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TH-OR001

Comorbid Disease Trends in Hemodialysis and Peritoneal Dialysis
Patients Rita L. McGill,® Jennifer L. Bragg-Gresham,? Kevin He}?
Eduardo K. Lacson,' Dana Miskulin,* Rajiv Saran.? *Tufts University School
of Medicine, Boston, MA; 2University of Michigan, Ann Arbor, MI; *University
of Chicago, Chicago, IL.

Background: The US Renal Data System has collected comorbid conditions data
on incident hemodialysis (HD) and peritoneal dialysis (PD) patients since 1995. We
evaluated the prevalence of several comorbid conditions over 20 years, and compared
trends in both groups.

Methods: All first-time HD and PD patients 1996-2015 were included, and analyzed
by year of initiation. Diabetes (DM) and cardiovascular disease (CVD) were condensed
into single variables, to align data obtained from the 1995 and 2005 Medical Evidence
forms. The proportions of co-morbid conditions were evaluated with logistic regression,
treating year of initiation as a continuous variable, stratifying by dialysis type, and
adjusting for age, sex, and race. Five year prevalence trends were expressed as odds ratios
(OR) and 95% confidence intervals, with OR > 1 representing increasing prevalence.

Results: Among 1,864,386 HD and 157,395 PD patients, the mean age increased by 3
years; PD patients were consistently 5-6 years younger than HD patients. CVD decreased
in PD but remained flat in HD. In HD patients, hypertension (HTN), DM and lung disease
(COPD) increased and peripheral vascular disease (PVD) decreased. PD patients had a
smaller increase in DM, and COPD and PVD decreased, but HTN increased. Stroke and
cancer did not change significantly over time. Five-year OR’s are shown below.

Conclusions: While HD and PD patients in the United States are both becoming
older, and increasingly hypertensive and diabetic, the comorbid disease burdens have
been diverging over the past 20 years, resulting in PD patients having less DM, CVD, and
COPD than their counterparts receiving HD.

Funding: NIDDK Support

Time trends in Comorbid Diseases over 20 years, for HD and PD Patients

TH-OR002

Racial Disparities in Coronary Artery Bypass Graft Surgery in
Maintenance Dialysis Patients Robert Nee,** Keith C. Norris,?
Christina M. Yuan,** Lawrence Agodoa,' Kevin C. Abbott.* 'INIDDK, National
Institutes of Health, Bethesda, MD; 2Medicine, David Geffen School of
Medicine at UCLA, Los Angeles, CA; 3Nephrology, Walter Reed National
Military Medical Center, Bethesda, MD; “Medicine, Uniformed Services
University, Bethesda, MD.

Background: Racial disparities in invasive cardiac procedures such as coronary
artery bypass graft (CABG) in the general population are well documented. However,
contemporary national-level data on such disparities in the end-stage renal disease
(ESRD) population are lacking. Herein we assessed racial differences in the receipt of
CABG between Blacks and Whites with ESRD, after the start of maintenance dialysis.

Methods: Using the US Renal Data System database, we identified 281,464
Medicare primary patients initiated on maintenance dialysis from 1 January 2009
through 1 June 2013, and followed until 31 December 2013. We abstracted Medicare
hospital claims for CABG among patients who had primary diagnoses of either native
coronary atherosclerosis (NCA) or acute myocardial infarction (AMI). We conducted
logistic regression analyses, adjusted for demographic characteristics, Hispanic ethnicity,
cause of ESRD, comorbidities, socioeconomic factors (insurance type to include
Medicare-Medicaid dual eligibility as a proxy measure of individual-level poverty,
employment status, and ZIP code-level median household income [MHI] obtained from
the 2010 US Census).

Results: 8,004 patients underwent CABG surgery during the study period, of whom
19.4% were Blacks and 74.6% were Whites. Fully adjusted models demonstrated that,
among patients with primary diagnoses of NCA or AMI, Blacks were significantly less
likely to undergo CABG compared to Whites (odds ratio [OR] 0.76, 95% CI 0.64-0.90,
p=0.002). The odds were similar in non-Hispanic Blacks vs. non-Hispanic Whites (OR
0.74, 95% CI 0.62-0.88, p=0.001). There were no significant interactions between race
and ZIP code-level MHI (p=0.31), or dual-eligibility status (p=0.60).

Conclusions: Similar to the general population, there exists a racial gap among
incident dialysis patients undergoing CABG surgery despite having comprehensive
coverage with Medicare. These findings persisted despite accounting for demographic,
clinical and socioeconomic factors. Disclaimer: The views expressed in this abstract are
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those of the authors and do not reflect the official policy of the Department of the Army/
Navy/Air Force, the Department of Defense, National Institutes of Health, or the United
States government.

TH-ORO003

Clinical Effects of Molecular Hydrogen (H2) Delivery during
Hemodialysis in Chronic Dialysis Patients: Five Years Prospective
Observational Study Masaaki Nakayama,* Wan-Jun Zhu,* Tae Yamamoto,?
Mariko Miyazaki,®> Sadayoshi Ito.! *Tohoku Graduate School of Medicine,
Sendai Miyagi, Japan; ?Tohoku University, Sendai, Japan; *Tohoku University
Hospital, Sendai, Japan; “Tohoku University, Tohoku University Hospital,
Sendai City, Japan.

Background: Enhanced oxidative stress and inflammation are supposed to play
a crucial role for poor clinical outcomes in patients on chronic hemodialysis (HD)
treatment. Recent studies have revealed unique biological characteristics of molecular
hydrogen (H,) as an anti-inflammatory agent. Thus, we developed a novel hemodialysis
(E-HD) system which delivers H, (30 to 80 ppb)-enriched dialysis solution by water
electrolysis technique, and conducted a prospective study (UMIN000004857) to study
the clinical impact of E-HD as compared to the conventional-HD (C-HD).

Methods: Prevalent chronic HD patients (n=309, mean HD vintage, 7.8 years; age,
66 years old; male, 57%; history of cardio- and cerebro-vascular disease (CVD), 29%)
were registered from 7 HD centers in Japan (from Mar 2011 to Dec 2012), and allocated
to either E-HD (n= 161), orC-HD (n=148). They had been treated by the respective
HD treatments during the study. Primary end-point was composite of all-cause of
mortality, and development of non-lethal CVDs (apoplexy, cardiac diseases, and
peripheral artery disease).

Results: During the five-year observation periods (end of Oct 2016), no differences
were found in dialysis parameters between the two groups. However, there were
uniquechanges in clinical profiles in patients on E-HD, i.e. significant reduction in post-
HD systolic BP in those who had remained hypertensive state after HD at baseline,
which was accompanied by significant reductions ofprescriptions of anti-hypertensive
agents. There were 91 events during the mean observation periods of 3.28 years.
The number of primary events were 50 cases in C-HD (17 in death and 29 in CVD: Event
Rate; 107.1 /1000 patients-year:95%CI:81.2-141.1), and 41 cases in E-HD (20 in death
and 20 in CVD:Event Rate;75.4:55.6-102.2), respectively. Multivariate analysis of Cox
proportional hazard model revealed that E-HD was an independent significant factor for
the primary event (HR 0.59, 95%CI:0.38-0.92) after adjusting for confounding factors
(age, history of CVD, serum albumin, and CRP).

Conclusions: The data indicates E-HD could improve prognosis of chronic HD
patients, through the unique BP control effect during HD treatment.

Funding: Commercial Support - Nihon Trim. Co, Government Support - Non-U.S.

TH-ORO004

Increased Risk of Premature Cerebral Small Vessel Diseases in Dialysis
Patients: A Cross-Sectional Controlled Study Ke Zheng, Haiyun Wang.
Peking Union Medical College Hospital, Beijing, China.

Background: Growing evidence suggests a higher prevalence of cerebrovascular
diseases in patients with end-stage renal disease and undergoing dialysis. As an important
cause of stroke, dementia or disability, cerebral small vessel disease (CSVD) has been
recognized recently. However, discovery of CVSD needs brain resonance imaging (MRI)
scan. There were only small sample size non-controlled study in this field. These limited us
to get a further understanding of CSVD in dialysis population. By now, a comprehensive
controlled assessment of CSVD in a dialysis cohort of large sample size is lacking.

Methods: In this cross-sectional controlled study, we enrolled a total of 179 dialysis
patients (116 in hemodialysis (HD) and 63 in peritoneal dialysis (PD)) and 351 matched
non-chronic kidney disease (CKD) controls. We collected detailed clinical characteristics
and all participants underwent brain MRI. We assessed and compared the presence and
location of CSVD in the dialysis patients and controls, including lacunes, microbleeds,
and white matter hyperintensities (WMH). We used univariable and multivariable logistic
regression to investigate the risk factors.

Results: Prevalence of the CSVD lesions were significantly higher in the dialysis
patients compared with non-CKD controls (OR: 1.86 (95% CI 1.23-2.81) in lacunes;
3.61 (95% CI2.32-5.61) in microbleeds; 1.92 (95% CI 1.31-2.82) in WMH). In dialysis
patients, the majority of lacunes were detected in the subcortical white matter and
basal ganglia, while the majority of the microbleeds were found in the lobes and basal
ganglia. After adjusting age, dialysis vintage, hypertension, diabetes mellitus (DM),
hyperlipidemia, smoking and drinking habits, significantly increased risk was observed
in the dialysis patients for microbleeds (OR 2.82, 95% CI1.70-4.65) and WMH with total
Fazekas larger than two (OR 2.04,95% CI1.25-3.34). Finally, the age of lesion detection
was significantly smaller in dialysis patients ((p=0.017, 0.004 and 0.020 for lacunes,
microbleeds and WMH). In our dialysis cohort, these was no significant differences in all
three types of CSVD lesions between HD and PD modality.

Conclusions: Patients on dialysis were associated with significantly increased risk
of CSVD comparing with controls, they also demonstrated a tendency premature CSVD.

Funding: Government Support - Non-U.S.
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TH-ORO005

Intradialytic Hypertension Frequency and Short-Term Clinical Outcomes
among Hemodialysis Patients Magdalene M. Assimon, Jennifer E. Flythe.
University of North Carolina, Chapel Hill, NC.

Background: Intradialytic hypertension (ID-HTN) occurs in 5-20% of hemodialysis
treatments. Observational data support an association between ID-HTN and increased
long-term mortality. However, the short-term cardiovascular (CV) consequences of
recurrent ID-HTN are unknown.

Methods: Data were taken from a cohort of prevalent hemodialysis patients receiving
treatment at a large U.S. dialysis organization on 01/01/2010. Using a retrospective cohort
design with a 180-day baseline, 30-day exposure assessment and 30-day follow-up period,
we estimated the association between ID-HTN frequency and: 1) 30-day mortality and
2) 30-day hospitalizations. We defined ID-HTN frequency during the 30-day exposure
period as the proportion of hemodialysis treatments with a pre- to post-dialysis systolic
blood pressure (BP) rise >0 mmHg. Multivariable Cox proportional hazards models,
adjusting for numerous clinical, laboratory and dialysis treatment covariates, were used to
estimate adjusted hazard ratios (HRs) and 95% confidence intervals (CIs).

Results: Of 37,094 study patients, 5,242 (14%), 17,965 (48%), 10,821 (29%), 3,066
(8%) had ID-HTN in 0%, 1-32%, 33-66% and =67% of exposure period treatments,
respectively. More frequent ID-HTN was associated with incremental increases in 30-
day mortality and volume overload hospitalizations (Figure). Patients with ID-HTN in
=67% (vs. 0%) of exposure period treatments had the highest risk of all-cause death,
adjusted HR [95% CI]: 2.6 [1.7-3.9]; CV death, 3.7 [1.9-7.1]; and volume overload
hospitalizations, 2.3 [1.3-4.2]. Analogous incremental associations were observed for all-
cause and CV hospitalizations. In sensitivity analyses, use of alternative BP thresholds
(=5 and =10 mmHg) to define ID-HTN yielded similar results (data not shown).

Conclusions: Among prevalent hemodialysis patients, ID-HTN frequency is
incrementally associated with short-term morbidity and mortality. Randomized trials are
needed to determine if ID-HTN frequency mitigation improves patient outcomes.

Funding: NIDDK Support

TH-ORO006

Pre ESRD Coronary Artery Revascularization and Post ESRD
Mortality Abduzhappar  Gaipov,* Miklos Z.  Molnar,*  Praveen
Kumar Potukuchi,* Keiichi Sumida,? Robert B. Canada,* Oguz Akbilgic,*
Kairat Kabulbayev,! Kamyar Kalantar-Zadeh,® Csaba P. Kovesdy.* *Kazakh
national medical university, Almaty, Kazakhstan; 2Nephrology Center,
Toranomon Hospital Kajigaya, Kawasaki, Japan; *University of California
Irvine, School of Medicine, Orange, CA; *University of Tennessee Health
Science Center, Memphis, TN.

Background: Coronary artery bypass grafting (CABG) is associated with better
survival than percutaneous coronary intervention (PCI) in patients with mild-to-moderate
CKD and ESRD. However, the optimal strategy for coronary artery revascularization in
advanced CKD patients who transition to ESRD is unclear.

Methods: We examined a contemporary national cohort of 815 US veterans with
incident ESRD, who underwent first CABG or PCI up to 5 years prior to dialysis
initiation. We examined the association of CABG versus PCI with all-cause mortality
following transition to dialysis, using Cox proportional hazards models adjusted for time
to dialysis start, sociodemographics, comorbidities and medications.

Results: 596 patients underwent CABG and 219 patients underwent PCI. The mean
age was 608 years, 99% of patients were male, 78% were white, 20% were African
Americans, and 84% were diabetic. The all-cause post-dialysis mortality rates after CABG
and PCI were 301/1000 patient-years (PY) [95% CI=271-333] and 436/1000PY [95%
CI=371-512], respectively. Mortality was lower after CABG (Figure). The multivariable
adjusted hazard ratio of all-cause mortality in patients who underwent CABG compared
to PCI was 0.72 (95% CI=0.58-0.89, p=0.003).

Conclusions: In patients with advanced CKD CABG is associated with lower risk of
post-ESRD death compared to PCI.

Funding: NIDDK Support
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TH-ORO007

Association of Peridialytic Systolic Blood Pressure Change and Pre-
Dialysis Systolic Blood Pressures on Mortality among Hemodialysis
Patients Hanjie Zhang,® Priscila Preciado,” Yuedong Wang,? Anna Meyring-
Wosten,® Alice Topping,® Jochen G. Raimann,® Jeroen Kooman,* Frank van
der Sande,® Len A. Usvyat® Dugan Maddux,® Franklin W. Maddux,*
Peter Kotanko.® ‘Fresenius Medical Care, Waltham, MA; 2University of
California - Santa Barbara, Santa Barbara, CA; Fresenius Medical Care
North America, Melrose, MA; “Maastricht University Medical Centre,
Maastricht, Netherlands; *Maastricht University Medical Centre, Maastricht,
Netherlands; °Renal Research Institute, New York, NY; "Renal Research
Institute, New York, NY.

Background: Pre-dialysis systolic blood pressure (pre-SBP) and peridialytic SBP
change (ASBP) had been associated with mortality in former studies, but the nature of this
interaction is still not fully explained.

Methods: Pre-SBP and ASBP (post-HD — pre-HD) were analyzed between 1/2001
and 12/2012 in HD patients treated in Fresenius Medical Care (FMC) facilities. Baseline
was defined as months 4-6 in the first year of HD, the primary outcome was all-cause
mortality. Censoring events were renal transplantation, modality change, or study end.
Only patients who survived the baseline and had no missing covariates were included. We
fitted Cox proportional hazard model with a bivariate spline for the primary predictors,
pre-SBP and ASBP, with adjustment for age, gender, race, diabetes, access-type, relative
interdialytic weight gain (IDWG), body mass index (BMI) and albumin, enPCR, and
ultrafiltration rate (=13 or <13 mL/kg body weight/hour).

Results: A total of 191 491 patients were included. We found that a peridialytic SBP
increase in the presence of high pre-SBP was associated with an increased mortality,
while in patients with low pre-SBP a peridialytic SBP increase was associated with better
survival (Fig. 1).

Conclusions: We showed association of pre-SBP and peridialytic SBP changes with
all-cause mortality in a large and diverse HD population. Patients with low pre-SBP may
benefit from an increase in peridialytic SBP, while an increase in SBP may be detrimental
in patients with a high pre-SBP.

Funding: Commercial Support - Fresenius Medical Care
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Figure 1: Contour plot showing the relationship between pre-SBP, ASBP and hazard ratios
(HR) for all-cause mortality. Contour lines indicate discrete HR levels.

TH-ORO008

Individualized Cool Dialysate as an Effective Therapy for Intradialytic
Hypotension Alexander Bullen,?* Dena E. Rifkin,?! Danuta Trzebinska.®
La Jolla, CA; ?UCSD, San Diego, CA; 3UCSD Medical Center, SAN DIEGO,
CA.

Background: Intradialytic hypotension (IDH) is the most common
dialytic complication identified in 15-20% of all dialysis encounters. Cool dialysate by
promoting peripheral vasocontriction leads to decreased IDH and may be an effective
approach to reduce IDH. However, only small studies have been done to date using a
cool dialysate and they have not typically used an individualized cool dialysate
temperature. Therefore, we designed a study to determine if cool dialysate would
decrease the number of episodes of IDH in a high-comorbidity dialysis population
served within our hospital.

Methods: We conducted a single center study at the UCSD dialysis unit.
Baseline characteristics were obtained from the electronic medical record including age,
race, and co-morbidities. The study consisted of baseline and intervention phases,
with patients serving as their own controls. In the first phase, core baseline
temperature (CBT) was determined as an average of oral temperature prior to three
sessions of hemodialysis. During this phase hemodynamic parameters during
dialysis were recorded for 6 HD sessions. In the second phase, the CBT was then
decreased by 0.5 degrees Celsius and hemodynamic parameters were then collected
again for 6 more HD sessions. Parameters during the control phase and cool phase were
compared.

Results: 93 participants with mean age was 56.7+1.5 were included. 53% were
women, and 53.8% were Hispanic. The average years on HD were 4.7+0.5 years. The
number of IDH episodes between the control and the cool phase, decreased significantly
(P<0.001) from 3.27+0.29 per patient to 1.96+0.23. The lowest recorded intradialytic
MAP increased from 78.22+1.60 mmHg to 85.60+1.20 mmHg, the mean increase was
of 4.75£2.12 (P=0.028). No correlation was found between a change in UF and
improved hemodynamics (P=0.22). Adequacy of HD (Kt/v) did not change significantly
(P=0.75).

Conclusions: Individualized cool dialysate is an effective and easy to implement
method to decrease intradialytic hypotension and it may ameliorate clinical
symptoms and ease nursing burden in patients with frequent IDH.
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TH-ORO009

Ratio of Early Mitral Inflow Velocity to Global Diastolic Strain Rate and
Global Left Ventricular Longitudinal Systolic Strain Predicts Overall
Mortality and Cardiovascular Events in Hemodialysis Jiun-Chi Huang,?
Szu-Chia Chen,*? Jer-Ming Chang.?® Department of Internal Medicine,
Kaohsiung Municipal Hsiao-Kang Hospital, Kaohsiung Medical University,
Kaohsiung, Taiwan; 2Division of Nephrology, Department of Internal
Medicine, Kaohsiung Medical University Hospital, Kaohsiung Medical
University, Kaohsiung, Taiwan; *Department of Internal Medicine, Kaohsiung
Municipal Cijin Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan,
Kaohsiung, Taiwan.

Background: The associations between the ratio of early mitral inflow velocity
(E) to global diastolic strain rate (E’sr) and global left ventricular longitudinal systolic
strain (GLS) obtained from two-dimensional speckle-tracking echocardiography with
cardiovascular (CV) outcomes remain unclear in patients undergoing hemodialysis
(HD). This study aimed to examine the ability of E/E’sr ratio and GLS to predict overall
mortality and CV events in maintenance HD patients.

Methods: Echocardiography was performed in 190 HD patients. E’sr and GLS were
measured from three standard apical views using the index beat method. CV events were
defined as CV death, non-fatal stroke, coronary artery disease, peripheral artery disease
and heart failure.

Results: During the mean follow-up period of 2.7 years, 28 patients died and 28 CV
events were recorded. After multivariate adjustment, the E/E’sr ratio (hazard ratio [HR]:
1.561; 95% confidence interval [CI], 1.221-1.995) and GLS (HR: 1.229; 95% CI, 1.061—
1.423) were associated with overall mortality. Furthermore, the E/E’sr ratio (HR: 1.233;
95% CI, 1.001-1.518) and GLS (HR: 1.299; 95% CI, 1.104—1.529) were both associated
with CV events in multivariate analysis. The E/E’sr ratio and GLS had a better predictive
ability of overall mortality and CV events than the ratio of E to early diastolic mitral
annular velocity (E’) and left ventricular ejection fraction (LVEF). Moreover, adding the
E/E’sr ratio and GLS to a clinical model with conventional echocardiographic parameters
improved the prediction of both mortality (p = 0.002) and CV events (p < 0.001).

Conclusions: The E/E’sr ratio and GLS are stronger than the E/E’ ratio and LVEF
in predicting unfavorable outcomes, and may provide additional prognostic value to
conventional clinical and echocardiographic parameters in maintenance HD patients.

Predictive values of echocardiographic parameters in relation to overall and cardiovascular
events

Overall mortality Cardiovascular events
Parameters difference in N difference in
likelihood ratio | P likelihood ratio P
Basic model + ABI < 0.9, baPWV. CTR, AcAC 17.667 0.001 21.900 <0.001
Basic model + ABI < 0.9, baPWV, CTR. AoAC + LAVL

5 ,CTR. 8 5

LVMI. LVEF. B/E" 16.212 0.003 31541 <0.001
Basic model + ABI < 0.9, baPWV. CTR. A0AC + LAVI <

. 2 9
LVML LVEF. BE + B/E-sr. GLS 12,195 0.002 97.735 <0.001

p value was based on the incremental value compared with the basic model which was
adjusted for demographic, clinical, and biochemical risk factors

TH-OR010

Hemodialysis Induces Decline in Cerebral Blood Flow in Elderly
Patients: A Quantitative [150]H20-PET-CT Study Harmke A. Polinder-
Bos,® David Vallez,® Johanna J. Kuipers,* Jan willem Elting,* Marcel Aries,®
Henk Groen,® Wim Krijnen,2 Antoon Willemsen,®> Peter Jan van Laar,?
Fijanne Strijkert;® Gert Luurtsema,® Riemer hja Slart,® Ralf Westerhuis,*
Ron T. Gansevoort,® Carlo A. Gaillard,® Casper F. Franssen.? *Dialyses Center
Groningen, Groningen, Netherlands; 2Hanze University of Applied Sciences,
Groningen, Netherlands; *University Medical Center Groningen, Groningen,
Netherlands; “Dialyse Centrum Groningen, Groningen, Netherlands;
SMaastricht University Medical Center, Maastricht, Netherlands.

Background: The transition to hemodialysis (HD) is associated with a decline
of cognitive function and an increased incidence of cerebrovascular accidents and
white matter lesions. It has been hypothesized that the repetitive circulatory stress of
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HD induces ischemic injury to the brain, but the mechanism is unclear. Despite the
sophisticated regulation of the brain to keep the cerebral blood flow (CBF) steady, HD
might induce a fall in CBF. We evaluated whether a change in CBF occurred during a
HD session, measured by [**O]H,O-PET-CT, which is considered the gold standard for
measuring CBF.

Methods: Twelve maintenance HD patients aged =65 years, (5 females, 7 males)
with a median dialysis vintage of 3.8 years, participated in this observational study.
During a single HD session three [**O]H,0-PET-CT scans were performed: before, early
after the start, and at the end of HD. For each PET-CT scan a bolus injection of [*O]H,O
was administered intravenously in the non-dialysis access arm, and arterial blood was
continuously sampled from the arteriovenous fistula. Dialysate temperature was 36.5°C.
Mixed linear models were used to study global and regional CBF change during HD.

Results: Mean arterial pressure declined non-significantly from 101+11 before HD
t0 93=17mmHg at the end of HD, whereas pCO, remained stable. The PET-CT scan at the
end of the HD session showed a significant 10 (+15)% decline in global CBF from a mean
of 34.5 to 30.5 ml/100g/min (difference: -4.0 ml/100g/min [-7.3; -0.7], P=0.01). CBF fell
significantly in all regions of interest: the frontal, parietal, temporal, and occipital lobes,
cerebellum and thalamus. The largest CBF reductions were observed in the thalamus
(-5.2 ml/100g/min [-8.8; -1.6], P=0.001) and frontal lobe (-5.1 ml/100g/min [-7.7; -2.5],
P<0.0001).

Conclusions: Conventional HD induces a significant reduction in CBF in elderly
patients. This finding fits well into the hypothesis that HD induces ischemic injury to the
brain, which in the long-term might contribute to cognitive function decline, especially
in elderly HD patients.

TH-ORO011

New Intravital Imaging Technique Visualizes Renal ATP Dynamics
during AKI Predicting Renal Prognosis Shinya _Yamamoto,'
Masamichi Yamamoto,? Motoko Yanagita.* *Nephrology, Kyoto University
Graduate School of Medicine, Kyoto, Japan; 2Japan Science and Technology
Agency, PRESTO, Tokyo, Japan.

Background: The kidney constantly produces and consumes adenosin 5’ triphosphate
(ATP), and mitochondrial dysfunction, which leads to ATP depletion, plays an important
role in the pathogenesis of renal diseases. In spite of importance of ATP dynamics,
however, lack of technology has hindered further analysis. Here we established a novel
ATP intravital imaging technique and analyzed whether the ATP dynamics during acute
kidney injury (AKI) could predict the renal prognosis.

Methods: To enable intravital imaging of ATP dynamics, we generated a novel mouse
line, which expressed the FRET-based ATP biosensor in all tissues. We visualized renal
ATP dynamics at a single cell level in the physiological condition as well as in ischemic
reperfusion (IR) model with two-photon microscope. Furthermore, we performed the
quantification of fibrosis two weeks after IR, and assessed the correlation between the
ATP recovery and fibrosis.

Results: The ATP levels in proximal tubules (PTs) rapidly decreased to the basal level
in only 2 minutes after induction of ischemia, whereas the ATP levels in distal tubules
(DTs) were maintained even after 30 minutes. The ATP dynamics in PTs after reperfusion
was variable depending on the duration of ischemic time. The ATP recovery in PTs after
15, 30, and 60 minute-IR took 2, 5, and 30 minutes to reach a peak plateau, and the %
ATP recovery (recovery ATP/ initial ATP levels) were 90%, 83%, and 69%, respectively.
The longer ischemic time led to slower and more insufficient ATP recovery in PTs.
Interestingly, ATP recovery time and the % ATP recovery in DTs were 4 minutes and 90%
even after 60 minute-IR, indicating the tolerance of DTs to ischemia. The longer ischemic
led to more significant renal fibrosis in chronic phase, and the fibrosis was inversely well
correlated with the ATP recovery slopes in PTs in acute phase.

Conclusions: We, for the first time, succeeded in visualizing the spatiotemporal
ATP dynamics in the kidney by generating a novel FRET-based ATP biosensor mice.
We demonstrated the rapid reduction of ATP in PTs and the slow reduction in DTs after
ischemia. After reperfusion, the rate and sufficiency of ATP recovery were dependent
on the severity of injury, and the ATP dynamics in the acute phase might determine the
outcome in chronic phase. We also confirmed the tolerance of DTs to ishemia from the
point of ATP dynamics.

TH-OR012

Activated CD47 Promotes AKI by Limiting Autophagy
Natasha M. Rogers, Barkha Sanganeria, Maryam El-Rashid. Westmead
Institute for Medical Research, Sydney, NSW, Australia.

Background: Renal ischemia reperfusion injury (IRI) initiates a complex
pathophysiological cascade leading to epithelial cell death manifesting as acute kidney
injury. Recent studies identify autophagy, the mechanism of intracellular degradation of
cytoplasmic constituents, as important in protection against injury. We have reported that
the protein thrombospondin-1 (TSP1), and its receptor CD47, are induced in renal IRI,
however the mechanism underlying the regulation of renal injury is unknown.

Methods: Age and gender-matched wild-type (WT) and CDA47" mice were
challenged with bilateral renal IRI. All animals underwent analysis of renal function and
biomolecular phenotyping. Human and murine WT and CD477 renal tubular epithelial
cells (rTEC) were studied in vitro.

Results: CD47" mice were resistant to renal IRI at multiple time-points following
reperfusion (24 h, 72 h, 168 h), with significantly decreased urea and creatinine (2.1+0.5
vs 0.9+0.3 mg/dl at 24 h, p<0.001), and ameliorated histological changes compared to
WT animals. CD47" mice demonstrated concurrent upregulation of key autophagy genes,
including AtgS, Atg7, Beclin-1, and LC3 at baseline and at all reperfusion time-points. WT
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mice consistently demonstrated negligible autophagy expression in the kidney. However,
p62 expression was not significantly different between WT and CD47" mice. rTEC
from CD47" mice displayed basal upregulation of autophagy genes that was preserved
under exogenous stress (hypoxia, FiO, 1%, or treatment with TSP1, 2.2nM for 24 h),
and this correlated with enhanced viability when compared to WT cells. Treatment of
WT rTEC with an oligonucleotide to block TSP1-CD47 signalling increased autophagy.
Human rTEC similarly demonstrated downregulated autophagy in response to exogenous
TSP1, which was mitigated in conjunction with a CD47-blocking antibody. Finally, in a
syngeneic mouse kidney transplantation model, treatment with a CD47-blocking antibody
improved renal function and decreased histologic damage compared to control mice, and
this was associated with increased autophagy.

Conclusions: These data suggest activated CD47 is a proximate promoter of renal
IRI through inhibition of autophagy and cell viability, and point to CD47 as a target to
restore renal function following injury.

Funding: Government Support - Non-U.S.

TH-ORO013

JNK1 Promotes Renal Ischaemia-Reperfusion Injury Keren Grynberg,!
Elyce Ozols,! William R. Mulley,! Kate Blease,? David J. Nikolic-Paterson,
Frank Y. Ma.! *Department of Nephrology, Monash Medical Centre, Monash,
Victoria, Austria; 2Celgene, San Diego, CA.

Background: Tubular activation of the c-Jun amino-terminal kinase (JNK) pathway
is prominent in most forms of acute and progressive tubulointerstitial damage, including
renal ischaemia/reperfusion (I/R) injury. Both Jnk1 and Jnk2 genes are expressed in most
cells of the kidney resulting in considerable redundancy. Combined blockade of INK1/2
is known to be protective in renal I/R injury; however, the relative contribution of each
isoform is unknown. The aim of this study is to determine the relative contribution of
JNK1 versus JNK2 in renal I/R injury.

Methods: Preferential pharmacological inhibition of JNKI (CC90001) was
compared to mice with global deletion of Jnk1 or Jnk2 and mice with combined global
Jnk2 deletion plus Jnk1 deletion in proximal tubular cells (Jnk-PT mice). Bilateral warm
renal ischaemia injury was induced with vascular clamps and animals killed 24hr after
reperfusion. Controls were sham operated. Sprague-Dawley rats (n=8-10/group) were
treated 3 times with CC-90001 (10mg/kg) or vehicle starting 1 hour prior to surgery.
Renal I/R injury studies were also performed in Juk!I-/- (n=10), Jnk2-/- (n=8), Ink PT
(n=8) and wild type (WT) mice (n=10).

Results: Treatment with CC-90001 provided significant protection in rat I/R injury
(8+0.5 vs 20«2 fold increase in serum creatinine (SCR), drug versus vehicle, respectively;
P<0.001). In a separate study, Jnkl-/- mice also showed significant protection from I/R
injury compared to WT mice (4+0.5 vs 8+1 fold increase in sCr respectively; p=0.01);
however, this was not replicated in Jnk2-/- mice (16+0.5 vs 15+2 fold increase in sCr,
Jnk2-/- versus WT, respectively; p=NS). Jnk-PT mice exposed to renal I/R injury showed
significant protection from injury compared to WT mice (5.5+0.7 vs 15+2 fold increase in
sCr respectively p<0.01). CC-90001 treatment reduced tubular damage and macrophage
infiltration. This protection was replicated in Jnk/-/- and Jnk-PT mice.

Conclusions: Using complementary approaches, we have established that JNK1 in
the proximal tubule is crucial for renal IR injury. Prophylactic JNK1 inhibition may have
clinical utility in anticipated renal IR injury.

Funding: Commercial Support - Celgene, Government Support - Non-U.S.

TH-OR014

A Snapshot of RNA Expression in a Single Segment of the Kidney
Reveals Stimulus Specific Responses Katherine Xu,® Jacob Stauber,?
Jonathan M. Barasch.! *Columbia Presbyterian, New York, NY; 2Columbia
University, New York, NY; *None, East Elmhurst, NY.

Background: The identification of acute kidney disease at the time of patient
encounter remains a central problem in clinical medicine. A single analyte, the serum
creatinine (sCr) is currently in use as a surrogate for tubular, vascular, or interstitial
cellular damage. Nonetheless the sCr test is not specific to kidney injury, but rather might
reflect physiological responses to a the primary disease in a distant organ. In addition,
while cellular events occur over minutes or hours, sCr requires 24 hours or more to reach
a worrisome clinical threshold or demonstrate further deterioration of tissue function and
architecture.

Methods: To examine the cell and stimulus specific responses, we have adapted the
method of Gay et al, (2013) to allow cell specific labelling of RNA at the time of our
choosing after injury. The technique involves cre driven, cell specific expression of a
uracil phosphoribosyltransferase (Uprt) and the subsequent purification of 4-thio-uracil
labelled nascent RNAs. We used this technique with Atp6blv1-Cre and Hoxb7-Cre to
perform transcriptional profiling of the new newly synthesized RNA in the cell types in
mouse models of iAKI (intrinsic-AKI) and vAKI volume (volume depleted-AKI).

Results: We found hundreds of genes responding in each cell specific and stimulus
specific RNA pool. There was almost no overlap between vAKI and iAKI, although they
both raise sCr, and limited overlap between Atp6b1v1-Cre and Hoxb7-Cre RNA pools. To
validate this technique, we show that collecting duct marker genes are enriched and genes
from the other segments of the kidney are deenriched in the tagged RNA. In addition, we
validated the technique by independently using a GFP-Hoxb7 mouse and FAC-sorting out
the collecting duct cells for gene expression.

Conclusions: Hence, a snapshot of newly synthesized RNA reveals the complexity
subsumed by diagnostic classifications dependent on sCr. We suggest that the Uprt
technique will allow characterization of each cell type in the nephron at multiple time
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points after the onset of injury. These data will replace our current diagnostic strategies
with Precision Medicine approach to AKI.
Funding: NIDDK Support

TH-ORO015

Parabiosis Reveals Renal Resident Leukocytes in Quiescence and
AKI Jeremie M. Lever! Ravindra Boddu,® Oreoluwa O. Adedoyin,!
Zhenggin  Yang,! Lingling Guo,! Amie Traylor,! Reny Joseph,!
James F. George,* Anupam Agarwal.»? *University of Alabama at Birmingham,
Birmingham, AL; 2VA Medical Center, Birmingham, AL.

Background: Inflammation drives damage and promotes tissue regeneration in
AKI, but the origin of inflammatory cells found in renal tissue (infiltrative versus tissue-
resident) has remained elusive. In this study, we developed a novel model of AKI in
parabiosis chimeras to study exchange of inflammatory cells with the circulation. Our
goal was to discern which renal leukocyte populations are tissue-resident and how this
may change in the setting of injury-induced inflammation.

Methods: Parabiosis was established between C57BL/6J adult congenic mice with
differing CD45 allotypes, allowing identification of cells from each individual. After 28d,
chimeras were subject to 30m of renal ischemia-reperfusion injury (IRI) or sham surgery
and harvested at 24 and 72h. Kidney, peripheral blood, and spleen were analyzed by
multicolor flow cytometry.

Results: After 28d of parabiosis, chimerism for intrarenal neutrophils was 24.2%
(95% CI, 14.2 to 34.2). In contrast, F4/80"CD11b**CX3CR1MCD11c* macrophages,
CD3'CD4CD8 T lymphocytes, and NK1.1*CD3* NKT cells in the kidney demonstrated
low exchange with the blood, with chimerism equal to 2.4% (95% CI, 1.0 to 3.8%; p =
0.002 compared with blood), 2.3% (95% CI, 0.6 to 4.1%; p = 0.02), and 2.3% (95% ClI,
0.7 to 3.9%; p = 0.002), respectively in uninjured kidneys. In injured kidneys, a trend
toward chimeric CD45.1* leukocyte infiltration was observed relative to sham control
(6.6 x 10° = 1.1 x 10* vs 1.8 x 10° = 8.4 x 10* cells/g tissue, p = 0.10, n = 3 pairs, 24h
after injury). However, absolute numbers of chimeric F4/80"'CD11b**CX3CR1"CD11c*
macrophages were not different, indicating bone marrow precursors from the peripheral
blood do not supplement expansion of this population, even in the setting of acute
inflammation.

Conclusions: Certain renal leukocyte populations exhibit low or no exchange with
the peripheral blood, indicating they are long-lived or undergo self-renewal in situ. Kidney
resident macrophages do not appear to be supplemented by infiltrating cells during acute
inflammation. These findings may be important in targeting inflammation after AKI with
small molecule drugs or development of cell-based therapeutics.

Funding: NIDDK Support, Veterans Affairs Support, Private Foundation Support

TH-ORO016

Endothelial Marker Expressing Stromal Cells Are Important Regulators
of Recovery from AKI Katherine V. Maringer,® Elina Mukherjee,?
Sunder Sims-Lucas.! *Children’s Hospital of Pittsburgh, Pittsburgh, PA;
?None, Pittsburgh, PA; °Pediatric Nephrology, University of Pittsburgh,
Pittsburgh, PA.

Background: Acute Kidney Injury (AKI) is characterized by an abrupt decrease
in renal function that can lead to renal failure, contributing to morbidity and mortality.
We have identified a subset of endothelial marker expressing stromal (EMES) cells
that contribute to peritubular capillary endothelium. The peritubular capillaries are the
primary sites of damage during AKI. We have previously shown that EMES cells are
important during the injury phase of AKI. Subsequently, we hypothesize that EMES cells
are important contributors to recovery after AKI.

Methods: To determine the importance of EMES following ischemia reperfusion
injury (IRI) we utilized lineage tracing, using a TdTomato reporter (labeling all EMES
cells) and interrogated the percentage of EMES cells present in IRI and contralateral
kidneys. We then interrogated re-expression of stromal genes using RT-PCR. Furthermore,
we generated mice with a conditional deletion of Flk1 (Vegfr2, essential for vascular
development) in Foxdlcre positive renal stroma (FIk15™), and evaluated tissue after
blood flow dependent AKI, utilizing (IRI), and blood flow independent/nephrotoxic AKI
utilizing cisplatin and focused on the recovery phase (7, or 28 days) post injury.

Results: We determined that EMES cells were upregulated 7 days after IRI
contributing to vascular recovery. We next determined following both AKI models that
developmental stromal genes were re-expressed, suggestive of stromal de-differentiation,
which may drive EMES proliferation. To interrogate the importance of EMES cells
after AKI, we used FIk18™ animals subjected to IRI or cisplatin, and found mutants had
less perfusion and increased HIF1a expression at 7 days in IRI models while cisplatin
treatment had no change in perfusion but increased HIFla. In both models, persistent
proximal tubule de-differentiation was observed in mutants. Furthermore, 28 days after
injury mutants contained significant fibrosis, and damage compared to controls.

Conclusions: Following AKI the renal stroma requires de-differentiation and re-
expression of developmental stromal genes prior to proliferation and re-differentiation.
This coupled with EMES cell proliferation, reestablishes normal oxygen concentrations
and regulates HIF signaling to modulate repair and recovery from AKI.

Funding: NIDDK Support
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TH-ORO017

Kidney PANX1 Releases ATP to Mediate Ischemia-Reperfusion
Injury Jakub Jankowski,* Heather M. Perry,! Liping Huang,* Diane L. Rosin,?
Christopher B. Medina,® Brant Isakson,* Kodi S. Ravichandran,®
Mark D. Okusa.! 'Department of Medicine, University of Virginia,
Charlottesville, VA; 2Department of Pharmacology, University of Virginia,
Charlottesville, VA; *Department of Microbiology, Immunology, and Cancer
Biology, Center for Cell Clearance, University of Virginia, Charlottesville, VA;
“Robert M. Berne Cardiovascular Research Center, Department of Molecular
Physiology and Biological Physics, University of Virginia, Charlotesville, VA.

Background: Extracellular ATP, a DAMP molecule, is deleterious in a number
of kidney disease models. There is little data on its source and impact in AKIL. We
hypothesize that ATP is released from injured kidney cells by transmembrane pannexinl
(PANXT1) channels and mediates ischemia-reperfusion injury (IRI). Earlier we reported
that global PANX1 KO mice are protected against kidney IRI. We hypothesize that
PANX1 expression on specific cell types in the kidney can contribute to injury by different
mechanisms.

Methods: Proximal tubule (PT) and endothelial cell (EC) specific PANXI
KO mice (PepckCrePanx1” and VECadCrePanx1™, n=7 and 9 respectively) and
appropriate controls were subjected to 26m bilateral kidney IRI or sham operation and
24h of reperfusion. To generate bone marrow chimeras global PANX1 KO and control
mice (n=18 and 20) were lethally irradiated and 1x107 donor bone marrow cells were
administered i.v. and after 9 weeks mice were subjected to IRI. Kidney function and
injury were assessed by plasma creatinine (PCr) and stereological quantification of acute
tubular necrosis (ATN). Markers of kidney injury were quantified by real-time PCR
of whole kidney lysates. Murine proximal tubule cell line (TKPTS) was transfected
using CRISPR/Cas9 to create stable PANX1 deficiency. Injury after in vitro hypoxia/
reoxygenation (H/R) was assessed by fluorescent ATP release assay and qPCR.

Results: PANX1 KO mice receiving PANX1 KO bone marrow (KO—KO) had lower
PCr levels compared to WT—WT group after injury (0.57 vs.1.67; p<0.0001). KO—>WT
chimeras had increased level of plasma creatinine compared to WT—KO (1.67 vs. 0.38;
p<0.0001), suggesting importance of parenchymal PANXI deficiency in mediating
tissue protection. The increase in PCr in WT mice subjected to IRI was attenuated in
both PT (1.73 vs. 0.28; p<0.0001) and EC specific PANX1KO (1.3 vs. 0.16; p<0.0001).
Histological injury scores were also lower in both PT (28.7% vs 87.8%; p<0.01) and EC
PANXIKO (22.5% vs. 89.3%; p<0.001) compared to their respective controls. In TKPTS
cells subjected to H/R medium ATP content and TNFa expression correlated positively
with Panx1 expression.

Conclusions: These results show that loss of PANX1 from both PT and endothelium
protects mouse kidneys from IRI. Targeting parenchymal PANX1 may lead to new
therapeutic agents in the treatment of AKI.

Funding: NIDDK Support

TH-ORO018

Towards Single Cell RNA-Sequencing of Tubular Epithelium
in  AKI Haojia Wu,* Erinn L. Donnelly! Samantha A. Morris,?
Benjamin D. Humphreys.! 'Division of Nephrology, Washington University
in St. Louis, Saint Louis, MO; 2Department of Developmental Biology,
Washington University in St Louis, Saint Louis, MO.

Background: A complete transcriptional atlas of epithelial states and dynamics
during AKI and repair is a goal of the Kidney Precision Medicine Project. Here, we
apply DropSeq, a microfluidic single cell RNA sequencing (scRNA-seq) technique, to
characterize kidney tubule single cell transcriptional signatures. We additionally asked if
MeOH fixation allows storage of single cells for subsequent scCRNA-seq.

Methods: Mouse kidney was dissociated with Liberase TL and DNase I. Single cells
were fixed by methanol and stored in -80°C for 4 days. Rehydrated cells were purified
by FACS and DropSeq performed according to Macosko et al. Unsupervised clustering
was performed to group the kidney cells into separate clusters based on the biological
variations on gene expression. Cell types were annotated with known markers or by
comparing to a published tubular cell transcriptional profiling dataset.

Results: High quality DropSeq cDNA libraries (average insert size of 1284bp) was
generated from MeOH fixed kidney cells. We sequenced 3130 fixed cells at a depth of
7795 reads/cell, detecting an average of 2283 transcripts and 961 genes per cell. Unbiased
clustering revealed 12 separate cell types in kidney. This included six tubular cell types,
including proximal tubule (PT), Loop of Henle (LOH), distal tubule, connecting tubule
and collecting duct. A majority of the cells (67.7%) expressed proximal tubular markers
(Sle34al and Lrp2), highlighting the preference of PT cell type dissociation with the
current protocol. Reclustering analysis of Slc34al expressing cells further revealed
5 separate subtypes within the PT cluster. These included three distinct PT subtypes
that correspond to S1, S2 and S3 segments. Interestingly, we identified two distinct PT
subtypes co-expressing LOH markers (e.g. Wfdc2 and Jun).

Conclusions: DropSeq can be performed on MeOH fixed mouse kidney cells. This
will facilitate future analysis of human kidney, whose availability is unpredictable,
and allow generation of biobanks for downstream scRNA-seq analysis. Our approach
enriches for tubular cell types, including S1, S2 and S3 segments of the proximal tubule,
making it well suited for analysis of acute tubular injury and repair at cellular resolution.

Funding: NIDDK Support
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TH-OR019

Inhibition of Endothelial PHD2 Protects against Ischemic Kidney
Injury through HIF-1 Dependent Suppression of Neutrophilic
Inflammation Ganeshkumar  Rajendran,!  Michael P.  Schonfeld,?
Rafael Torosyan,® Pinelopi P. Kapitsinou.® tKANSAS UNIVERSITY MEDICAL
CENTER, KANSAS CITY, KS; 2KUMC - University of Kansas Medical Center,
Kansas City, KS; University of Kansas Medical Center, Kansas City, KS.

Background: Peritubular endothelial cells (ECs) are major determinants in renal
ischemia reperfusion injury (IRI) but the molecular mechanisms remain undefined. Key
regulators of hypoxic vascular responses are Hypoxia-Inducible-Factors (HIF)-1 and -2,
transcription factors whose activity is inhibited by prolyl-hydroxylase domain proteins 1
to 3 (PHD1 to PHD3), PHD2 being the main oxygen sensor. We previously reported that
deficiency of endothelial HIF-2 exacerbated renal IRI, while inactivation of endothelial
PHD2 provided renoprotection. Here, we investigated the contribution of HIF1/HIF2 in
renoprotection induced by endothelial PHD2 loss.

Methods: EC-specific HIF activation was achieved by crossing Vecadherin (Cdh5)-Cre
transgenics to Phd2 floxed mice (ePHD2), while the contribution of each HIF isoform was
assessed by generating double mutants lacking PHD2 and HIF-2 (ePHD2HIF2) or PHD2
and HIF-1 (ePHD2HIF1) in ECs. IRI was induced by unilateral renal artery clamping.

Results: Deletion of HIF-1 in endothelial PHD2 deficient background completely
reversed the renoprotection conferred by endothelial PHD2 loss as indicated by
histological injury scores and Kiml mRNA levels in kidney homogenates (Day 3 post
IRI, n=8 mice). In contrast, double ePHD2HIF2 mutants had attenuated kidney injury
with ~1.7 fold down-regulation in Kiml transcript levels compared to controls. CD45
staining showed comparable inflammatory cell infiltration in ePHD2HIF1 injured
kidneys with Cre-, while ePHD2HIF2 kidneys had significantly less CD45** area than
their corresponding controls. Consistently, FACs analysis indicated significant reduction
in neutrophils in ePHD2HIF2 kidneys while no difference was detected in ePHD2HIF 1
compared to controls. To assess how endothelial PHD2/HIF-1 suppressed post-ischemic
inflammation, we examined the expression of EC-adhesion molecules and chemokines
known to regulate neutrophil recruitment. We found that lcam1, Tnfa, Cxcll and Cxcl2
mRNA levels were significantly reduced in ePHD2HIF2 post-ischemic kidneys compared
to controls, while no differences were noted for ePHD2HIF1 kidneys.

Conclusions: Our data establish that endothelial HIF-1 mediates the renoprotective
effects generated by endothelial PHD2 deficiency through suppression of leukocyte
recruitment and adhesion to endothelium.

Funding: Other NIH Support - NIH/NIGMS9P20GM104936, Private Foundation
Support

TH-OR020

MicroRNA-709 Mediates Acute Tubular Injury by Negatively Regulating
the TFAM/Mitochondria Axis Aihua Zhang,' Yan Guo,> Yue Zhang,'
Songming Huang,! Zhanjun Jia.! Nephrology Departement, Children’s
Hospital of Nanjing Medical University, Nanjing, China; *Nanjing Medical
University, Nanjing, China.

Background: Mitochondrial dysfunction (MtD) plays important roles in the
pathogenesis of acute kidney injury (AKI), whereas therapeutic approaches to improve
mitochondrial function are still limited. In the present study, we investigated the
pathogenic role of miR-709 in mediating mitochondrial impairment and tubular cell death
in AKL.

Methods: We used cisplatin-induced AKI mouse model and renal tubular cells to
investigate the role of miR-709 in AKI, as well as the mechanisms. The mitochondrial
function was determined by the examination of mitochondrial DNA copy number,
mitochondrial membrane potential, mitochondrial ROS production, oxygen consumption
and the expressions of mitochondrial proteins.

Results: In cisplatin-treated mice, renal miR-709 was significantly upregulated by
more than 2 folds. In proximal tubular cells (PTCs), cisplatin led to 6-fold increase of
miR-709. Notably, overexpression of miR-709 in mouse PTCs significantly induced MtD
and cell apoptosis (>50%), whereas inhibition of miR-709 ameliorated cisplatin-induced
MtD and cell apoptosis (about 50%). Further analyses showed that TFAM (mitochondrial
transcriptional factor A) is a target gene of miR-709 and that genetic restoration of TFAM
blocked the MtD and cell injury induced by cisplatin or miR-709 overexpression. More
importantly, miR-709 antagonism with a miR-709 antagomir dramatically attenuated
cisplatin-induced kidney injury and MtD in mice. Finally, we verified the overexpression
of miR-709 in renal PTCs of 21 patients with AKI of various etiologies (ischemia,
nephrotoxins et al), and found a close correlation between the expression of miR-709 and
the severity of kidney injury.

Conclusions: These results suggest that miR-709 plays an important role in mediating
cisplatin-induced AKI via negative regulation of TFAM and subsequent MtD.

TH-OR021

DNAJ Homolog Subfamily B Member 9 Is a Putative Autoantigen in
Fibrillary Glomerulonephritis Nicole K. Andeen, Han-Yin Yang, Dao-
Fu Dai, Michael Maccoss, Kelly D. Smith. University of Washington, Seattle,
WA.

Background: Fibrillary glomerulonephritis (FGN) is a rare form of glomerulonephritis
of uncertain pathogenesis, which is characterized by the glomerular accumulations of
non-branching, randomly arranged fibrils composed of immunoglobulin and complement
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proteins. In this study, we utilized mass spectrometry to comprehensively define the
glomerular proteome in FGN compared to controls and non-FGN renal diseases.

Methods:  Glomeruli from formalin-fixed and paraffin-embedded biopsies
were isolated using laser capture microdissection (LCM) and analyzed with liquid
chromatography and data-dependent tandem mass spectrometry (LC MS/MS). Findings
were correlated with immunohistochemistry (IHC).

Results: These studies identified DNAJ homolog subfamily B member 9 (DNAJB9)
as a frequently sampled protein by mass spectrometry in FGN cases that was not
detected in other samples. The glomerular proteome of FGN cases also contained 1gG1
as the dominant immunoglobulin and proteins of the classical complement pathway.
Immunostaining with anti-DNAJB9 demonstrated strong and specific staining of the
glomerular tufts in a distribution that mimicked the immune deposits of FGN cases.

Conclusions: Our results identify DNAJB9 as a putative autoantigen in FGN and
IgGl effector pathways as likely mediators for the destructive glomerular injury in FGN.

Funding: Other NIH Support - This work was supported by NIH grants: R21
CA192983, P41 GM 103533, and P30 AG013280 (MM), and the University of Washington
Department of Pathology (KS, NA).

Anti-DNAJB9 shows strong, discrete peripheral capillary wall and mesangial staining
in fibrillary glomerulonephritis (A, B), but not in membranous nephropathy (C),
immunotactoid glomerulopathy (D), diabetic glomerulopathy (E), or normal controls (F,
H) (IHC). By immunofluorescence microscopy, anti-DNAJB9 shows bright peripheral
capillary wall and mesangial staining in fibrillary glomerulonephritis (G), but is negative
in normal controls (H).

TH-OR022

Antibody Guided Therapy with Cyclophosphamide and Prednisone
in Patients with Membranous Nephropathy Anne-Els van de Logt?
Coralien Vink- van Setten,? Julia M. Hofstra,' Jack F. Wetzels.? *Hospital
Gelderse Vallei, Ede, Netherlands; *Radboud University Medical Center,
Nijmegen, Netherlands.

Background: The discovery of anti-PLA2R antibodies provides options for
individualized therapy in patients with membranous nephropathy (MN). We previously
showed that monitoring of aPLA2R allowed shortening of the overall duration of
cyclophosphamide (Cyc) treatment (van de Logt, Kidney week 2015). Here we present
longer-term follow-up data.

Methods: Cyc-therapy (combined with steroids) is started in patients with aPLA2R
positive MN and high risk of progression. In our antibody guided cohort aPLA2R
are repeatedly monitored (IFT test) at 8, 16, and 24 weeks after start of treatment. If
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antibodies become negative, Cyc is stopped and prednisone is tapered. Otherwise, therapy
is continued after 24 weeks with MMF and prednisone.

Results: Thus far 46 patients (30 males) are included; mean age was 57 + 13 years,
median creatinine 122 umol/l (IQR 96-159), mean albumin 21.6 + 6.8 g/l and protein-
creatinine ratio 8.6 +4.3 g/10 mmol. Follow-up duration was 22 + 11 months. Time to
disappearance of aPLA2R was on average short (median 2.1 month), however ranged
from 1.4 to 14.6 months. As a consequence the median duration of treatment was 3.2
(range 1.4 to 16.6) months. Cumulative remission rates (PCR <3.0 g/10 mmol) were
52% and 76% respectively 6 and 12 months after start of therapy, not significantly
different from historical controls (40% and 60%). The cumulative incidence of relapses
at 12 months after onset of remission was 21% and after 24 months 30% in our cohort
(respectively 16 % at 24 months in historical controls, van den Brand JASN 2014).

Conclusions: Overall, this strategy shortens the duration of Cyc therapy, maintaining
remission rates. The relapse rate however is increased. Still, 70 % of patients remain in
remission beyond two years after start of therapy (Figure 1).

Funding: Government Support - Non-U.S.

TH-OR023

Immunological Remission in PLA2R-Antibody Associated Membranous
Nephropathy (MN): Cyclophosphamide versus Rituximab Anne-
Els van de Logt* Karine Dahan,? Alexandra Rousseau,' Hanna Debiec,®
Pierre M. Ronco,? Jack F. Wetzels.* *AP-HP, Paris, France; 2Hospital Tenon,
Paris, France; ®INSERM UMR S702, Paris, France; *Radboud University
Medical Center, Nijmegen, Netherlands.

Background: Rituximab (cumulative dose 750 mg/m2) induces remissions in
patients with MN (Kahan JASN2017). However, efficacy is limited in patients with
high anti-PLA2R (aPLA2R) levels. Cyclophosphamide therapy is effective independent
of aPLA2R levels (van de Logt SA-PO 631, kidneyweek 2016). Incidence of partial
remissions was higher with Cyclophosphamide vs Rituximab (van de Brand JASN2017).
We questioned if differences in the immunological (aPLA2R) response could explain
these observations. We therefore evaluated the change in aPLA2R levels during treatment
with Cyclophosphamide (1.5mg/kg/day, duration 8-24 weeks; Nijmegen cohort) and
Rituximab (the GEMRITUX cohort (rituximab 375 mg/m2 at day 1 and 8).

Methods: We included 30 anti-PLA2R positive patients treated with
Cyclophosphamide and 27 patients treated with Rituximab. In stored samples (baseline,
and at the end of therapy or after 6 months) aPLA2R were measured with ELISA
(Euroimmun®).

Results: In the Cyclophosphamide cohort 19 patients were male, mean age was 56
+ 13 years, median serum creatinine level was 1.3 g/dl (IQR 1.1-1.6) and median protein
creatinine ratio 7.7 g/g (IQR 5.5-11.3). In the Rituximab cohort, 21 patients were male,
mean age was 51 = 14 years, median serum creatinine level was 1.1 g/dl (IQR 0.93-1.3)
and median protein creatinine ratio 8.4 g/g (IQR 4.4-11.0). aPLA2R disappeared in all
but one patient treated with Cyclophosphamide, and in 13 of 27 patients treated with
Rituximab. The reponse was associated with baseline titers (table 1). Rituximab did not
induce immunological remission in patients in the highest tertile of aPLA2R levels.

Conclusions: Rituximab in a dose of 750mg/m2 is less effective than
Cyclophosphamide in inducing an immunological remission in patients with MN and high
antibody levels. Our study highlights the potential role of PLA2R antibody measurements
in predicting outcome to therapy. Higher doses of Rituximab must be evaluated.

Funding: Government Support - Non-U.S.

Disappearance of aPLA2R during treatment with Cyclophosphamide and Rituximab

aPLA?R titor in Cyc group | Lowest Tentile n=10 | Middle Tertile n=10 | Highest Tertile n=10
EIISA titer RU/ml (range) 15.67 86-13¢ 136776
Cumulative percontage samples negative after 24 wk 100 % 100 % 90 %
aPLAZR iiter in RTX group Lowest Tertile n=9 | Middle Tertile n=9 | Highest Tertile n=0
EIISA titer RU/ml (range) 17-41 62:276 314-2900
Cumulative percentage samples negative after 24 wk 89 % 56 % 0%
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TH-OR024

Presence of Cellular or Fibrocellular Crescent Is Important for a Long-
Term Renal Prognosis in Patients with IgA Nephropathy Followed for 10
Yearsor Longer on Average Takayuki Fujii, Satoshi Suzuki, Noriko Terasaki,
Kaiji Saito, Mizuki Shinozaki, Mayu Morimoto, Tanaka Hiroaki. Seirei Sakura
Citizen Hospital, Sakura-shi Chiba, Japan.

Background: Regarding the prognosis of patients with IgA nephropathy, the addition
of the crescent score: CO (no crescent), C1 (crescents in more than zero but less than
one fourth of glomeurli), and C2 (crescents in one fourth or more of glomeruli), to the
conventional factors of the Oxford classification: M, E, S, T score has been proposed (J
Am Soc Nephrol 2017). However, the observation period in the above study was relatively
short (mean: 4.7 years) and it is unclear whether the C score, which may be modified by
treatment, serves as a factor associated with the long-term prognosis of patients followed
for more than 10 years on average. We investigated the influence of the C score on the
long-term prognosis.

Methods: The subjects were 658 patients with biopsy-proven IgA nephropathy
who could be followed up for one year or longer, or reached end stage kidney disease
and required renal replacement therapy within one year. A single-center retrospective
cohort study was performed involving these patients. Setting the outcome at 50%
reduction of eGFR, the influence of the C score on the prognosis was investigated using
the Kaplan-Meier method and Cox proportional hazard model. Model A was adjusted
with the clinicopathological data including time average proteinuria (TAP) and time
average mean blood pressure (TAMAP) during the course, and the M, E, S, and T scores,
and model B was adjusted with model A + treatment with or without steroid and RAS
inhibitors for analysis.

Results: The mean observation period was 10.9+8.8 years, eGFR at the time of
kidney biopsy was 75.8+26.4 mL/min/1.73 m? TAP was 0.8+1.2 g/day, C1 and C2
accounted for 18.2% and 1.5%, respectively, and the outcome was reached in 18.0%.
On analysis using the Kaplan-Meier method, the outcome was significantly more
favorable in the order of CO, C1, and C2 (log-rank p<0.0001). Regarding CO as the
reference, HR of C1 or higher was 1.68 (95% CI: 1.04-2.64) in model A and 1.81
(95% CI: 1.11-2.87) in model B, showing that the score was applicable as a prognostic
predictor in addition to the Oxford T score, TAP and TAMAP, and eGFR at the time
of kidney biopsy.

Conclusions: The C score was important for a long-term renal prognosis even when
treatment was included in the analysis.

TH-OR025

Prognosis of Henoch-Schénlein Purpura Nephritis among Adult and
Elderly Patients: Nationwide Cohort Study Based on the Japan Renal
Biopsy Registry Hiroyuki Komatsu,* Shouichi Fujimoto,® Hitoshi
Sugiyama,? Hiroshi Sato,® Hitoshi Yokoyama.! !Kanazawa Medical
University, Ishikawa, Japan; 2Okayama University Graduate School,
Okayama, Japan; °Tohoku University, Sendai, Japan; “University of
Miyazaki, Miyazaki, Japan; ‘University of Miyazaki, Miyazaki, Japan.
Group/Team: HSPN study group of J-RBR in Japan.

Background: The clinical presentation and prognosis of adult and elderly
patients with Henoch-Schénlein purpura nephritis (HSPN) has not been investigated in
detail. We therefore surveyed the features and outcomes of HSPN based on nationwide
data from the Japan Renal Biopsy Registry (J-RBR).

Methods: This multi-center cohort study compared the clinico-pathological
parameters at diagnosis, initial therapies and outcomes between 106 adult (age 19 - 64
years), and 46 elderly (age = 65 years) patients with HSPN who were registered in the J-
RBR between 2007 and 2012. The primary end-points comprised a 50% increase in serum
creatinine (sCr) values or end-stage kidney disease. Factors affecting a decrease in renal
function were assessed using a Cox proportional hazards model.

Results: The rates of hypertension, impaired renal function, hypoalbuminemia, and
crescentic glomerulonephritis were significantly higher among the elderly, compared with
the adult patients. About 80% and 60% of the patients in both groups were respectively
treated with corticosteroid and renin-angiotensin system (RAS) inhibitors. Both groups
had favorable renal survival rates for nine years (93.6% and 91.4% of the adult and elderly
patients, respectively). Significantly more elderly than adult patients developed a 50%
increase in sCr during a mean observation period of 3.9 years (21.7% vs. 4.7%, p =
0.012). In addition, significantly fewer elderly than adult patients achieved clinical
remission (24% vs. 46%, p = 0.016). Multivariate analysis revealed that advanced age (=
65 years) was an independent prognostic factor for a decline in renal function (HR, 6.08; p
=0.018).

Conclusions: The renal prognosis of adult and elderly patients with HSPN was
favorable when treated aggressively with corticosteroid and RAS inhibitors. However, the
course of renal function should be carefully monitored in patients aged over 65 years.
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TH-OR026
Renal Complications during Pregnancy Before and After
Glomerulonephropathy Diagnosis Andrea L. Oliverio,*®

Monica L. Reynolds,*¢ Laura H. Mariani,>* Michelle M. O’Shaughnessy,>*
Jarcy Zee,'* Michelle A. Hladunewich.*¢ *Arbor Research Collaborative for
Health, Ann Arbor, MI; 2Stanford University Medical Center, Palo Alto, CA;
University of Michigan, Ann Arbor, MI; *University of Toronto, Toronto, ON,
Canada; °University of North Carolina, Chapel Hill, NC; ®CureGN Women’s
Health Working Group, Bethesda, MD.

Background: Pregnancy studies in women with glomerulonephropathy (GN) are
limited to single centers and small samples. Delineating pregnancy-associated risks
would better inform counseling and determine safe management strategies.

Methods: CureGN is an ongoing 64-center prospective cohort study of children and
adults with biopsy-proven MCD, FSGS, MN, or IgAN/IgAV. Patient-reported pregnancy
outcomes and maternal/fetal complications are collected at each study visit. Descriptive
statistics were used to assess complications of pregnancies before and after GN diagnosis.
Among pregnancies prior to diagnosis, a generalized estimating equation model was fit to
compare time to diagnosis for those with and without pregnancy complications.

Results: As of May 2017, 273 out of 427 adult women enrolled in CureGN reported
585 pregnancies prior to GN diagnosis and 30 after diagnosis, excluding elective
terminations. Of pregnancies after GN diagnosis, 13.3% were in women with MCD, 40%
FSGS, 13.3% MN, 33.3% IgAN. Of those with pregnancies prior to GN diagnosis, 12.5%
reported increasing proteinuria, 5.8% worsening kidney function, 11.7% worsening blood
pressure and 88.5% full term delivery compared to 48.1%, 35.7%, 25.9 % and 57.1%,
respectively among pregnancies after diagnosis. Women with pregnancy complications
prior to diagnosis had a significantly shorter time between pregnancy and subsequent GN
diagnosis than those with uncomplicated pregnancies (Figure).

Conclusions: Pregnancies in women with GN diagnosis had high rates of maternal/
fetal complications, necessitating high-risk care. Decreased latency between complicated
pregnancies and subsequent GN diagnosis suggests that diagnosis may have been missed
during pregnancy or that the physiologic stress of pregnancy may have unmasked a
smoldering glomerular disease. While currently at 73% of target enrollment, CureGN
is projected to be the largest multi-center international cohort poised to study pregnancy
outcomes in women with GN.

Funding: NIDDK Support
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Similarities between THSD7A and PLA2R Antigens in Autoimmune
Membranous Nephropathy (AMN) Samuel Rhoden,® Maryline Fresquet,®
Thomas A. Jowitt,® Jennet O. Gummadova,® Ian Roberts,* Rachel Lennon,?
Paul E. Brenchley.? ‘John Radcliff Hospital, Headington, United Kingdom;
2Manchester Royal Infirmary, Manchester, United Kingdom; *University of
Manchester, Manchester, United Kingdom.

Background: Patients with AMN either have autoantibodies against PLA2R (75%)
or THSD7A (2%). PLA2R and THSD7A proteins share similar structural and biochemical
properties. Both proteins are large transmembrane receptors expressed on podocytes with
multiple disulfide-bonded and N-glycosylated extracellular domains. We previously
described the major epitope within PLA2R but the dominant epitope in THSD7A is still
unknown. Hypothesis: The major epitope in THSD7A may share shape homology with
PLAZR.

Methods: Recombinant full length extracellular domains of THSD7A (FL 180kDa)
and a fragment (NT 120kDa) were expressed, purified and used to screen 1400 AMN sera
by ELISA for anti-THSD7A. Clinical phenotype on 10 cases was collected. Biopsies were
stained for THSD7A and PLA2R. Sera were characterised by western blotting, ELISA
and slot blotting on various THSD7A fragments and peptides. The homology model of the
PLA2R CysR domain was used to thread the THSD7A epitope peptide.

Results: 22 cases negative for anti-PLA2R were found anti-THSD7A positive (2%).
We selected the 10 highest titre sera from the MN group (6F/4M mean age= 64yr). All
10 sera could be inhibited by the THSD7A NT fragment indicating an epitope(s) within
this region. Interestingly a short sequence within the NT fragment shares homology with
the PLAZ2R epitope. This short sequence peptide bound antibodies by slot blotting and
inhibited binding to the antibodies by ELISA in all patients’ sera suggesting a potential
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epitope in THSD7A. Homology modelling of these two epitopes in PLA2R and THSD7A
revealed two regions important for antibody binding.

Conclusions: We describe the first ELISA for anti-THSD7A and report an incidence
of 2% positivity in a large cohort of anti-PLA2R negative AMN patients. We identified
a specific region on THSD7A with structural homology to the major epitope in PLA2R
and show this sequence to be a potential epitope in THSD7A. These results suggest a
pathological epitope structure common to autoantigens involved in MN.

Funding: Private Foundation Support
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The Microbiota Is a Central Determinant in IgA Nephropathy as Its
Modulation Prevents Disease Development Jonathan M. Chemouny,?*
Patricia Lepage,® Patrick J. Gleeson,® Lilia Abbad,! Agnes Jamin,!
Eric  Daugas,>*  Francois  Vrtovsnik,2! Sanae Ben mkaddem,t
Laureline Berthelot,* Marion Leclerc,® Renato C. Monteiro.>* XINSERM U1149
& ELR8252 CNRS, Paris, France; 2AP-HP, Hopital Bichat, Paris, France;
3INRA, Jouy-en-Josas, France.

Background: IgA nephropathy (IgAN) is associated with microbiota dysbiosis when
compared to healthy individuals (De Angelis et al. PLoS One 2014). Here, we studied the
composition of fecal microbiota of IgAN patients compared with non-IgAN glomerular
disease (non IgAN-GD). An IgAN mouse model (a1 KI-CD89Tg) was used to study the
effect of gut microbiota modulation in disease development.

Methods: We collected feces from patients with IgAN and non-IgAN-GD. Fecal
microbiota compositions were studied through 16S rRNA pyrosequencing. For the
experimental part of the study, 31 four-week old male alKI-CD89Tg mice were fed an
antibiotic mix (ATB) or vehicle twice a week for 8 weeks. Urine samples were collected
before the first administration. At the end of experiments, urine, blood samples and
kidneys were collected. Proteinuria and creatininuria were measured.

Results: IgAN and non-IgA-GN patients showed significant differences in
proportions of the main phylum Firmicutes (p=0.020) and in Lentispherae (p=0.019).
As the data suggest an IgAN-linked dysbiosis, we targeted the gut microbiota in a
mouse model of IgAN to modulate disease expression. As expected total bacterial load
was significantly lesser in the ATB group (p<0.001). Protein/creatinine ratio (PCR) did
not rise over the course of 12 weeks in the ATB group (p=0.436) whereas there was a
significant increase (p<0.001) in the PCR in the vehicle control group. Markedly less
mesangial IgA1 deposits was seen in the ATB group. While no differences were seen in
serum human IgA1 levels in the mice, there were significantly fewer lymphoid follicles in
Peyer’s patches (PP) among ATB treated as compared to vehicle group.

Conclusions: Our data suggest the gut dysbiosis in I[gAN patients may be independent
of the effect of CKD. Moreover, gut commensal bacteria may have a pathogenic role in
IgAN as gut microbiota modulation through the administration of antibiotics prevented
disease development in mice. Finally, nephrotoxic IgAl may originates from the gut
mucosa, as despite the presence of PP alterations in ATB group, serum IgAl levels
remained unaffected.

Funding: Government Support - Non-U.S.
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Ubiquitin Carboxyl-Terminal Hydrolase L1 Is a Podocyte Target of 1gG
Antibodies in Idiopathic Nephrotic Syndrome (INS) Georges Deschénes,?
Agnes Jamin,® Laureline Berthelot,* Renato C. Monteiro.! 'Bichat Medical
School, Paris, France; 2Hospital Robert Debre, Paris, France; *INSERM
U1149 & ELR8252 CNRS, 75018 Paris, France; “INSERM U699, Paris,
France.

Background: The efficiency of B cell-depleting treatments highlights the involvement
of B cells in INS. This study searched for identifying antibodies (Abs) directed against
podocytes in patients with INS.

Methods: The study was performed using a biobank including 86 patients sampled
at various stages of INS and 76 controls. Fractions of plasma obtained by size exclusion
chromatography and tested on cultured podocyte adhesion; specificities of 1gG Abs
contained in the plasma fraction of interest were studied through immunoprecipitation of
a podocyte lysate then identification of cognate antigens by liquid chromatography-mass
spectrometry.

Results: Cultured podocyte detachment was observed with one specific plasma
fraction in 16/34 INS relapsing patients, 1/11 INS patients in remission and 0/25
controls. IgG were isolated from this specific plasma fraction in 3 INS relapsing patients
(all detaching cultured podocytes), 3 from the same INS patients in remission (all not
detaching cultured podocytes) and in 3 controls, then used to immunoprecipitate a
podocyte lysate. Comparative proteomic analysis allowed selecting 5 proteins according
to statistical and biological criteria. Specific Abs were tested and only anti-Ubiquitin
Carboxyl-Terminal Hydrolase L1 (UCHLI1) IgG led to podocyte detachment. Pre-
incubation of either anti-UCHL1 IgG Abs or plasma fractions with recombinant UCHL1
prevented podocyte detachment. Plasma levels of anti-UCHL1 IgG Abs were increased
in 18/42 relapsing INS patients over the highest level of 38 controls (median=0.20 AU/*g
of total 1gG;1Q0.15-0.29;range0.07-0.85). For those 18 patients, the level of anti-UCHL1
IgG Abs in 43 samples available at various stage of INS was confirmed to be significantly
higher in relapse (n=23;median=1.22AU/ug of total IgG; IQ 0.92-1.90) compared
to remission (n=20;median=0.51;1Q 0.33-0.77;p<0.001). In those 18 INS patients,
proteinuria correlated with anti-UCHL1 IgG Abs level (n=43,r=0.57,p<0.001).
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Conclusions: UCHL1 is involved in the adhesion of cultured podocytes. UCHL1 is a
target of circulating IgG Abs in a subset of relapsing INS patients.
Funding: Private Foundation Support, Government Support - Non-U.S.
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Circulating Serum miR-148b and let-7b Are Inherited in IgA Nephropathy
(1IgAN) Trios Grazia Serino,” Sharon N. Cox,>® Massimiliano Copetti,?
Luigi Bisceglia,® Gianluigi Zaza,® Isabella Squarzoni,! Martina Ferraresi,*
Luigi Biancone,? Francesco P. Schena.®® *Azienda Ospedaliera Universitaria
Integrata Verona, Verona, ltaly; 2Department of Medical Science, Turin,
Italy; *IRCCS, San Giovanni Rotondo, Italy; “Nephrology, Dialysis and
Transplantation, Turin, Italy; *University of Bari, Bari, Italy; University of
\erona, Verona, Italy; IRCCS “S. de Bellis”’, Castellana Grotte (BA), Italy;
8IRCCS Casa Sollievo della Sofferenza, San Giovanni Rotondo (FG), Italy;
°Schena Foundation, Valenzano (BA), Italy.

Background: IgA nephropathy (IgAN) is the most common form of primary
glomerulonephritis worldwide characterized by aberrant O-glycosylation in the hinge
region of IgA 1. Our recent work demonstrates that serum levels of the combined miRNA
biomarker, let-7b and miR-148b, appears to be a novel, reliable, and non-invasive test
to predict the probability of having IgAN (Kidney International, 89, 683-692; 2016).
In this study our aim was to evaluate if the serum levels of the combined biomarker
are heritable.

Methods: Serum miRNA was extracted using QIAzol Lysis Reagent and miRNeasy
Mini Kit (Qiagen) according to the manufacturer’s protocol. Using quantitative real-time
PCR, we detected the expression of circulating miRNAs (let-7b and miR-148b) in 90
trios that consists of one IgAN patient and their two parents. Heritability was estimated
using the approach proposed in Rabe-Hesketh et al. (Biometrics, 64, 280-288, 2008)
implemented in R package “gap”.

Results: We found that serum levels of the combined biomarker (let-7b and miR-
148b) were elevated in the first-degree relatives of [gAN patients compared with healthy
blood donors (IgAN 0.31+0.23; IgAN relatives 0.29+0.18; HBD -1.04+0.09). In addition,
serum level of the combined biomarker did not differ between IgAN patients and their
relatives (p=0.93). The estimated heritability (h2) of the serum biomarkers was 37,54%
(95%CI: 13.57%-61,51%; p= 0.001) in crude (unudjasted) model. Age- and gender-
adjusted heritability improved at 52.94% (95%CI=22.28%-83.59%, p=0.000356).

Conclusions: These results suggest that serum levels of the combined biomarker are,
in part, genetically determined and may constitute a helpful tool for screening of relative
at risk for IgAN development.

Funding: Government Support - Non-U.S.
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EXPEDITION-4: Efficacy and Safety of Glecaprevir/Pibrentasvir in
Patients with Chronic Hepatitis C Genotype 1-6 Infection by Dialysis
Status Csaba P. Kovesdy,! Emily Dumas,® Alexander Thompson,?
Yves Horsmans,® Hendrik Reynaert,* Peter Ghali,> Laurent Alric,°
Dominique Larrey,” Giuliano Rizzardini,® Caroline Park,® Yang Lei°
David Pugatch,® Federico Mensa,® Magdy Elkhashab,'® Meghan E. Sise.!
*University of Tennessee Health Science Center, Memphis, TN; 2St. Vincent’s
Hospital Melbourne and the University of Melbourne, Fitzroy, NSW, Australia;
*Université Catholique De Louvain, Louvain-la-Neuve, Brussels, Belgium;
“University Hospital UZBrussel, Brussels, Belgium; SMcGill University,
Montreal, QC, Canada; ®CHU Toulouse, Toulouse, France; "Hopital Saint
Eloi CHRU Montpellier, Montpellier, France; éOspedale Luigi Sacco, Milan,
Italy; °AbbVie, Chicago, IL; °Toronto Liver Centre, Toronto, ON, Canada.

Background: Hepatitis C (HCV)-infected patients with late-stage kidney disease
have limited treatment options. The ribavirin-free regimen of glecaprevir/pibrentasvir
(coformulated as G/P; glecaprevir identified by AbbVie and Enanta) has a renal excretion
<1% and has yielded sustained virologic response (SVR) >97% in clinical trials. Here we
report efficacy and safety by dialysis status from a Phase 3 study of G/P in HCV genotype
(GT) 1-6-infected patients.

Methods: HCV GT1-6 patients with an eGFR <30 mL/min/1.73 m, without cirrhosis
or with compensated cirrhosis, received G/P (300 mg/120 mg) once daily for 12 weeks.
Outcomes were analyzed by predialysis (CKD stages 4-5) and dialysis status.

Results: The trial enrolled 104 patients (predialysis, 19; dialysis, 85): 76% were
men, 58% treatment-naive, 19% cirrhotic, and 52% GT1-infected. The overall SVR12
and SVR24 rates were 98% and 96%, respectively, without virologic failures. The rates of
serious AEs were 26% (predialysis) and 24% (dialysis); none was considered G/P-related.
In predialysis patients, mean + SD change in creatinine clearance from baseline to Week
12 was -1.4 = 3.6 mL/min (median: -1.0 mL/min).

Conclusions: G/P is an all-oral pangenotypic anti-HCV treatment with high
efficacy and a favorable safety profile, regardless of patients’ dialysis status.
AbbVie sponsored the studies, contributed to their design, collection, analysis, and
interpretation of the data, and participated in the writing, review, and approval of the
abstract. All authors had access to relevant data. This abstract contains information
on the investigational products glecaprevir (ABT-493) and pibrentasvir (ABT-530).
Medical writing support, was provided by Vojislav Pejovic of Medical Expressions,
Chicago, IL, funded by AbbVie.

Funding: Commercial Support - Abbvie
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Intensive Systolic Blood Pressure (SBP) Control and Incident CKD
in Persons with and without Diabetes Mellitus (DM) Srini Beddhu,*
Alfred K. Cheung,* Glenn M. Chertow,? Paul K. Whelton,® R. E. Boucher,!
Guo Wei,* Paul L. Kimmel,* William C. Cushman,® Tom Greene.! ‘Univ of
Utah, SLC, UT; 2Stanford Univ, Palo Alto, CA; ®Tulane Univ, New Orleans,
LA; “NIDDK, Bethesda, MD; *VAMC, Memphis, TN.

Background: In Systolic Blood Pressure Intervention Trial (SPRINT), higher
incidence of CKD with intensive SBP control in persons without DM was reported. It is
unclear whether intensive SBP control has similar effects in DM.

Methods: SPRINT tested the effects of SBP goal < 120 vs. < 140 mm Hg on CV
outcomes in persons without DM whereas Action to Control Cardiovascular Risk in
Diabetes (ACCORD) BP trial tested the same in type 2 DM. In separate Cox models, we
related the interventions to incident CKD (defined as a >30% decrease in eGFR to a value
<60 ml/min/1.73 m?) in participants without CKD at baseline (N = 6677 in SPRINT; N
=4305 in ACCORD).

Results: Baseline characteristics are summarized. (table) The absolute risks of
incident CKD estimated by Kaplan Meier (KM) curves at 3 years of follow-up in standard
vs. intensive arms were 1.0 vs. 3.5% in SPRINT and 4.6 vs. 11.5% in ACCORD with an
absolute risk increase % (95% CI) at 3-years of 2.5 (1.8 to 3.2) in SPRINT and 6.9 (5.2 to
8.5) in ACCORD. KM failure curves and hazard ratios are presented in the figure.

Conclusions: Intensive SBP control increased the risk of incident CKD in persons
with and without DM, however, absolute risk increase is higher in DM. The long-term
implications of these findings need to be established.

Funding: NIDDK Support, Other NTH Support - NHLBI

Baseline Characteristics

SPRINT ACCORD
Intensive Standard Intensive Standard
(N=3332) (N=3345) (N=2148) (N=2157)
Age (yr) 66.3+9.0 663 9.0 623%63 62.4+6.6
Male (%) 66 67 54 53
Black (%) 34 35 28 29
SBP (mm Hg) 140+ 16 140+15 13916 139415
DRP (mm Hg) 79£12 79+12 76 % 10 76110
BM](kg/’unz) 30.1£58 300%57 32,1 %56 32.1%53
eGFR (ml/min/1.73 m2y 8LILI55 813155 94.2+20.7 94.0+20.8
Urine ACR (mg/g) i 9G. 0N 9. 17 15(7.44) 14(7.45)

KM failure curves for incident CKD by treatment arm in SPRINT and ACCORD BP

TH-ORO033

Autologous Hematopoietic Stem Cell Transplantation for Refractory
Lupus Nephritis Xiang-hua Huang, Wencui Chen, Weixin Hu, Zhi-Hong Liu.
National Clinical Research Center of Kidney Diseases, Jinling Hospital,
Nanjing University School of Medicine, Nanjing China, Nanjing, China.

Background: To evaluate the efficiency and safety of the treatment of autologous
hematopoietic stem cell transplantation (ASCT) for patients with refractory lupus
nephritis (LN).

Methods: From Jul 2011 to Jan 2015,a total of twenty-two patients with refractory
LN relapse or had no response to standard immunosuppressive therapies were enrolled
in this study. Peripheral blood stem cells were mobilized with cyclophosphamide (CTX)
and granulocyte colony-stimulating factor (G-CSF),and reinfused after treatment with
CTX and antithymocyte globulin(ATG). The primary end point was remission rate,and
secondary end points included the survival and relapse rate, changes in proteinuria,
renal function and serology immunologic test. All the complications were recorded for
safety access.
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Results: Twenty-two patients were enrolled and underwent stem cell mobilization.
They were 9 males and 13 females with a median LN duration of 45.5(33-71) months.
The mean number of CD34* cells was (7. 3 = 3.8) x 10° /kg. All patients had successful
engraftment,and the median time of granulocyte and platelet engraftment was 8 and
9 days, respectively. The major complications of ASCT were fever and symptom of
gastrointestinal tract. The treatment-related mortality was 4.5% (1/22). After a median
follow-up of 53 months,eighteen patients (81.8%) achieved completed remission,one
patient (4.5%) achieved partial remission,and one had no response and received peritoneal
dialysis at 12 months after ASCT. One patient died for sepsis at 5 month after ASCT. The
median time of renal response was 3 months. The 5-years overall survival was 90%. The
probability of disease-free survival at 5 years following ASCT was 52.9%. Six patients
had relapse during the follow-up and the relapse rate was 27.3%.

Conclusions: Our preliminary data shows that ASCT is a safe and effective treatment
of refractory LN, the completed response rate was high and the complications was
manageable. Infection is still an important cause of treatment failure, the long-term
efficacy still need further observation.

TH-OR034

Influence of Baseline Diastolic Blood Pressure (DBP) Level on the
Effects of Intensive Blood Pressure Lowering on Incident CKD in
SPRINT Srini_ Beddhu,® Glenn M. Chertow,?> Alfred K. Cheung,!
Mahboob Rahman,® Tom Greene,! Guo Wei! William E. Haley,*
William C. Cushman,® Paul K. Whelton.® *Univ Utah, SLC, UT, ; *Stanford,
Palo Alto, CA; *CWRU, Cleveland, OH; *Mayo Clinic, Jacksonville, FL;
*Memphis VA Medical Center, Memphis, TN, °Tulane Univ, New Orleans, LA.
Group/Team: For SPRINT Research Group.

Background: Lowering systolic blood pressure (SBP) in persons with low DBP
might affect kidney perfusion and thereby, 1 risk for incident CKD.

Methods: SPRINT tested the effects of SBP goal < 120 vs. < 140 mm Hg on CV
outcomes. We tested for effect modification by baseline DBP of the intervention
on incident CKD (defined as a >30% decrease in eGFR to a value <60 ml/min/1.73 m?) in
participants without CKD at baseline (N = 6677).

Results: Participants with lower baseline DBP were older, had 1 prevalence of CV
disease and | eGFR (table). There was a U-shaped relation between baseline DBP and
incident CKD (Fig Panel A). Within each baseline DBP quintile, participants randomized
to the intensive arm had a higher hazard ratio of incident CKD (Fig Panel B). P-value for
comparison of hazard ratios in the lowest quintile to the upper 4 quintiles was non-
significant (p = 0.79). P-value for the linear treatment by baseline DBP interaction was
also non-significant (p = 0.94).

Conclusions: Lower baseline DBP was associated with 1 risk of incident CKD, but
there was no evidence that the effects of intensive SBP lowering on incident CKD differed
by baseline DBP.

Funding: NIDDK Support, Other NIH Support - NHLBI
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TH-OR035

Empaglifiozin (EMPA) and Incidence of Rapid Decline in eGFR in Patients
with Type 2 Diabetes (T2D) and Established Cardiovascular Disease
(CVD): An Exploratory Analysis from the EMPA-REG OUTCOME
Trial Samy Hadjadj,* Merlin C. Thomas,> Mark E. Cooper,? Audrey Koitka-
Weber,* Stefan Hantel,* Maximilian von Eynatten, Christoph Wanner.®
*University Hospital Centre, Poitiers, France; ?Department of Diabetes,
Monash University, Melbourne, VIC, Australia; “Boehringer Ingelheim
Pharma GmbH & Co. KG, Biberach, Germany; *Boehringer Ingelheim
Pharma GmbH & Co. KG, Ingelheim, Germany; ®Dept of Medicine, Wiirzburg
Univ Clinic, Wirzburg, Germany.

Background: The eGFR progressively declines in most patients with T2D. In
some patients a more rapid decline in eGFR is observed, putting them at risk for the
consequences of uremia and ultimately end-stage renal disease. In the EMPA-REG
OUTCOME® trial, EMPA was associated with slower progression of kidney disease.
In this post-hoc analysis, we evaluated the effect of EMPA on the incidence of patients
experiencing a more rapid decline in eGFR.

Methods: 7020 patients with T2D and established CVD were randomized (1:1:1) to
EMPA 10 mg, 25 mg or placebo (PBO) in addition to standard of care. Change in eGFR
decline over the study period (from baseline to follow-up) was calculated by utilizing
linear regression models. A rapid decline in eGFR was defined by an annual decline in
eGFR =5 ml/min/1.73m?. Logistic regression analysis was used to investigate differences
between EMPA vs PBO groups.

Results: At baseline, mean (SD) eGFR was 74.0 (21.4) ml/min/1.73m?. Over the
study period, 354 participants (5.1%) experienced a rapid decline in eGFR, including
8.9% in the PBO group and 3.2% in participants receiving EMPA. After adjusting for
other risk factors, this equated to two-thirds reduction in risk (Figure, odds ratio 0.33
[95% C10.26, 0.41]; p<0.0001) among participants receiving EMPA. A similar reduction
among EMPA-treated participants in the incidence of patients experiencing a rapid
decline in eGFR was also observed using a lower threshold (Figure).

Conclusions: Patients treated with EMPA were significantly less likely to experience
a rapid decline in eGFR over approximately 3 years of treatment. This finding suggests
that EMPA may have the potential to reduce the incidence of chronic renal failure in T2D
in the long term.

Funding: Commercial Support - Boehringer Ingelheim & Eli Lilly and Company
Diabetes Alliance

TH-ORO036

Diffusion MRI for Assessment of Kidney Fibrosis Lena Berchtold,?
Iris Friedli,? Karine Hadaya,® Pierre-Yves F. Martin,' Jean-Paul Vallée?
Sophie M. De Seigneux.? *Hospital Universitaire de Geneve, Geneva City,
Switzerland; 2Hopitaux Universitaire de Genéve, Geneva, Switzerland;
SUniversity Hospital of Geneva, Geneva, Switzerland.

Background: Renal interstitial fibrosis (IF) is a process common to all kidney
diseases and is predictive of renal prognosis. IF can currently only be assessed by
biopsy, an invasive procedure associated with complications and focal sampling. There
is currently no clinically available noninvasive method to assess IF. Diffusion Magnetic
Resonance Imaging (MRI) is emerging as a promising tool to evaluate kidney fibrosis non
invasively. The aim of this study was to validate in a mixed CKD population a novel renal
MRI diffusion sequence that we recently developed and to create a new non-invasive
score for assessment of TF.

Methods: In this prospective study, we included 124 CKD patients having undergone
a kidney biopsy (native or transplant). Optimized Diffusion-Weighted Imaging (DWI)
and T1 sequences were compared to histological assessment of IF. Differences between
cortical and medullary Apparent Diffusion Coefficient (AADC) and T1(AT1) values were
assessed and compared to gold standard histopathology. We then combined routinely
measured serum markers and AADC to create a new score for assessment of IF.

Results: In CKD patients, AADC correlated well with IF (r=-0.55, p<0.001). This
good correlation was observed in both CKD and kidney transplant patients. AADC
showed a better discrimination to IF than cortical ADC values, T1 values and AT1. To
optimize fibrosis prediction, we combined AADC values to routinely obtained markers
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known to correlate to fibrosis (phosphate, hemoglobin, eGFR) to obtain a score of
predicted fibrosis. We observed a strong correlation between our score and histological
IF(r=0.8, p<0.001). We further built receiver operating characteristic curves and reported
area under the curve (AUC) to discriminate between patients with high levels of fibrosis
(=40%). Analysis revealed that the new score was predictive of fibrosis 240% with an
AUC was 0.99. The sensitivity and specificity to detect IF of more than 40% were 76.2%
and 100% respectively, implying that our scoring system is able to identify patients with
more than 40% without false positive.

Conclusions: In summary, we validated the use of the AADC to predict IF non
invasively in CKD and kidney transplant patients. We further derive a scoring system
from AADC and commonly obtained laboratory values and showed a high specificity to
identify non invasively patient harboring extensive fibrosis (=40%).

TH-ORO037

A Pilot Pragmatic Randomized Trial of CKD Screening to Improve Care
Among Hypertensive Veterans Carmen A. Peralta,” Martin J. Frigaard,’
Anna Rubinsky,® Leticia Rolon,® Lowell J. Lo Santhi \oora?®
Delphine S. Tuot,® Neil R. Powe,® Michael Shlipak.* *Kidney Health Research
Collaborative, Oakland, CA; ?2None, San Francisco, CA; ®Priscilla Chan and
Mark Zuckerberg San Francisco General Hospital & University of California
SF, San Francisco, CA; “San Francisco VA Medical Center, San Francisco,
CA; 5UC San Francisco, San Francisco, CA; SUCSF Medical Center, San
Francisco, CA; "University of California San Francisco/SFVAMC, San
Francisco, CA; 8University of California, San Francisco, San Francisco, CA.

Background: It is uncertain whether screening for chronic kidney disease (CKD) can
improve care of persons at high risk for complications.

Methods: We conducted a 3-arm randomized controlled trial within an integrated
primary care clinic at the San Francisco VA (SFVA). The electronic health record (EHR)
was used to identify eligible participants (from administrative codes), deliver interventions
and ascertain outcomes. Non-diabetic hypertensive veterans without known CKD who
receive primary care at SFVA were enrolled and cluster-randomized (41 clusters by
provider) to Usual Care (UC), CKD Screening with patient-provider Education (SE)
or CKD Screen-Educate plus clinical Pharmacist management (SEP). CKD screening
included creatinine, cystatin C and albuminuria and CKD was defined as eGFR ;o <60
ml/min/1.73m? or albumin to creatinine ratio =30mg/g. Consent was written for providers
and opt-out by mail for veterans.

Results: We mailed 2,012 consent letters and 133 veterans opted out. After exclusions,
we randomized 1,819 veterans. Of 1,142 veterans randomized to intervention, 525 were
identified with an upcoming appointment and had CKD screening ordered, among whom
371 (71%) completed testing. The yield of new CKD cases was 73 (20%, 95% CI 16-
24%). Overall, proportions of participants who initiated ACE/ARB by end of study were
4.3% for UC, 6.0% for SE and 6.3%, for SEP. Proportions who initiated diuretics were
3.6% (UC), 4.8% (SE) and 6.0% (SEP). Among participants with screen-detected CKD,
proportions who initiated ACE/ARB were 14.6% (SE) and 12.5% (SEP), and proportions
who initiated diuretics were 7.3% (SE) and 9.4% (SEP). Differences were not statistically
significant (all p>0.2). No adverse events were reported by providers.

Conclusions: We successfully implemented an EHR-based pragmatic trial of CKD
screening with high rates of participation, and a 20% yield of undetected CKD among
those screened. A larger study is required to test whether CKD screening would impact
process of care and clinical outcomes.

Funding: NIDDK Support

TH-ORO038

Ferric Citrate Reduced FGF23 in Patients with Non-Dialysis Dependent
Chronic Kidney Disease (NDD-CKD) and Iron Deficiency Anemia (IDA)
Irrespective of the Change in Serum Phosphate (P) Geoffrey A. Block,?
Pablo E. Pergola,? Katrin Uhlig,® John F. Neylan,! Steven Fishbane,*
Glenn M. Chertow.® *Keryx Biopharmaceuticals, Boston, MA; Z2Renal
Associates PA, San Antonio, TX; ®Denver Nephrology, Denver, CO; *Hofstra
Northwell Health, Commack, NY; °Stanford University School of Medicine,
Palo Alto, CA.

Background: Ferric citrate (FC), an oral iron-based P binder approved for control
of serum P in patients (pts) with CKD on dialysis, has also been shown to improve
hemoglobin (Hb) and iron parameters in pts with NDD-CKD with IDA. FGF23 is a key
phosphate-regulating hormone and known to be elevated in patients with iron deficiency.
Here, in a post hoc analysis of a phase 3 study, we examine effects of FC on FGF23 in pts
stratified by baseline (BL) P and transferrin saturation (TSAT).

Methods: 233 pts with NDD-CKD and IDA were randomized 1:1 to receive FC
(n=117) or placebo (n=116) for 16 wks. FC was initiated at 3 1-g tablets/day and titrated
to achieve an increase in Hb =1 g/dL from BL (max 12 g/day). The effect of FC on both
intact (i) and c-terminal (c)-FGF23 are reported by BL strata of P and TSAT, and the effect
of FC on serum P are shown stratified by BL P.

Results: BL levels of iFGF23 and ¢cFGF23 were positively related to BL P. After 16
wks of FC treatment, iFGF23 concentrations significantly decreased in both TSAT strata
and across all strata of BL P except in pts with BL P <3.5 mg/dL. cFGF23 significantly
decreased in both TSAT strata, and in all BL P strata except the highest (=5.5 mg/dL).
Changes in FGF23 did not consistently track with P changes [Table].

Conclusions: In pts with NDD-CKD and IDA, 16 wks of treatment with FC
significantly reduced iFGF23 except in pts with the lowest BL P, while cFGF23 was
significantly reduced except in pts with the highest BL P. iFGF23 and cFGF23 reductions
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occurred irrespective of BL TSAT, BL P and P change. These data suggest that FC reduces
FGF23 via several, potentially independent pathways in pts with CKD and IDA.
Funding: Commercial Support - Keryx Biopharmaceuticals
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TH-ORO039

Subclinical Coronary Artery Calcification Predicts Future Risk of Acute
Coronary Syndrome Among Non-Dialysis CKD: A 5-Year Prospective
Analysis Angela Y. Wang,* Henry H. Wu,' Sharon Yui Ling Cheung,'
Sharon S. Wong,! Yat Y. Yau,? Sharbat Ryskaliyeva.' *Medicine, University
of Hong Kong, Queen Mary Hospital, HONG KONG, China; 2Radiology,
Biomedical Imaging Center, Hong Kong, Hong Kong.

Background: Vascular calcification is highly prevalent in chronic kidney disease
(CKD) and is considered to be largely a medial type of arterial calcification, secondary to
deranged mineral metabolism as a result of impaired kidney function. This is in contrast
to studies in the general population suggesting that vascular calcification is a marker of
atherosclerotic burden. The current study aims to determine if subclinical coronary artery
calcification may predict future risk of acute coronary syndrome (ACS) in non-dialysis
CKD.

Methods: Two hundred and seventy-two asymptomatic CKD 3-5 subjects with no
known history of coronary artery disease (age: 60 + 10 years, 56% men) were recruited
from a University Teaching Hospital. All subjects underwent plain multi-slice computed
tomography to estimate coronary artery calcium score (CACS) and blood collection.

Results: All subjects were followed up prospectively for a median duration of 69
months, during which 18% of subjects developed ACS or died from other causes. Having
a CACS = 400 was independently associated with an increased risk of ACS and mortality
[adjusted hazard ratio (HR), 4.66, 95% confidence intervals (CI), 1.37 - 15.83] controlling
for Framingham risk factors. Further adjusting for eGFR, proteinuria, hemoglobin, serum
albumin, phosphate, low density lipoprotein-cholesterol, and C-reactive protein did not
alter the independent association between CACS = 400 with ACS and death [adjusted HR,
4.31,95% CI, 1.22 — 15.27]. The area under the receiver-operator characteristics curve for
CACS in predicting a composite outcome of ACS and mortality in CKD was 0.74 (95%
CIL, 0.67 - 0.82). Having a CACS = 400 showed a specificity of 86% in predicting a future
risk of ACS and mortality.

Conclusions: This study for the first time demonstrates the importance of subclinical
coronary artery calcification in predicting future risk of ACS and mortality among
asymptomatic non-dialysis CKD subjects. These novel findings suggest that coronary
artery calcification reflects atherosclerotic disease burden other than ‘mineral stress’
among CKD subjects. The potential value of CACS as a screening tool to early identify
CKD subjects at future risk of ACS warrant further large scale evaluation.

Funding: Commercial Support - Sanofi Renal Co.

TH-OR040

Comparative Performance of Longitudinal Measures of Change in
Kidney Function in Predicting ESRD and Death Benjamin C. Bowe,?
Yan Yan,>* Yan Xie,? Hong Xian,?! Tingting Li,>* Ziyad Al-Aly.2* ‘Department
of Biostatistics, Saint Louis University College for Public Health & Social
Justice, St. Louis, MO; 2Clinical Epidemiology Center, Research and
Development Service, Veterans Affairs St Louis Health Care System, St. Louis,
MO; ®Department of Medicine, Washington University School of Medicine,
St. Louis, MO; “Department of Surgery, Washington University School of
Medicine, St. Louis, MO.

Background: Four different methods are commonly used in the evaluation of
longitudinal changes of eGFR: ordinary least square (OLS), annualized change (AC),
group-based trajectory models (GBT), and empirical Bayes slopes (EBS). Their
comparative predictive performance for ESRD and death is unknown.

Methods: We built a development (N=274,277) and five validation cohorts
(N~54,857 each) of US Veterans with stage 3a CKD and aimed to comparatively evaluate
risk discrimination and reclassification of Cox proportional hazard regression models
using the various longitudinal eGFR change measurement methods.

Results: For the outcome of death, when eGFR change was captured over a 5-year
period, risk discrimination improved gradually from base model, OLS, AC, GBT, and
EBS with a corresponding c-statistic of 0.698 (0.696-0.700), 0.702 (0.700-0.704), 0.703
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(0.701-0.705), 0.706 (0.704-0.708), and 0.707 (0.705-0.709), respectively. Similarly, for
the outcome of ESRD, the base, OLS, AC, GBT, and EBS models had a c-statistic of
0.699 (0.693-0.705), 0.710 (0.704-0.716), 0.711 (0.705-0.717), 0.716 (0.710-0.722), and
0.718 (0.712-0.724), respectively. EBS models offered the largest net reclassification
improvement of 4% and 5% for death and ESRD, respectively, and they offered the
largest integrated discrimination improvement of 0.56%, and 1.27% for death and ESRD,
respectively. Results were reproduced in 5 validation cohorts, and were consistent when
change in eGFR was captured over 1-year period.

Conclusions: Longitudinal eGFR change contributed to risk discrimination;
measuring change using empirical Bayes slopes offered the most risk discrimination,
and the largest improvement in net reclassification, and integrated discrimination for the
outcomes of death as well as ESRD.

Funding: Veterans Affairs Support

TH-OR041

NPHP1 Gene Deletions Cause ESRD in 0.9% of Adult-Onset Cases
Rozemarijn Snoek,? Jessica Van setten,> Bert Van der zwaag,? Brendan
Keating,® Nine V. Knoers,2 Martin H. De Borst,* Albertien M. van Eerde.?
*University Medical Center  Groningen, Groningen, Netherlands;
2University Medical Center Utrecht, Utrecht, Netherlands; 3University of
Pennsylvania, Philadelphia, PA. Group/Team: International Genetics &
Translational Research in Transplantation Network .

Background: Nephronophthisis (NPH) is the most prevalent (15%) genetic cause for
end-stage renal disease (ESRD) in children. ~16% is caused by homozygous full gene
deletions of the autosomal recessive NPHP1 gene. However, little is known about the
prevalence of these mutations in adult-onset ESRD. With data generated to perform
genome-wide association studies in adult-onset ESRD patients, we aimed to determine the
prevalence of homozygous NPHP1 full gene deletions.

Methods: Renal transplant recipients were genotyped using the Affymetrix Axiom Tx
GWAS Array, containing ~780,000 markers accross the genome with probes to cover a
priori copy number variant (CNV) regions. CNVs (e.g. deletions and duplications) were
determined based on median log2 ratios and B-allele frequency patterns. All findings
were independently validated. In this abstract we report on 1272 cases, all Caucasian,
from the TransplantLines-Genetics cohort. As we are currently analyzing ~4300
additional samples of various ethnicities, from the DeKAF Genomics, GoCAR, Dublin
and Vienna cohorts (part of iGeneTRAIN), we will soon be able to report on ~5500
cases. Cases are included in the analysis when they had adult-onset ESRD, defined as
start of renal replacement therapy (RRT) at any age =18 years.

Results: 1250 cases in the TransplantLines-Genetics cohort met the age criteria, of
whom 11 (0.9%) showed a homozygous deletion of the NPHP1 gene. Median age at start
of RRT was 35 years (range 18-42), with eight cases aged =30. Notably only three out of
11 cases (27%) were diagnosed as having NPH. The other cases (8/11, 73%) were noted
as chronic kidney disease with unknown etiology (n=5), glomerulonephritis (n=1),
sporadic primary reflux nephropathy (n=1) and autosomal dominant polycystic kidney
disease (n=1).

Conclusions: NPH is a classical pediatric kidney disease. However, we show that
homozygous NPHP1 full gene deletions alone cause 0.9% of all adult-onset ESRD in
our dataset, with the majority of NPHP1 cases =30 years of age. Considering that other
types of mutations in NPHP1 were not analyzed, and the other 19 known NPH genes
were not even investigated, NPH is a relatively frequent cause of adult-onset ESRD. As
only 27% of NPHP1 cases were registered clinically as NPH, these results warrant wider
application of genetic testing in adult-onset ESRD.

TH-OR042
Mutations of DNAJB11 Cause Autosomal Dominant
Polycystic Kidney Disease Emilie  Cornec-Le  Gall,*?  Vladimir

Gainullin Binu Porath,® Christina M. Heyer,! Marie-Pierre ~Audrezet,?
Yannick Le Meur,? Francois Jouret,® Dominique A. Joly,* Claude Ferec,?
Alan S. Yu,® Vicente E. Torres,* Peter C. Harris.* *Mayo Clinic, Rochester,
AL; 2University Hospital, Brest, France; ®University of Liege Hospital
(ULg CHU), Liege, Belgium; “Assistance Publique Hopitaux de Paris,
Paris, France; SUniversity of Kansas Medical Center, Kansas City, KS.

Background: Seven to 10% of ADPKD patients remain genetically unresolved
(GUR). Mutations of GANAB, ALG8 and SEC61B impair polycystin-1 (PC1) maturation
and were recently identified in ADPKD or Autosomal Dominant Polycystic Liver Disease

families (ADPLD). We hypothesized that other genes processing PCl may
cause ADPKD.
Methods: We performed whole exome sequencing (WES) in a multiplex

pedigree and analyzed 600 other GUR families (508 PKD, 92 PLD) by targeted NGS
sequencing (TNGS; 55 candidate genes involved in N-linked glycosylation and/or
identified by WES). TNGS enrichment was performed using the Agilent SureSelect
Target Enrichment Kit and sequenced on the Illumina HiSeq4000.

Results: WES identified a missense variant (p.P54R) in DNAJB11 in a 78y mother
and her 47y daughter, both presenting with unenlarged polycystic kidneys; and CKD4 in
the mother (eGFR=28ml/min/1.73m?). DNAJB11 is a protein of the endoplasmic
reticulum (ER) functioning as a co-chaperone of BiP, a key player in the control of the
protein folding and the regulation of ER stress. p.P54R occurs in the hallmark HPD motif
of the highly conserved J domain of the protein, likely disrupting its interaction with BiP.
TNGS led to the identification of 3 other DNAJB11 mutations (p.R206*(3), c.479delC(1),
p.L77P(1)) in 5 additional families. Ages at diagnosis ranged from 35 to 84y. Clinical
presentation was consistent in the 12 affected members (35-92y, 3 males), with normal-
sized polycystic kidneys and evolution to kidney atrophy; 5 patients (3 families) reaching
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ESRD (60y to 92y). Only 5 patients were hypertensive, all after age 50; PLD was mild or
absent. Analysis of DNAJBI11-/- cells showed a disruption of maturation of polycystin-1
(PC1), while reduced mature PC1 was seen in DNAJB11+/- cells.

Conclusions: Our findings extend the spectrum of genetic causes of ADPKD.
DNAIJBI1 differs from typical ADPKD, with no renal enlargement but progressive
tubulointerstitial fibrosis leading to ESRD. In addition to inhibiting PC1 maturation and
leading to cystogenesis, mutations of DNAJB11 may inhibit responding appropriately to
ER stress in the kidney. Recognizing this further genetic heterogeneity is important since
these patients may not benefit from the same therapeutic strategies.

Funding: NIDDK Support, Government Support - Non-U.S.

TH-ORO043

Highly Efficient Organoid Cystogenesis Reveals a Critical Role for Physical
Microenvironment in Human Polycystic Kidney Disease Nelly M. Cruz,*
Xuewen Song,® York P. Pei,? Benjamin S. Freedman.! *University of
Washington, Seattle, WA; 2University Health Network and University of
Toronto, Toronto, ON, Canada.

Background: Polycystic kidney disease (PKD) is a life-threatening disorder in which
tubular epithelia form fluid-filled cysts, disrupting organ architecture. A major barrier to
understanding the pathophysiology of PKD is the absence of human cellular models
that accurately and efficiently recapitulate cystogenesis. Previously, a genetic model
of PKD has been generated using human pluripotent stem cells (hPSCs) and derived
kidney organoids. Here we show that systematic substitution of physical components in
this system can be used to dramatically increase or decrease cyst formation, unveiling a
critical role for microenvironment in PKD.

Methods: Genome-modified PKD1", PKD2", or isogenic control hPSCs were
differentiated in vitro into kidney organoids and subsequently cultured in the presence
or absence of extracellular matrix and stroma. To directly test the effect of PKD
mutations on the matrix microenvironment, individual organoids were embedded into
larger collagen droplets. Structure and composition of organoid cysts were analyzed
by immunofluorescence, microarray and immunoblot, and compared histologically to
disease tissue from PKD patients.

Results: Removal of adherent cues increased cystogenesis 10-fold, producing
cysts that phenotypically resembled human PKD cysts and expanded massively to
1-centimeter diameters. Non-PKD control organoids of identical genetic background did
not form cysts. Cysts derived from hyperproliferative kidney tubular epithelial cells and
showed upregulation of known PKD signaling pathways. Removal of stroma enabled
proliferation and outgrowth of PKD cell lines, which revealed PCI deficiency as a
common molecular endpoint. Collagen droplets implanted with organoids furthermore
contracted dramatically over a period of 2 weeks in a PKD-dependent manner.

Conclusions: Culture conditions have a significant impact on rates of cystogenesis
in PKD organoids, enabling us to establish a highly efficient model of PKD cystogenesis.
Collagen contraction could not be explained by differences in proliferation alone. Our
findings directly implicate the microenvironment as a critical component at the earliest
stages of PKD, with PCI likely functioning as an adhesive or signaling molecule to
control tissue contractility.

Funding: NIDDK Support, Commercial Support - Northwest Kidney Centers
(unrestricted gift), Private Foundation Support
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Loss of Cep120 Disrupts Centriole Maturation and Ciliary Assembly and
Function and Causes Cystic Kidney Disease Ewelina Betleja, Tao Cheng,
Moe Mahjoub. Washington University, St Louis, MO.

Background: Jeune asphyxiating thoracic dystrophy (JATD) is a skeletal dysplasia
characterized by a small thoracic cage, shortened bones in the limbs, and polydactyly.
Infants develop difficulties with breathing due to abnormal development of their thoracic
cage, but may survive into early childhood following surgery to correct these defects.
However, these children develop life-threatening renal abnormalities, namely cystic
kidneys. Whole-exome sequencing of JATD patients recently identified mutations in
CEP120, which we previously showed to be important for centriole duplication. What
remains unknown is the functional in vivo role of Cep120 during embryonic kidney
development and adult kidney homeostasis.

Methods: Two complementary approaches were used to characterize the loss-
of-function of Cep120. First, siRNA-mediated depletion of Cepl120 was performed in
mouse embryonic fibroblasts and epithelia to analyze its role in vitro. Next, we utilized
a transgenic mouse model harboring a conditional allele (Cep120™) to delete Cep120 in
the developing kidney. Cep120™ mice were crossed with Six2-Cre animals to delete the
gene in the metanephric mesenchyme, and with Hoxb7-Cre animals to knock out Cep120
in the ureteric bud epithelium.

Results: Here we show that Cep120 plays a critical inhibitory role at the daughter
centriole. Depletion of Cep120 in quiescent cells causes accumulation of pericentriolar
material (PCM) components at the daughter centriole including pericentrin, Cdk5Rap2,
ninein and Cep170. The elevated PCM levels result in an overall increase in microtubule-
nucleating capacity at the centrosome. Consequently, loss of Cep120 leads to aberrant
dynein-dependent trafficking of centrosomal proteins, dispersal of centriolar satellites,
and defective ciliary assembly and function. Finally, we show that deletion of Cep120 in
the developing mouse kidney recapitulates the in vitro cellular phenotypes, and results in
rapid renal cystogenesis that is evident at birth.

Conclusions: Our results indicate that Cep120 inhibits untimely maturation of
the daughter centriole, and defines a novel mechanism that regulates the asymmetric
properties of the two centrioles in quiescent cells. These data provide the first detailed
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characterization of the role of Cep120 (and potentially other daughter centriolar proteins)
in renal cystogenesis of patients with JATD.
Funding: NIDDK Support

TH-OR045

Defective Mitochondrial Structure and Function Might Explain the
Metabolic Derangement in Polycystic Kidney Disease Laura Cassina,
Marco Chiaravalli, Christine Podrini, Isaline Rowe, Gianfranco Distefano,
Alessandra Boletta. San Raffaele Scientific Institute, Milan, Italy. Group/
Team: Molecular basis of Polycystic Kidney Disease Unit.

Background: Autosomal Dominant Polycystic Kidney Disease (ADPKD) is a
common genetic disorder characterized by bilateral renal cyst formation. By metabolomic
profiling, we showed that Pkdl mutations result in enhanced glycolysis in cells and
murine models of PKD. Moreover, inhibition of mitochondrial ATP synthase only mildly
decreased ATP content in Pkd1™- cells, indicating a weak mitochondrial contribution to
total ATP production (Rowe et al, Nat Med 2013). Interestingly a recent study implicated
a role for the Polycystins in mitochondrial function (Padovano et al, Mol Cell Biol 2017).
We are investigating the role of mitochondria in the metabolic alterations in PKD.

Methods: Mitochondrial size, shape, and structural organization were analyzed by
transmission electron microscopy (TEM). Mitochondrial oxygen consumption rate (OCR)
was measured using Seahorse XFe96 Analyzer, and mitochondrial network morphology
by live imaging of mitochondria-targeted EYFP.

Results: TEM images of the cystic epithelia showed evidence of grossly altered
mitochondrial structure in kidneys of Pkd1%¥~:Ksp-Cre mice at P4, as compared to
control littermates. We have also observed mitochondria with altered cristae and
decreased matrix electron density scattered among apparently normal mitochondria.
Morphometric analysis of TEM images from Pkd1%¥-:Ksp-Cre indicated decreased
mitochondrial area and length. Time course analysis of mitochondrial shaping-proteins by
western blot showed that the structural alterations seem to precede the biochemical ones.
In parallel, we are assessing mitochondrial morphology in Pkd1-- MEFs and CRISPR/
Cas9-mediated Pkdl knockout IMCD cells and preliminary findings indicate that the
absence of PC-1 affects mitochondrial network morphology. In line with this, functional
analysis indicated that both basal and maximal OCRs are severely affected in cells lacking
Pkd1.

Conclusions: Our data indicate that alteration in mitochondrial structure might
explain the severe metabolic alterations in PKD models. Alternatively, the
mitochondrial structural impairment might be secondary to metabolic defects. Our
investigations along with ongoing genetic interaction studies will clarify whether
mitochondria are players or modifiers in the pathophysiology of ADPKD.

TH-OR046

The Long Noncoding RNA Hoxb3os Is Dysregulated in Autosomal
Dominant  Polycystic Kidney Disease and Regulates mTOR
Signaling Karam S. Aboudehen,® Mohammed S. Kanchwala,® Shayan A.
Farahani,! Sophia M. Vrba! Siu Chiu Chan,' Svetlana Avdulov,! Alan
Mickelson, Vishal Patel,? Chao Xing,? Peter Igarashi.! *University of
Minnesota, Minneapolis, MN; 2University of Texas Southwestern Medical
Center, Dallas, TX; *UT Southwestern Medical Center, Dallas, TX.

Background: Polycystic kidney disease (PKD) is a debilitating disease that is
characterized by the accumulation of numerous fluid-filled cysts in the kidney.
Autosomal dominant polycystic kidney disease (ADPKD), is primarily caused by
mutations in two genes, PKD1 and PKD2. The pathophysiology of PKD is
incompletely understood, and no FDA-approved treatment currently exists. Long
noncoding RNAs (IncRNAs) are single-stranded RNA molecules that are >200
nucleotides in length, lack a long open-reading-frame, and have recently emerged as
epigenetic regulators of development and disease; however, their involvement in PKD
has not been explored previously.

Methods:

Results: Here, we performed deep RNA sequencing to identify IncRNAs that are
deregulated in two orthologous mouse models of ADPKD (kidney-specific Pkd1 and
Pkd2 mutant mice). We identified a kidney-specific and highly conserved IncRNA, called
Hoxb3o0s, that was down-regulated in cystic kidneys from Pkdl and Pkd2 mutant mice
as well as in a Pkd2 mutant renal cell line. Its human ortholog HOXB3-AS was down-
regulated in kidneys from PKD patients. Hoxb30s was normally highly expressed in renal
tubules in adult wild-type mice, whereas its expression was lost in the cyst epithelium of
mutant mice. To investigate the function of Hoxb3os, we performed RNA-seq analysis
on Hoxb3os knockdown mIMCD3 cells. Knockdown of Hoxb3os resulted in >2-fold
dysregulation of 77 genes, 40 of which were similarly dysregulated in PKD mouse models.
Pathway analysis suggested that Hoxb30s activated mTOR signaling, a pathway that has
been implicated in PKD. Consistent with this result, ablation of Hoxb30s in mIMCD3
cells with CRISPR/Cas9 resulted in hyperactivation of mTOR signaling, as evidenced
by enhanced phosphorylation of mTOR and ribosomal protein S6. Compared to wild-
type cells, Hoxb3os knockout cells had increased rates of cell proliferation. Conversely,
overexpression of Hoxb3os in wild-type mIMCD3 cells decreased phosphorylation of
mTOR and S6. Collectively, these findings identify Hoxb30s as a novel IncRNA that is
dysregulated in human and mouse PKD.

Conclusions: Down-regulation of Hoxb3os may underlie transcriptional
abnormalities and hyperactivation of mTOR signaling in PKD.

Funding: NIDDK Support
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TH-ORO047

A Ketogenic Diet Slows Disease Progression in a Rat Model of Polycystic
Kidney Disease Jacob A. Torres, Caroline M. Broderick, Samantha Kruger,
Margaret F. Schimmel, Thomas Weimbs. University of California, Santa
Barbara, Goleta, CA.

Background: Autosomal Dominant Polycystic Kidney Disease (ADPKD) is a slowly
progressing, life-threatening disease wherein normal healthy kidney tissue is replaced
with fluid-filled cysts, decreasing renal function and leading to eventual renal failure.
Cyst-lining cells have been shown to exhibit a metabolic shift towards aerobic glycolysis
which may be exploited as a therapeutic approach. We have recently demonstrated that a
reduction of food intake leads to a decrease in disease progression in a mouse model of
ADPKD but the exact mechanism remained to be elucidated.

Methods: Here we show that the reduced food intake regimen leads to a partial state
of ketosis and increased levels of beta-hydroxybutyrate (BHB). To test whether ketosis,
rather than caloric reduction per se, leads to inhibition of renal cyst growth we treated the
Han:SPRD rat model of PKD with a ketogenic diet regimen fed ad libitum.

Results: The high-fat, ketogenic diet leads to strong ketosis, elevation of BHB
and concomitant reduction in blood glucose levels. Remarkably, Han:SPRD rats on the
ketogenic diet exhibit strongly reduced disease progression with marked reduction in
their cystic phenotype including significant reductions in kidney/body weight ratio, cystic
index, proliferation and fibrosis.

Conclusions: These results suggest that cyst-lining cells may be dependent on
glucose as their main energy source and are unable to switch to the use of ketone bodies
and fatty acids under conditions of ketosis. These findings raise the exciting possibility
that ketogenic diets may be a viable therapy for ADPKD.

Funding: Private Foundation Support

TH-OR048

Canonical Wnt Inhibitors Ameliorate Cystogenesis in a Mouse
Orthologue of Human ADPKD Ao Li, Yuchen Xu, Song Fan, Jialin Meng,
Xufeng Shen, Dongyue Ma, Li Zhang, Xiansheng Zhang, Guanging Wu,
Chaozhao Liang. Anhui Province PKD Center, Institute/Department of
Urology, The First Affiliated Hospital of Anhui Medical University, Hefei,
China.

Background: ADPKD is a heterogeneous disease which is caused by mutations in
the PKD1 or PKD2 genes. Our previous study indicated that lack of Pkd2 causes elevated
f-catenin signaling in mouse tissues and cells (Kim et al. JASN 2009;20:2556). However,
it remains unclear if -catenin signaling plays a role in PKD phenotypes and if Wnt
inhibitor halts the cyst formation in the disease models.

Methods: In this study, we crossed a newly generated standardized ADPKD mouse
model for Pkd2 (Vil-Cre;Pkd2") (Li et al J. Cell Mol. Med. 2017) with Ctnnb1*- mice to
generate the mouse model that haploinsufficiency of Ctnnb1 (Vil-Cre;Pkd2®®;Ctnnb1*).
In addition, we also explored the effects of canonical Wnt signaling inhibitors (XAV939
and LGK974) on amelioration of disease phenotypes. XAV939-treated group and its
solvent DMSO control group (n=5/group) were intraperitoneally treated by 50 mg/kg/d
and the same amount of DMSO from postnatal days 10 (P10) to 60 (P60); while LGK974-
treated group and its solvent control group were intragastrically treated by 3mg/kg/d from
postnatal days 30 (P30) to 90 (P90). The XAV939 and LGK974 treated animals were
sacrificed at P65 and P95, respectively.

Results: Vil-Cre;Pkd2™® mice with Ctnnb1l* allele and the mice treated with
XAV939 or LGK974 exhibit significantly prolonged lifespan, decreased cyst index,
kidney/body ratio and improved renal function (BUN and Cr). All treated mice also
showed significantly decreased proliferation, but no change for apoptosis, in renal cyst-
lining epithelial cells. Canonical Wnt signaling targeted genes, including Axin2, Ccndl
and c-Myc, were also significantly downregulated in the treated ADPKD mouse kidney.

Conclusions: Our study provides clear evidence for the importance of p-catenin
signaling in Pkd2-associated ADPKD phenotypes and develops new Wnt inhibitors
XAV939 and LGK974, which affects at different targets of Wnt signaling, as a potential
therapeutic modality for ADPKD that currently lacks effective therapy.

Funding: Government Support - Non-U.S.

TH-ORO049

A Novel Strategy to lIdentify an Effective Treatment for Juvenile
Nephronophthisis Hugo Garcia,® Flora Silbermann,! Esther Porée,’
Clementine Mahaut,> Berangere M. Deleglise,> Pamela C. Rodriguez,?
Soraya Sin-Monnot,2 Luis Briseno-Roa,? Jean-Philippe M. Annereau,?
Corinne Antignac,® Remi Salomon,** Marion H. Delous,' Sophie Saunier.!
‘Imagine Inst, INSERM UMR1163, Paris, France; *Alexion R&D France,
Paris, France; ®*Pediatric Nephrology, Necker Hospital, Paris, France.

Background: Nephronophthisis (NPH) is an autosomal recessive tubulointerstitial
nephropathy and the most common cause of hereditary end-stage renal disease in children
and young adults. No specific treatment is currently available. Almost all the 21 identified
NPHP genes encode proteins localized in the primary cilium.

Methods: We designed an in vitro high-throughput drug-screen strategy based on
the Prestwick Chemical Library that includes more than 1120 compounds (mostly FDA-
approved). We first evaluated migration and ciliogenesis in mammalian renal epithelial
cells invalidated for either Nphpl or Nphp4, the two main genes involved in juvenile
NPH, and identified 78 modulating drugs in these models. Then we selected 30 molecules
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based on pharmacodynamics and assessed their effect on ciliogenesis of immortalized
renal tubular cells derived from urine samples of NPHP1-deleted patients (URECS).

Results: We validated the positive effects of one compound (ARDFO006) that
increases the percentage of ciliated cell from and normalizes cilia length distribution.
A similar rescue was observed when using specific agonists and antagonists targeting
ARDF006 receptors. These G protein—coupled receptors partially localize at primary
cilia. We could confirm in vivo effects of ARDF006 and a structural analog by using
the nphp4-ATG morphant zebrafish model, which present a classical ciliopathy-related
phenotype: body curvature and pronephric cysts. By using semi-automated imaging and
analysis tools, we observed that ARDF006 treatment of morphant embryos does not have
a significative impact on body curvature; however, it leads to a 27% relative reduction of
pronephric cysts formation and an increase of ciliated cells percentage and cilia length in
the distal part of the pronephros.

Conclusions: URECs and zebrafish represent useful and fast models to recapitulate
patients’ ciliogenesis defects and implement a pharmacologic approach for genetic
deletion-related disease such as NPH.

Funding: Commercial Support - Alexion Pharmaceuticals, Private Foundation
Support, Government Support - Non-U.S.

TH-OR050

Fenofibrate, a PPARA Agonist, Enhances Mitochondrial Metabolism
and Slows Kidney and Liver Cyst Progression in a 6 Month Pre-Clinical
Trial Ronak Lakhia, Matanel Yheskel, Andrea N. Flaten, Ezekiel Quittner-
Strom, Vishal Patel. University of Texas Southwestern Medical Center, Dallas,
TX.

Background: Impaired fatty acid oxidation (FAO) and oxidative phosphorylation
(OXPHOS) are thought to underlie ADPKD progression. Peroxisome proliferator
activated receptor alpha (PPARA) is a key regulator of FAO and OXPHOS. PPARA is
downregulated in mouse and human ADPKD kidney cysts. We recently showed that
deletion of Ppara aggravates cyst formation in an ADPKD model. The goal of this study
was to determine if augmentation of FAO using the PPARA agonist fenofibrate can slow
cyst growth.

Methods: Q-PCR, Western blot, and immunofluorescence staining confirmed
downregulation of Ppara and its FAO-related target genes in 200-day-old Pkd1R¢R¢ mice.
Sixteen 50-day-old Pkd1RR¢ mice were randomized to receive either standard chow
diet or standard chow diet supplemented with fenofibrate. All mice underwent MRI
to determine total kidney volume and total cyst volume at 180 days of age and were
subsequently sacrificed at 200 days of age for molecular and histological analysis. An
additional cohort of mice underwent in-vivo FAO assessment by *H-triolein assay.

Results: Fenofibrate treatment upregulated PPARA and enhanced FAO and OXPHOS
in the kidneys of Pkd1RR¢ mice as evidenced by upregulation of FAO/OXPHOS genes,
improved mitochondrial biogenesis, and increased oxidation of *H-triolein. MRI-assessed
total kidney volume and total cyst volume was reduced by 30% and 60%, respectively, in
fenofibrate-treated Pkd1R%R¢ mice compared to Pkd1R¢/*¢ mice on control diet. Moreover,
kidney-weight-to-body-weight ratio, cyst index and serum creatinine were also reduced in
the fenofibrate-treated Pkd1RR¢ mice. Fenofibrate treatment was associated with reduced
kidney cyst proliferation and M2-like macrophages infiltration in Pkd1RR¢ mice treated
with fenofibrate compared to Pkd1?¢R¢ mice on control diet. Fenofibrate treatment also
reduced liver cyst burden, cyst proliferation, and liver inflammation and fibrosis.

Conclusions: Fenofibrate augments Ppara expression, improves FAO, and slows
kidney and liver cyst growth, in Pkd1R%RS mice. Our studies suggest that normalizing
Ppara activity may be a useful therapeutic strategy for ADPKD.

Funding: NIDDK Support

TH-OR051

The Use of Four or More Drugs for Intensive Control of Blood

Pressure Is Associated with Detrimental Renal Effects in the
SPRINT Indranil Dasgupta,*? Linsay Mccallum,® Alan G. Jardine*

Sandosh Padmanabhan.* ‘Renal Medicine, Heartlands Hospital, Birmingham,
United Kingdom; 2University of Birmingham, Birmingham, United Kingdom;
SUniveristy of Glasgow, Glasgow, United Kingdom; “University of Glasgow,
Glasgow, United Kingdom.

Background: In the SPRINT trial, A Randomized Trial of Intensive versus Standard
Blood-Pressure Control, achievement of target SBP in the intensive arm required a higher
number of drugs. Intensive treatment was associated with lower CV events and death but
an increased incidence of adverse events. In this analysis we assessed the relationship
between number of antihypertensive drugs classes used to achieve blood pressure target
and renal adverse events.

Methods: Number of drug classes prescribed at randomisation and at 1,2,3,6,9,12
months were used to identify distinct trajectory groups in the standard and intensive arm
using Latent Class Mixed Modelling, in 8,449 participants. Cox-PH models, adjusted
for age, sex, SBP (AUC 0-12 months), prevalent CVD, prevalent CKD and number of
drug classes at randomisation, were used to assess the association between drug class
trajectories and renal adverse events.

Results: The 6 groups based on the trajectories of drug classes prescribed over the
first year are shown in the panel A with corresponding SBP by drug class groups in panel
B. Cox-PH model (reference category: Int-4, SBP <125 on 2.5 drug classes) showed that,
in those without CKD at baseline, in Int-5 (125 on 4 drug classes) there was a higher risk
of 30% reduction in eGFR (HR 4.25 [2.57-7.02]; p <0.0005) whilst those in Std-1 (SBP
133 on 1.5 drugs) had a lower risk (HR 0.17[0.10-0.29]; p <0.0005) (panel C. Those
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in Int-5 had a higher risk of hyperkalaemia (HR 1.64 [1.03-2.61]; p 0.036) with trend
towards higher risk of AKI (HR 1.42 [0.95-2.12]; p 0.09).

Conclusions: Within the intensive arm of the SPRINT, treatment with =4
antihypertensive drug classes was associated with adverse renal events, independent of
BP achieved in the first year.

Trajectories of number of antihypertensive drug classes used and GFR decline

TH-ORO052

Dietary Sodium Restriction versus Diuretics for Salt-Sensitive
Hypertension in CKD Dominique M. Bovee, Alexander H. Danser,
Robert Zietse, Ewout J. Hoorn. Erasmus Medical Center, Rotterdam,
Netherlands.

Background: Fluid overload and salt-sensitive hypertension are hallmarks of
advanced chronic kidney disease (CKD) and associated with worse outcomes. Dietary
sodium (Na*) restriction is an accepted intervention, but longterm adherence remains a
challenge. Distal diuretics could provide an alternative approach but they are considered
less effective in advanced CKD because of reduced tubular secretion. Here, we compared
both approaches head-to-head.

Methods: Twenty-two patients with CKD stage 3 or 4 and hypertension were
included in this single-center, open-label, randomized cross-over trial (baseline eGFR
38 + 13 ml/min/1.73 m2). Renin-angiotensin inhibitors and diuretics were discontinued
(2 weeks prior to interventions and during study period). Subsequently, we compared
dietary Na* restriction (60 mmol/day) versus amiloride/hydrochlorothiazide (5/50 mg
once daily). Both interventions lasted for two weeks and were separated by a 2-week
wash-out period. The primary endpoint was 24h systolic blood pressure (SBP).

Results: Urinary Na* excretion was successfully lowered with dietary Na* restriction
(156 = 66 to 60 = 26 mmol/day, p<0.001), and remained similar with diuretics (147 = 46
to 135 = 39 mmol/day, p=0.3). Dietary Na* restriction lowered 24-hour SBP moderately
(134 £ 13 t0 131 + 14 mmHg, p=0.08), whereas diuretics had a strong effect (137 + 12 to
124 = 13 mmHg, p<0.01 both for within intervention and between interventions). Both
maneuvers significantly lowered indices of fluid overload, including body weight (-1.4 =
1.1 kg with dietary Na* restriction and -1.8 + 1.5 kg with diuretics), NT-pro-BNP (median
-13 and -5 pmol/L), and overhydration as assessed by bioimpedance (-0.5 = 0.6 and -1.4
+ 0.7 L). Finally, both interventions lowered eGFR (-3 + 4 and -5 + 4 ml/min/1.73 m2,
p<0.05 for both) and showed a trend towards albuminuria reduction (median -25 mg/day
for both interventions).

Conclusions: Distal diuretics but not dietary Na* restriction effectively lowers blood
pressure in CKD 3 or 4 in the absence of renin-angiotensin inhibitors. Both interventions
are equally effective in lowering indices of fluid overload, including body weight, NT-
pro-BNP, and overhydration. These beneficial effects may outweigh the (hemodynamic)
reduction in eGFR.

TH-ORO053

Bilateral Renal Cryo-Denervation Decreases Blood Pressure and Improves
Insulin Sensitivity in Fructose-Fed Sprague Dawley Rats Tyler Soncrant,*
William H. Beierwaltes,! Haiping Chen,! Min Wu,* Noreen F. Rossi.? *Wayne
State University, Detroit, MI; 2John D. Dingell VAMC, Detroit, MI.

Background: Consumption of foods with fructose content is highly prevalent in
modern diets with the average western intake at 17% of total calories. In combination
with high salt intake, an elevated fructose diet leads to increased blood pressure and renal
sympathetic nerve activity even prior to development of frank metabolic syndrome. Renal
denervation reportedly improves glycemic control. We tested the hypothesis that bilateral
cryo-denervation of the renal nerves will decrease mean arterial pressure (MAP) and
improve insulin sensitivity in prediabetic fructose-fed rats on high salt diet.

Methods: Male Sprague Dawley rats were equipped with radiotransmitters to
measure hemodynamics. They were given 20% fructose in their drinking water and 0.4%
NaCl diet. After 7 days, they were either kept on 0.4% (LS) or switched to 4% NaCl
(HS) diet for an additional 10-12 days. Control rats (C) were given plain water and 0.4%
NaCl diet throughout. Rats were then subjected either to sham denervation (shamDNX)
or bilateral denervation by alternately freezing (-150°C) and thawing the nerve 3 times
(cryoDNX).

Results: One week later, MAP was unchanged in C or fructose-fed LS rats but had
risen significantly in the fructose-fed HS rats from 110 = 1 to 117+ 2 mmHg; P< 0.05).
Norepinephrine content decreased by 85% in cryoDNX vs shamDNX kidneys (P < 0.01).
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MAP did not change in shamDNX but returned to pre-diet levels cryoDNX fructose-fed
HS rats (P < 0.05). Blood glucose (BG) was 100 = 9 mg/dL in C rats vs 131 + 8 mg/dL in
conscious fructose-fed rats (P < 0.02). Glucose:insulin ratio in shamDNX rats was lower
(47 = 8) than in cryoDNX rats (105 +18; P < 0.05) regardless of sodium intake, consistent
with improved insulin sensitivity in the cryoDNX rats.

Conclusions: We conclude that bilateral renal denervation normalizes MAP in
prediabetic fructose-fed rats on high salt diet and also improves insulin sensitivity in
fructose-fed rats regardless of sodium intake. Further studies are needed to identify
whether afferent inputs from or efferent sympathetic inputs to the kidney are involved.
Thus, the renal nerves likely play important role in glucose disposal.

Funding: Veterans Affairs Support
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In Two-Kidney One-Clip Hypertensive Sheep Cardiac and
Contralateral Renal Sympathetic Nerve Activity Are Differentially
Controlled Tycho R. Tromp,** Jaap A. Joles,> Rohit Ramchandra.® *The
University of Aucklad, Auckland, New Zealand; 2University Medical Center
Utrecht, Utrecht, Netherlands.

Background: Hypertension is often initiated and maintained by elevated sympathetic
tone. We investigated changes in directly recorded sympathetic nerve activity (SNA) to
the heart and nonclipped kidney in two-kidney one-clip (2K-1C) hypertensive sheep.

Methods: Adult ewes either underwent unilateral renal artery clipping (n=12) or
sham surgery (n=15). Two weeks later, the carotid artery was cannulated and electrodes
were placed in the (nonclipped) renal and/or cardiac nerve. Blood pressure (BP), heart
rate (HR) and baseline and baroreflex control of SNA were recorded in the conscious
sheep one week later.

Results: Unilateral renal artery clipping induced hypertension (systolic blood
pressure 130+3 vs 111+4 mmHg in shams, p<0.001) after 21+5 days, and shifted the
heart rate baroreflex curve rightwards (BP,, 12013 vs 10416 mmHg, p<0.01). HR was
unchanged. The renal SNA (RSNA) baroreflex curve was also shifted rightwards (BP,
93+3 vs 78+2, p<0.01) and showed increased gain (p<0.05). In the hypertensive group,
cardiac SNA (CSNA) burst incidence (bursts/100 beats) was increased (39+14 vs 25+9 in
normotensives, p<0.05), whereas RSNA burst incidence was decreased (69+20 vs 93+8
in normotensives, p<0.01).

Conclusions: In this ovine model of 2K-1C renovascular hypertension we show that
cardiac and contraleteral renal sympathetic nerve activity were differentially controlled
three weeks after clipping: baseline CSNA was increased whilst RNSA to the nonclipped
kidney was decreased. We speculate that the observed contralateral RSNA decrease is a
homeostatic response to increased blood pressure and the sodium avid state of the clipped
kidney.

Funding: Private Foundation Support, Government Support - Non-U.S.

Differential control of contralateral renal and cardiac sympathetic nerve activity (SNA).
Baseline contralateral renal SNA was decreased whereas cardiac SNA was increased
(A). Baroreflex control of contralateral renal (B) and cardiac SNA (C) was differentially
regulated.

TH-ORO055

Sodium-Sensitive Blood Pressure Response in Type 1 Diabetes Is
Accompanied by Impeded Skin Lymphangiogenesis Eliane F. Wenstedt,
Nienke M. Rorije, Rik H. Olde Engberink, Bert-jan Van den born, Jan Aten,
Liffert Vogt. Academic Medical Center, Amsterdam, Netherlands.

Background: Studies showed that sodium can be non-osmotically stored within
the skin. In response to high sodium diet (HSD), skin sodium content increases and
macrophages are attracted, inducing lymphangiogenesis. Disruption of this system has
been shown to lead to sodium-sensitive hypertension. This study investigates the effects
of HSD on skin lymphatic and blood capillaries as well as blood pressure (BP) in type 1
diabetic patients (DM1).

Methods: We performed a randomized crossover study in males with DMI and
healthy controls. All subjects pursued an 8-day low sodium diet (LSD: <50 mmol Na*/
day) and HSD (>200 mmol Na*/day). Diet order was randomized and time in-between
diets was 1-2 weeks. After each diet, BP measurements and skin biopsies were obtained.
Macrophages (CD68), vascular endothelium (CD31) and lymphatic endothelium (D2-40)
were identified through immunohistochemistry.

Results: This study included 8 patients with DM1 and 12 controls who were similar
regarding age, BMI and eGFR. In DM1 patients, mean arterial pressure was higher after
HSD as compared to LSD (mean (SE) 85(2) vs. 80(1) mmHg, p=0.03) whereas in controls
no differences were observed (78(1) vs. 78(2) mmHg, p=0.66). HSD increased lymphatic
cross sectional surface area in controls (p=0.01) but not in DMI patients (fig 1a). Less
CD68* macrophages were present in DM patients compared to controls (p<0.001) (fig
1b). In both groups, there was a strong association between lymphatic capillary density
and macrophage density (DM1 r=0.57 p=0.02; controls r=0.71 p=0.02).
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Conclusions: The sodium-sensitive BP increase in DM1 patients is accompanied
by impeded skin lymphangiogenesis and reduced skin macrophage content.
Lymphangiogenesis may help to prevent sodium-sensitive hypertension.

TH-ORO056

Renal Medullary Interstitial Cell COX-2 Protects against Salt-Sensitive
Hypertension and Papillary Necrosis Ming-Zhi Zhang,? Aolei Niu,?
Yingiu Wang,? Suwan Wang,? Chuan-Ming Hao,** Raymond C. Harris.?
'Huashan Hosp., Shanghai, China; 2Vanderbilt University Medical Center,
Nashville, TN.

Background: Cycloxygenase 2 (COX-2)-derived prostaglandins regulate renal
hemodynamics and salt and water homeostasis. COX-2 is highly expressed in renal
medullary interstitial cell (RMICs). COX-2 inhibition causes blood pressure elevation
and papillary necrosis and COX-2 sustains RMIC survival in response to hypertonicity in
vitro. However, the role or RMIC COX-2 in vivo in response to stimuli has not yet been
definitively studied. We investigated the effect of COX-2 deletion in RMICs on blood
pressure and papillary integrity in response to high salt intake.

Methods: We used inducible COX-2 deletion in RMICs in adult mice to avoid any
potential developmental abnormalities of the inner medulla/papilla. Male COX-2" (WT)
and Tenascin-C-CreER2;COX-2"" (RMIC COX-2-/-) mice were fed a high salt diet, and
blood pressure was monitored with tail cuff plethysmography. Mice were sacrificed at 2,
4,9 weeks. For acute salt loading, mice were IP injected with isotonic saline equivalent to
10% of body weight, placed in metabolic cages, and 4-h urine was collected.

Results: Tamoxifen efficiently induced COX-2 deletion in inner medulla/papilla
of the Tenascin-C-CreER2; COX-2" mice. Blood pressure was similar between RMIC
COX-2-/- mice and WT mice on a normal salt diet. Although blood pressure was not
altered in WT mice on a high salt diet, it increased gradually in RMIC COX-2-/- mice,
peaked at 4-5 weeks (131 =5 vs, 121 + 4 mmHg, P < 0.05, n = 7), and then progressively
decreased to levels significantly lower than corresponding WT. After return to a normal
salt diet for 3 weeks, RMIC COX-2-/- mice still had lower blood pressure (101 + 4 vs.
116 = 3 mmHg, P < 0.05, n = 4) and a urine concentrating defect (2535 + 97 vs. 3080 =
120 mOsm/kg H,0 of WT, P < 0.01, n = 6), in association with striking loss of papillae.
Increased apoptotic cells in papillae of high salt treated RMIC COX-2-/- mice were seen
2 weeks after high salt intake. In addition, RMIC COX-2-/- mice had impaired pressure
natriuresis one week after high salt diet (% of sodium excretion: 69.6 = 8.9 vs. 98.4 = 4.7
of WT, P <0.05, n=4).

Conclusions: These studies indicate that RMIC COX-2 plays an important role in salt
and water homeostasis and provides cytoprotection for papillary structures in response to
chronic high salt intake.

Funding: NIDDK Support

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author.

15



J Am Soc Nephrol 28: 2017

TH-OR057

Loss of Salt Sensing Kinase, SGK1, in T Cells Abrogates Memory Cell
Formation, Hypertension, and End-Organ Damage Hana A. Itani,
Arvind K. Pandey, David G. Harrison. Clinical Pharmacology, Vanderbilt
University Medical Center, Nashville, TN.

Background: Accumulating evidence indicates that NaCl can be concentrated in
tissues with high salt-intake, age and in the setting of hypertension. Elevated NaCl has
been shown to promote T,17 cell formation in an SGK1-dependent fashion. We have
previously shown that Memory T cells play a major role in the genesis of hypertension.
These long-lived cells remain responsive to repeated hypertensive stimuli, such as salt
feeding, and can be mobilized to enter the kidney where they release cytokines that
promote renal dysfunction. To examine mechanisms by which T cells sense salt and
contribute to salt-sensitivity, we tested the hypothesis that SGK1 in T cells is necessary
for formation of memory T cells and their activation in salt-sensitive hypertension.

Methods: To study the role of SKG1 in hypertension, we produced mice with T cell
specific deletion of SGK 1, SGK 1% x tg“P*r mice and used SGK1"" mice as controls. To
impose repeated episodes of hypertension, we treated these mice with L-NAME (0.5mg/
ml) in drinking water for two weeks, allowed a two-week normotensive interval and a
then fed high salt (4% NaCl) for three weeks.

Results: L-NAME followed by high salt increased memory T cells in the kidney, aorta
and bone marrow of SGK 1" control mice but not in SGK1"" x tg®P*r mice, as identified
by the surface marker CD44". To assess markers of renal injury, we measured albumin in
24-hour urine samples collected at the end of the L-NAME/high salt. L-NAME/high salt
caused striking albuminuria in SGK1"" mice and was absent in SGK 1" x tg®*r mice.
In additional studies, we found that loss of SGK1 in T cells abrogates renal and vascular
inflammation and protects against hypertensive renal and vascular injury in the L-NAME/
high salt model.

Conclusions: Thus, our data provide a potential mechanism by which SGK1 in
T cells promotes their development of salt sensitivity and their mediation of renal and
vascular dysfunction in hypertension.

TH-OR058

Angiotensin Il Type 2 Receptor Contributes to Hypertension in Elastin
Insufficiency Carmen M. Halabi. Washington University School of Medicine,
Saint Louis, MO.

Background: Hypertension and vascular stiffness are major consequences of elastin
insufficiency, as seen in patients with Williams syndrome and animals models of elastin
insufficiency. Altered reactivity of resistance vessels was recently proposed to contribute
to hypertension in elastin insufficiency. Specifically, mesenteric arteries of elastin
insufficient mice were shown to be hypercontractile to angiotensin II (Angll) ex vivo.
Interestingly, this hypercontractile response to Angll was partially mediated by AnglI type
2 receptors (AT2R) as blockade of AT2R by PD123319 abrogated the hypercontractile
response to Angll. The purpose of this study was to determine whether AT2R contributes
to the hypertension seen with elastin insufficiency in vivo.

Methods: Elastin haploinsufficient (EIn™) mice were bred to AT2R knock-out
(Agtr2<©) mice. Arterial blood pressure measurement and large artery compliance
studies were performed on three month-old male littermate progeny with the following
genotypes (Agtr2WT/EInVT; Agtr2K/Eln™T; Agtr2VT/EIn; and Agtr2<°/Eiln"). Structural
examination of ascending aorta and mesenteric arteries was done via Alexa-633 hydrazide
staining and transmission electron microscopy, respectively.

Results: As expected, compared to wild type (WT) mice, loss of AT2R had no effect
on blood pressure or large vessel compliance in the presence of WT elastin (Agtr2<¢/
EInT), while elastin insufficiency resulted in elevated systolic blood pressure, pulse
pressure, and reduced large vessel compliance in the presence of AT2R (Agtr2VT/Ein"™).
Loss of AT2R in elastin insufficient mice (Agtr2K/Eln"™) resulted in significant reduction
of systolic and diastolic blood pressures, but no change in pulse pressure or large artery
compliance. There were no structural changes in either the ascending aortae or mesenteric
arteries of Agtr2<°/Ein"t compared to Agtr2VT/Ein".

Conclusions: These results provide in vivo evidence for a role of AT2R in mediating
elastin insufficiency-associated hypertension. Furthermore, these data suggest distinct
mechanisms for the development of hypertension and vascular stiffness in elastin
insufficiency, as loss of AT2R reduced blood pressure, but had no effect on large artery
stiffness in this mouse model. Studies are underway to determine the effect of AT2R loss
on resistance artery reactivity.

Funding: Other NIH Support - Child Health Research Career Development Award
(K12)
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Interference with COP9 Signalosome Mimics FHHt Effects on WNK/
NCC Signaling Ryan J. Cornelius, Chao-Ling Yang, David H. Ellison.
Oregon Health and Science University, Portland, OR.

Background: The Familial Hyperkalemic Hypertension (FHHt) cullin 3 (CUL3)
mutant is unable to degrade WNK kinases normally, activating the thiazide-sensitive
NaCl cotransporter (NCC). Previous work showed that the CUL3 mutant does not bind to
the COP9 signalosome (CSN), a deneddylase involved in regulating cullin-RING ligases.
We sought to determine whether this impaired binding was the cause of the increased
WNK protein abundance in FHHt by inhibiting the CSN in vivo.

Hypertension: Off the Cuff - Treatment and Mechanisms of

Oral Abstract/Thursday

Methods: The Pax8 mouse system was used to generate mice in which the
catalytically active CSN subunit, JAB1, was deleted only along the nephron, after full
development (KS-JAB17).

Results: JABI protein abundance was 62% lower in KS-JAB1” kidney vs WT.
Western blot analysis demonstrated that loss of JAB1 caused enhanced neddylation of
CUL3. Moreover, total CUL3 expression was reduced by 37%, indicating decreased
CULS3 stability, as reported by other groups for the FHHt CUL3 mutant. As expected,
KLHL3 protein abundance was lower and total WNK1 and WNK4 protein abundance
were higher. Phosphorylated WNK4 levels and the ratio of pNCC to total NCC were
also higher, but, surprisingly, total NCC protein abundance was dramatically reduced.
Consistent with the low total NCC, KS-JAB1” mice did not develop an FHHt phenotype.
KS-JAB1" mice were hypokalemic ([K*]: 3.20 = 0.07 vs 3.55 = 0.06 mM, P < 0.01),
hyperchloremic ([CI]: 117.5 = 1.7 vs 112.7 = 1.3 mM; P < 0.05), and acidemic ([TCO]:
11.83 = 0.87 vs 18.00 = 0.57 mM, P < 0.001). Urine output was approximately twice as
high in KS-JAB1" (9.4 = 1.6 vs 4.7 = 0.50 ml/day, P < 0.05) and there was Na* and K*
wasting (Na* clearance: 0.135 = 0.013 vs 0.088 + 0.006 ml/day/g, P < 0.01; K* clearance:
4.90 = 0.40 vs 3.68 + 0.28 ml/day/g, P < 0.05). As we reported with CUL3 deletion,
chronic JABI deletion also led to kidney tubule damage, as determined by H&E staining.

Conclusions: CUL3 in KS-JAB1” mice was highly neddylated, with increased
WNK protein abundance, consistent with impaired degradation; Na* and K* wasting was
observed, however, due to decreased levels of total NCC. In conclusion, KS-JAB1” mice
mimic many, but not all, aspects of the FHHt phenotype.

Funding: NIDDK Support
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Pannexin 1 Channels in Renin Expressing Cells Regulate RAAS and
Blood Pressure Leon Delalio,>* Ester Masati,* Thu H. Le,* Paula Q. Barrett,?
Roberto Ariel Gomez,? Brant Isakson.>* 2Child Health Research Center,
University of Virginia, Charlottesville, VA; *University of Virginia School of
Medicine, Charlottesville, VA; *Robert M. Berne Cardiovascular Research
Center, University of Virginia, Charlottesville, VA; *Molecular Physiology and
Biological Physics, University of Virginia, Charlottesville, VA.

Background: The homeostatic regulation of blood pressure (BP) by renin lineage-cell
differentiation in the renal vasculature and the adrenal zona glomerulosa (ZG) is crucial
for controlling renin expression and aldosterone synthesis. In the renal vasculature, renin
lineage cells respond to changes in blood pressure by differentiating and re-expressing
a fetal renin gene program, termed recruitment. In the adrenal cortex, ZG cells of the
renin lineage centripetally turnover, differentiating from an aldosterone synthetic program
to a glucocorticoid synthetic one, thus maintaining steady state aldosterone production.
The cellular signals coordinating these responses is unclear, but evidence from our lab
posits a potential role for purinergic signaling mediated by Pannexin 1 channels. We
hypothesized that Pannexin 1 (Px1) channels regulate purinergic communication
and cell differentiation in the renal vasculature and adrenal ZG cells to maintain
blood pressure homeostasis.

Methods: Blood pressure radiotelemtry, hormone specific RIA and ELISA,
immunohistological staining, qPCR, and pressure myography.

Results: To test this hypothesis, we generated a novel renin cell Panx 1 knockout mouse
(Renl-Px1 KO). At baseline, mice exhibit no differences in kidney size, morphology,
or plasma renin concentration. However, KO mice have enhanced vasoconstriction
responses and a significant elevation in aldosterone levels (1737 compared to 1172 pg/
mL; p<0.5), which corresponded with aberrant ZG cell differentiation in the adrenal
cortex. By radiotelemetry, Ren1-Px1 KO mice displayed increased baseline BP (110
compared to 100 mmHg; p<0.5). Lastly, we assessed renal renin dynamics in response
to BP lowering with captopril. Renl-Px1 KO mice retain adequate capacity to secrete
renin at baseline, but fail to adequately upregulate renin expression in the juxtaglomerular
afferent arteriole, determined by quantitative immunostaining, after BP lowering.

Conclusions: We conclude that loss of Panx1l from renin lineage cells causes
activation of RAAS primarily by influencing differentiation responses in ZG cells, despite
changes in renal renin dynamics. Thus, Pannxin 1 channels may regulate complex adrenal
cell differentiation events important for long term BP control.

Funding: Other NIH Support - 1PO1HL120840-01A1
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Single-Cell Transcriptome Profiling of Glomeruli from Healthy and
Nephritic Mice Jun-Jae Chung,® Jasmine Chen,? Leonard Goldstein,?
Zora Modrusan,? Andrey S. Shaw.! !Research Biology, Genentech, South San
Francisco, CA; ?Molecular Biology, Genentech, South San Francisco, CA.

Background: Disruption of glomerular homeostasis leads to filtration barrier damage
and kidney disease. Determining the gene expression profiles of cells that comprise the
glomerulus will facilitate understanding of the processes involved in kidney diseases.
Single-cell RNA-seq analysis can provide information not attainable using bulk RNA-
seq, such as cell subpopulations and heterogeneity of cellular responses to injury.

Methods: Single cell suspensions of glomerular cells were prepared via magnetic
bead isolation followed by enzymatic digestion from healthy C57BL/6J mice or mice
with anti-GBM glomerulonephritis. The individual transcriptome of thousands of cells in
the mouse glomeruli were obtained using the droplet-based 10x Genomics Chromium™
technology and Next-Generation Sequencing.

Results: Principle component analysis (PCA) of cells from healthy glomeruli clearly
distinguished the three major cell types in the glomerulus (podocytes, mesangial cells,
endothelial cells). Analysis of differentially expressed genes identified novel candidates
for mesangial cell markers. After induction of anti-GBM glomerulonephritis, we detected
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accumulation of immune cells and significant changes in the gene expression patterns
of glomerular cells. After resolution of the heterologous phase, global gene expression
pattern of podocytes largely reverted back to its original state, whereas the transcriptome
profile of mesangial cells and endothelial cells remained altered. We observed
heterogeneous expression of CCL2 in the mesangium of a CCL2-reporter mouse, which
was increased after induction of glomerulonephritis. CCL2 expression was enriched in
mesangial cells that had higher levels of immediate early genes, suggesting these cells
may act as sentinels during glomerular injury. Comparing the transcriptomes of each cell
type from healthy and nephritic glomeruli reveal candidate genes for further functional
studies.

Conclusions: Single-cell RNA-seq reveals previously undetected heterogeneity in
the injury response of glomerular cells.

TH-OR062

Human iPSC-Derived Glomeruli Facilitate Accurate Modeling of
Podocytopathy Lorna J. Hale? Sara E. Howden,?> Belinda Phipson,?
Irene Ghobrial,> Pei Xuan Er' Santhosh V Kumar?® Alicia Oshlack,?
Melissa H. Little.? *Murdoch Children’s Research Institute, Parkville, NSW,
Australia; 2Murdoch Childrens Research Institute, MELBOURNE, NSW,
Australia; *Murdoch childrens research institute, Melbourne, NSW, Australia.

Background: Numerous kidney diseases leading to proteinuria result from alterations
to the podocyte which leads to foot process effacement and loss of slit diaphragms.
Immortalised cell lines have been the gold standard in podocyte biology, however, this
model has inherent limitations. Consequently, validation of novel disease-associated
mutations is most often performed in animal models which may not replicate the human
condition. The advent of iPSC organoids now provides a new avenue for the study of
human podocyte disease ex utero.

Methods: Sieved glomeruli isolated from human iPSC kidney organoids were
characterised and compared to conditionally immortalised human podocytes by RNA-
sequencing. The capacity of organoid-derived glomeruli to recapitulated podocytopathy
through introduction of clinically relevant mutations into iPSC was assessed using
CRISPR-Cas9 technology.

Results: Organoid-derived glomeruli showed superior podocyte-specific gene
expression when compared to conditionally immortalised podocytes, with an upregulation
of 2187 genes. GO terms associated with slit diaphragm development, and glomerular
epithelial cell differentiation and development were significantly enriched. Glomeruli
isolated from homozygous MAFB mutant organoids accurately recapitulated anticipated
disease related transcriptional changes.

Conclusions: We provide the first evidence that human iPSC kidney organoids can
accurately model podocytopathy. Organoid podocytes which are allowed to form in 3D
via the patterning and segmentation seen during normal nephrogenesis are superior to
the current gold standard conditionally immortalised podocyte cell system. The capacity
to readily generate such an accurate model of the human glomerulus from iPSC will
facilitate patient-specific functional genomics to validate novel podocytopathy genes and
further interrogate the pathogenic mechanisms of existing podocytopathies in vitro.

Funding: Government Support - Non-U.S.

TH-OR063
Calcium/Calmodulin-Dependent Kinase 1\ Compromises
Podocyte  Function in  Autoimmune and  Non-Autoimmune

Kidney Diseases Kayaho Maeda,' Kotaro Otomo,® Nobuya Yoshida,
Sean D. Bickerton,* Tarek Fahmy,* Maria Tsokos,? George C. Tsokos.* 'Beth
Israel Deaconess Medical Center, Harvard Medical School, Boston, MA;
2Harvard Medical School, Boston, MA; *Keio University School of Medicine,
Tokyo, Japan; *Yale School of Medicine, New Haven, CT.

Background: Podocyte dysfunction is a common feature of renal injury in
autoimmune or non-autoimmune renal diseases and the good target of proteinuric kidney
diseases. We previously reported that calcium/calmodulin-dependent kinase IV (CaMK4)
was upregulated as a result of exposure to IgG from the patients with lupus nephritis
(LN). Since podocytes from patients and mice with lupus have increased levels of CaMK4
linked to decreased nephrin expression, we considered that targeted delivery of a CaMK4
inhibitor (KN93) to podocytes should preserve podocyte function.

Methods: We treated lupus-prone MRL.Ipr mice starting at 8 weeks age, mice
injected lipopolysaccharide (LPS) or adriamycin with anti-podocin or nephrin tagged
nanolipogels (nlg) loaded with KN93 intraperitonealy (i.p.). We also used immortalized
differentiated human podocytes to examine the actin structure and function under LPS or
lupus IgG treatment.

Results: Podocytes from lupus-prone or LPS-or adriamycin-treated mice and patients
with LN or focal segmental glomerulosclerosis (FSGS) displayed increased expression
of CaMK4. Targeted delivery of KN93 to podocytes suppressed proteinuria, immune
complex deposition and crescent formation in lupus-prone mice and proteinuria in mice
with LPS-or adriamycin-induced podocyte injury by preserving podocyte structure,
nephrin and synaptopodin expression. In animals exposed to adriamycin, podocyte-
specific delivery of KN93 prevented and reversed renal disease. Similarly, CaMK4
deficiency also protected from those podocyte injuries. Inhibition or silencing of CaMK4
protected from LPS-induced the actin cytoskeleton injury and synaptopodin degradation
in human podocytes. Activated CaMK4 interacted with 14-3-33 and disrupted the binding
of synaptopodin with 14-3-3f leading to actin cytoskeleton rearrangement of podocytes.
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Conclusions: We conclude that inhibition of CaMK4 preserves podocyte structure
and function and targeted delivery of a CaMK4 inhibitor to podocytes should have
therapeutic value in lupus nephritis and podocytopathies including FSGS.

Funding: NIDDK Support
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Ex Vivo Induced Neutrophil Extracellular Traps Are Intrinsically
Different in ANCA-Associated Vasculitis- and Systemic Lupus
Erythematosus Laura S. van Dam,* Tineke Kraaij,* Sylvia Kamerling,* Hans
Ulrich Scherer,! Charles D. Pusey,? Ton J. Rabelink,! Cees van Kooten, Yoe
Kie Onno Teng.! ‘LUMC, Leiden, Netherlands; 2lmperial College London,
London, United Kingdom.

Background: Neutrophil extracellular traps (NETs) are immunogenic, extracellular
DNA structures that harness important autoantigens to be recognized by the adaptive
immune system. NETs are thought to play a pivotal role in the pathogenesis of AAV
and SLE. However it is still unclear how and if NETs act as a common pathway in the
pathophysiology of these clinically divergent autoimmune diseases. The aim of the
present study is to characterize AAV- and SLE-induced NETs.

Methods: Healthy neutrophils were stimulated with 10% serum of AAV (n=101)
and SLE (n=59) patients to induce NETs. Ex vivo NET induction by serum and IgG-
depleted serum was measured by a novel, highly-sensitive NET quantification assay
using 3D-confocal microscopy. Qualitative characteristics of NETs were studied by
immunofluorescence to detect NET-related auto-antigens. Additionally, the morphology
and kinetics of AAV- and SLE-induced NETs were visualized by live cell imaging and
electron microscopy.

Results: Ex vivo NET induction by AAV sera was 20.74 [9.56 — 74.14], (median
[Q1 - Q3]) fold higher than sera of healthy controls (n=10) and also significantly higher
than NET induction by SLE sera 5.02 [1.88 — 14.33]). Depletion of IgG from serum
did not reduce NET induction in AAV, whereas it was significantly decreased in SLE.
Colocalisation of NET-related auto-antigens was different: citrullinated histon-3 (CitH3)
was predominantly found on AAV-induced NETs, whereas high mobility group box
protein-1 (HMGB1) was exclusively found on SLE-induced NETs. Live cell imaging
demonstrated that the kinetics of SLE-induced NETs peaked at 30 minutes, while AAV-
induced NETs peaked at 4 hours. Intriguingly, SLE sera induced immediate clustering of
neutrophils surrounding NETs whereas AAV sera induced NETs composed of long, thin
DNA-fibres through lytic expulsion.

Conclusions: We demonstrate distinct features of ex vivo AAV- and SLE-induced
NETs, indicating that NET formation in AAV and SLE is based on different mechanisms.
Future studies should be directed at unravelling how different NETs are involved in
causing SLE- or AAV-associated glomerulonepbhritis.

TH-OR065
The Co-Inhibitory Molecule PD-L1 Contributes to
Regulatory T Cell-Mediated Protection in Murine Crescentic

Glomerulonephritis Katrin Neumann, Annett Ostmann, Philippe C. Breda,
Hans-Joachim Paust, Ulf Panzer, Gisa Tiegs. University Medical Center
Hamburg-Eppendorf, Hamburg, Germany.

Background: Glomerular diseases such as crescentic glomerulonephritis (¢GN) are
mediated by inappropriate cellular and humoral immune responses towards autoantigens
subsequently leading to the development of end-stage renal failure. Previously, we
demonstrated a crucial role for regulatory T cells (Tregs) in suppressing pro-inflammatory
Thl and Th17 cell-mediated immune responses during nephrotoxic nephritis (NTN),
the murine model of ¢cGN. However, mechanisms of immune regulation in ¢cGN are
insufficiently understood. Here, we aim at investigating the role of the co-inhibitory
molecule PD-L1 in Treg-mediated protection from NTN.

Methods: NTN was induced in PD-L17 mice by injection of the nephritogenic
serum. Disease severity was investigated at day 8 after NTN induction and compared to
C57BL/6 wild type (WT) mice. Kidney damage was quantified by crescent formation in
PAS-stained tissue sections and determination of albumin-to-creatinine ratio by ELISA.
PD-L1 was blocked in WT mice by injection of an anti-PD-L1 antibody. To neutralize
IFNy, PD-L1" mice were treated with an anti-IFNy antibody. Tregs from nephritic PD-
L1 or WT mice were adoptively transferred into Ragl” mice one day before NTN
induction. Gene and protein expression analysis was done by quantitative RT-PCR and
flow cytometry.

Results: PD-L1" mice developed more severe NTN compared to WT mice.
Histological analysis revealed increased numbers of T cells, macrophages/DCs but also
Foxp3* Tregs in the kidneys of nephritic PD-L1" mice. Moreover, renal and systemic
IFNy-mediated Th1 immune response as well as systemic humoral immune response were
strongly enhanced in nephritic PD-L1" mice. Blockage of PD-L1 in WT mice amplified
renal Thl response and aggravated disease pathogenesis. Furthermore, neutralization of
IFNy ameliorated NTN in PD-L1" mice. In co-culture, renal DCs from nephritic PD-L1"
mice strengthened expression of IFNy in CD4* T cells. Interestingly, PD-L17 Tregs were
not able to suppress activation and proliferation of responder CD4* T cells in vitro and
they also failed to protect from NTN in vivo.

Conclusions: PD-L1 displays a protective role in NTN, which is related to Treg-
and DC-dependent suppression of the Th1 immune response. Thus, targeting PD-L1 may
represent a novel therapeutic option in cGN.
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DNA-Aptamer Raised against RAGE Improves the Development of
Lupus Nephritis in MRL/lpr Mice Kensei Taguchi,** Akito Maeshima,?
Sho-ichi Yamagishi,® Yosuke Nakayama,* Yusuke Kaida,*
Yuichiro Higashimoto,* Craig R. Brooks,® Kei Fukami.! !Division of
Nephrology, Department of Medicine, Kurume University, Kurume, Japan;
2Gunma University Graduate School of Medicine, Maebashi, Japan; *Kurume
University, Kurume, Japan; “Kurume University School of Medicine, Kurume,
Japan; SVanderbilt University Medical Center, Nashville, TN.

Background: Lupus nephritis (LN) affects 60% of patients with systemic lupus
erythematosus (SLE). Although immunosuppressive drugs are used as a first-line therapy,
LN still negatively impacts the survival and quality of life in SLE patients. The Receptor
for advanced glycation endproducts (RAGE), which belongs to the immunoglobulin
superfamily, is strongly associated with innate immune responses. In this study, we
examined whether RAGE could be involved in LN development in lupus prone MRL/
Ipr mice. Further, we explored the therapeutic impact of RAGE DNA-aptamer on renal
damages on these mice.

Methods: Renal expression levels and urinary RAGE excretion (uURAGE) were
determined in female mice at 8, 12, 16, 18, 20 weeks of age by IHC and ELISA,
respectively. A DNA-aptamer raised against RAGE (RAGE-apt) or Control-aptamer
(Ctrl-apt) was subcutaneously administered to MRL/lpr mice for 10weeks. Histological
and serological analyses were performed.

Results: uRAGE levels, but not urinary protein excretion, were significantly
increased in 8-week-old MRL/Ipr mice compared with control MRL/MPJ mice. In
addition, glomerular RAGE expression was markedly increased starting at 12 weeks
and was associated with the increased glomerular extracellular matrix accumulation and
cellular crescents. RAGE expression was dramatically increased in endothelium and
infiltrating macrophages of the glomeruli. Administration of RAGE-apt significantly
ameliorated mesangial expansion, wire-loop and crescent formation, and macrophage
infiltration into the glomeruli in MRL/Ipr mice. In addition, RAGE-apt, but not Ctrl-apt,
significantly reduced the levels of pro-inflammatory cytokines gene expression such as
IL-6, TNF-a, and MCP-1 in renal cortex of MRL/Ipr mice.

Conclusions: RAGE is involved in the pathogenesis of LN, and the treatment with
RAGE-apt represents a promising therapeutic strategy for preventing the development
of LN.

Funding: Government Support - Non-U.S.
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Urine  Neutrophil Gelatinase-Associated Lipocalin  to  Predict
Renal Response after Induction Therapy in Active Lupus

Nephritis Bancha Satirapoj,? Chagriya Kitiyakara,® Yingyos Avihingsanon,!
Ouppatham  Supasyndh.? 'King Chulalongkorn Memorial hospital,
Chulalongkorn University, Bangkok, Thailand; 2Phramongkutklao hospital,
Bangkok, Thailand; *Ramathibodi Hospital, Bangkok, Thailand.

Background: Tubulointerstitial injury is important to predict the progression of
lupus nephritis (LN). Urine neutrophil gelatinase-associated lipocalin (NGAL) has been
reported to detect worsening LN disease activity. Thus, urine NGAL may predict renal
outcomes among lupus patients.

Methods: We conducted a prospective multi-center study among active LN patients
with biopsy-proven. All patients provided urine samples for NGAL measurement by
ELISA collected from all patients at baseline and at 6-month follow-up after induction
therapy.

Results: In all, 75 active LN patients were enrolled (mean age 31.8+9.9 years,
median UPCR 4.8 g/g creatinine level with interquartile range (IQR) 2.5 to 8.4 and
mean estimated glomerular filtration rate (GFR) 89.1+36.3 mL/min/1.73 m2). At
baseline measurement, median urinary NGAL in complete response, partial response and
nonresponse groups was 11.8 (IQR; 6.2, 23.5), 18.9 (IQR; 8.9, 43.1), and 78.9 (IQR; 23.2,
118.4) ng/mL, respectively (P=0.004). Urinary NGAL (ng/mL) correlated positively with
proteinuria and correlated negatively with serum complement C3 level. Based on ROC
analysis, urinary NGAL (AUC; 0.769, 95%CI 0.603-0.935) outperformed conventional
biomarkers (serum creatinine, urine protein, and GFR) in differentiating complete and
partial response groups from the nonresponse group. The urine NGAL cutoff value in the
ROC curve, 28.07 ng/mL, discriminated nonresponse with 75% sensitivity and 66.7%
specificity.

Conclusions: Urine NGAL at baseline performed better than conventional markers
in predicting a clinical response to treatment of active LN except serum complement C3
level. It may have the potential to predict poor response after induction therapy.

Funding: Other NIH Support - This study was supported by a grant from the National
Science and Technology Development Agency (NSTDA, P-13-00505), Bangkok,
Thailand.
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Molecular Profiling of Renal Compartments from Serial Lupus
Nephritis Kidney Biopsies to Identify Markers of Response
Samir_ V. Parikh,* Ana Malvar,' Huijuan Song,* John P. Shapiro,*
Valeria G. Alberton,® Juan M. Mejia-Vilet,* [sabelle Ayoub,* Anjali A. Satoskar,*
Jianying Zhang,* Lianbo Yu,* Paolo Fadda,* Michael T. Eadon,?
Daniel J. Birmingham,® Brad H. Rovin.* *HOSPITAL FERNANDEZ, Buenos
Aires, Argentina; 2Indiana University Division of Nephrology, Indianapolis,
IN; 3Ohio State University Medical Center, Columbus, OH; “Ohio State
University Wexner Medical Center, Columbus, OH; ®hospital Fernandez,
Buenos Aires, Argentina.

Background: Molecular profiling of kidney compartments from serial renal biopsies
of proliferative lupus nephritis (LN) may provide novel information to improve treatment.
Here we present results of molecular profiling of the glomeruli and tubulointerstitum (TT).

Methods: A kidney biopsy was done at flare (Bx1) and after induction therapy (Bx2)
in 56 LN patients. Controls were living donor transplant biopsies (n=7). Glomeruli and
TI were isolated using laser capture microdissection, RNA was extracted and analyzed by
Nanostring. Transcript expression of LN flares was compared to controls, and complete
renal responders (CR, n=28) were compared to non-responders (NR, n=9).

Results: The top upregulated glomerular transcripts were TGFBI(fold-change (FC):
10.6, P=6x10°), FCER1G (FC:8.2, P=2x107), CCL2(FC:3.5, P=0.001), FN1(FC:3.5,
P=2x107), ICAM1(FC:3.2, P=0.0001) and VCAM1 (FC:2.7, P=6x10"%). The top
upregulated TI transcripts were CCR10(FC:2.8, P=5x107°), STAT1(FC:2.8, P=6x107%),
HLA-DRB3(FC:2.6, P=2x10"?), CCL19(FC:2.8, P=2x107), CD74(FC:2.3, P=1x10")
and CFD(FC:2.2, P=0.00001). At Bx1 26 glomerular and 39 TI transcripts differentiated
CR from NR. After treatment several glomerular and TI transcripts differentially-
expressed in Bx1 trended toward control levels in Bx2, but 15 transcripts significantly
increased in expression, suggesting increased infiltration of T cells (CD5, CD7, ICOS,
CD45), NK cells (CD2, KLRB1), and neutrophils (CSF3RB) in NR TI.

Conclusions: The inflammatory profiles of glomeruli and TI at LN flare and after
treatment are different. CR and NR also have unique profiles at flare that may be helpful
in predicting response to therapy. After treatment NR are characterized by increased
infiltration of T cells, NK Cells and neutrophils in the TI compared to CR. These
transcripts may be used to refine subsequent treatment of NR and convert these patients
to CR.

Funding: Other NIH Support - CCTS - Stragegic Pharma-Academic Research
Consortium Grant
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Effects of Blisibimod, a Selective Inhibitor of B-Cell Activating Factor,
on Urinary Protein:Creatinine Ratio (UPCR) in Subjects with Renal
Manifestations of Systemic Lupus Erythematosus (SLE) Joan T. Merrill,*
Renee Martin,? William Shanahan,? Kenneth Kalunian,® David Wofsy.*
!Oklahoma Medical Research Foundation, Oklahoma City, OK; *Anthera
Pharmaceuticals, Inc., Hayward, CA; SUCSD, La Jolla, CA; “University of
California, San Francisco, CA.

Background: The CHABLIS-SCI trial (NCT01395745) was a Phase 3 trial of
blisibimod in 442 patients with active systemic lupus, 135 of whom had UPCR=0.5 mg/
mg at study entry.

Methods: Subjects in the CHABLIS-SCI trial were randomized to receive weekly
subcutaneous blisibimod (200 mg) or placebo. All subjects had anti-nuclear or anti-dsDNA
antibodies and SLEDAI score =10 on standard of care medications. Patients with renal
manifestations were eligible unless proteinuria exceeded 6 g/24hour or disease severity
was likely to require escalation of immunosuppressive therapy. This report evaluates the
effects of blisibimod in the subgroup of subjects with baseline UPCR=0.5 mg/mg.

Results: In the renal subgroup, greater decreases in UPCR from baseline were
observed in the blisibimod arm (Figure). Significantly more subjects who received
blisibimod achieved >50% reduction in UPCR from baseline (59.7% vs 30.8%, p=0.006).
A higher proportion also achieved UPCR<0.5 (53.2% and 30.8%, p=0.021). No treatment
effects were noted on eGFR and serum creatinine, which typically were within normal
ranges throughout the trial. Across all 442 enrolled subjects, adverse events were balanced
between treatment arms excepting mild or moderate injection site erythema and injection
site reaction which occurred more frequently with blisibimod.

Conclusions: The reduction in proteinuria in SLE subjects with clinical evidence of
nephritis suggests that blisibimod may have therapeutic potential in lupus nephritis and,
perhaps, other B-cell-associated renal diseases.

Funding: Commercial Support - Anthera Pharmaceuticals
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Treatment Effects on UPCR

TH-ORO070

Treatment and Outcomes of the ANCA Associated Vasculitis in the Very
Elderly — A Single Centre Experience Turren tarun S. Chaggar. Epsom and
St Helier NHS Trust, London, United Kingdom.

Background: ANCA-associated vasculitis has a peal incidence between 65-74 years
of age, and not uncommonly presents in the very elderly (>80yrs). Decisions regarding
immunosuppression in the very elderly can be challenging, given likely co-morbidities
and general frailty, and on treatment and outcomes in this age group is lacking.

Methods: Patients were identified retrospectively from the local renal database. A
total of 231 patients presented with ANCA associated vasculitis between 2006 and 2015.
Data from patients >= 80 years during the study period were collected. Follow-up was
until May 2017. The collected data were analysed with respect to age, sex, renal function
at diagnosis, patient and renal survival, induction and maintenance treatment and disease
relapse

Results: We identified 32 patients from this cohort, mean age of 83.5 yrs (range
80- 90 years), mean follow-up period of 35.5 months (range 0.2 — 106). Of these, 14 were
PR3 positive and 18 were MPO positive. Overall survival to completion of induction
therapy at 3 months was 91% (29/32) and 1 year survival was 90% (26/29). Mean
creatinine at presentation was 406 umol/L and 38% (12/32) required renal replacement
therapy (RRT) within 72 hours of presentation. Induction of remission was achieved using
corticosteroids with either cyclophosphamide (25/32), MMF (1/32) or rituximab (1/32).
In two patients azathioprine was used with corticosteroids as first line therapy. N=6 had
Plasma Exchange in addition to RRT. Of these, 4 were RRT independent at 3 months.
Renal survival was 79% (23/29) at 3 months and 85% (22/26) at 1 year. No patients
progressed to ESRD after 3 months. Disease relapse occurred in 2 patients, with a mean
time to relapse of 21.5 months.

Conclusions: AAV is a disease with substantial mortality and morbidity among
elderly patients. The results of this retrospective study showed that very elderly patients
can benefit from immunosuppressive therapy with good outcomes to 3 month and 1 year
survival. Relapse rates are low. Dialysis independence can be achieved in those patients
requiring RRT on admission and this treatment ensures that patients are maintained off
RRT upto a median of 35.5 months follow-up.

TH-OR071

Single-Cell RNA-Seq Reveals Distribution of Na, K, and CI Transporters
among the Major Cell Types of the Collecting Duct Lihe Chen?
Chung-Lin Chou,® Maurice B. Burg,® Jill W. Verlander,? Susan M. Wall,
Mark A. Knepper.® *Emory University School of Medicine, Atlanta, GA;
2University of Florida, Gainesville, FL; *National Heart Lung and Blood
Institute, Bethesda, MD.

Background: Fine control of water, ion, and acid-base homeostasis is maintained by
transport processes in the collecting duct. Collecting ducts are made up of at least 3 cell
types: type A intercalated cells (A-ICs), type B intercalated cells (B-ICs) and principal
cells (PCs). To identify transcriptomes for A-ICs, B-ICs and PCs, it is necessary to carry
out RNA-Seq at a single-cell level.

Methods: We used cell-surface markers for A-ICs (c-Kit), B-ICs (PNA) and PCs
(DBA), allowing these cell types to be enriched from kidney cell suspensions from
untreated mice using fluorescence-activated cell sorting (FACS). The enriched fractions
were used for microfluidic-based single-cell RNA-Seq. We performed a t-distributed
stochastic neighbor embedding (t-SNE) analysis and resolved cell clusters. Based on the
gene expression patterns, three major clusters are identified as A-ICs, B-ICs and PCs.

Results: In the table below, we present transcript abundances in TPM values for
major Na, K and CI transporters and associated regulators in the three major cell types
of the collecting duct (largest value in bold). Our data confirm the selective expression
of Hsd11b2, Scnnlb and Scnnlg, and major potassium channels (Kcnjl, Kenel, Kenj10,
Kcnj16) in PCs. We also found AE1 (Slc4al) and pendrin (Slc26a4) are mutually exclusive
in A-IC and B-IC, respectively. Interestingly, we found that ENaC alpha (Scnnla) and
Na-K-ATPase (Atplal) transcripts are more abundant in B-ICs than in PCs or A-ICs.
In addition, the mineralocorticoid receptor is predominantly expressed in B-ICs, while
glucocorticoid receptor is expressed in all three cell types. AE4 (Slc4a9) was expressed in
both IC cell types (confirmed by immunohistochemistry).
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Conclusions: In conclusion, the single-cell RNA-Seq profiling results revealed a
distinct distribution pattern of transporters and their regulators in A-ICs, B-ICs and PCs.
The identification of transcripts related to Na* transport and its regulation in B-ICs is
consistent with a direct role of B-ICs in regulated Na reabsorption.

Funding: Other NIH Support - NHLBI
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Interleukin 6 Regulates the Epithelial Sodium Channel Brandi M. Wynne,*
Qiang Yue,! Gillian G. Hecht,* Henrieke J. van Elst,' Hayley C. Moyer,!
Douglas C. Eaton,! Robert S. Hoover.*? 'Emory University, Atlanta, GA,;
2\eteran’s Administration, Decatur, GA.

Background: Hypertension is characterized by increased sodium (Na*) reabsorption
along the aldosterone-sensitive distal nephron (ASDN), as well as a chronic systemic
inflammation. Interleukin-6 (IL-6) is a mediator of this inflammatory process. We have
previously demonstrated that IL-6 activates the mineralocorticoid receptor (MR), and
increases sodium chloride cotransporter expression and activity. We hypothesized that
IL-6 will increase ENaC activity and/or expression.

Methods: We used mpkCCD cells to determine amiloride-sensitive transepithelial
voltage and resistance (EVOM) with IL-6 (100ng/mL, 18hrs). C57Bl6 (Wt) mice
were perfused with IL-6 (16ng/min, intrarenal, 3d) or vehicle, and/or treated with
spironolactone. Kidney cortex homogenates were used to determine ENaC (a, )
expression. SGK1 immunofluorescence was determined in tissue slices. ENaC channel
density (N) and activity (NP ) was obtained using split open tubules (cortical collecting
duct, CCD) from IL-6 KO and Wt mice. Data are expressed as mean=SEM.

Results: Using EVOM, IL-6-mediated amiloride-sensitive current (7.40.7 vs.
6.2+0.7uAmp/cm?, n=6, p<0.0001) was increased. IL-6 perfusion increased ENaCa
(=1.49, n=3, p<0.05) and vy (=3.14, n=8, p<0.05) protein expression, as compared to
vehicle. SGK1 pixel intensity (PI) was increased following IL-6 perfusion (306+4.7
VS. 263+4.4P1, n=6, p<0.0001); spironolactone reduced this response (224.3x4.5P1
vs. vehicle, n=6, p<0.0001). Baseline ENaC activity (NP) was less than half in split
open tubules from IL-6 KO mice, as compared to Wt (0.337+0.01 vs. 0.151+0.04, n=3,
p<0.001).

Conclusions: Here, we show that IL-6 infusion increases ENaCa and y protein
expression, as well as SGK1 levels in an MR-dependent manner. Amiloride-sensitive
current was also increased, corroborating the increased ENaC expression found following
IL-6 perfusion. With whole animal IL-6 depletion, there was a significant reduction in
ENaC activity. Together, our data suggest that a basal level of IL-6 is necessary to for
adequate ENaC activity and that increased 1L-6 levels may contribute to increased ENaC
protein expression. Our data reveal a possible role for IL-6 mediated increases in ENaC
expression and/or activity, which is especially important during hypertension.

Funding: NIDDK Support, Veterans Affairs Support
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Potassium Acts through mTORC2 to Regulate SGK1 and ENaC Directly
in Collecting Duct Cells Bidisha Saha,® Prasanna K. Allu,?> Peng Wu,*
WenHui Wang,! David Pearce.? *New York Medical College, Valhalla, NY;
2University of California San Francisco, San Francisco, CA.

Background: The control of K+ excretion is critical to the maintenance of blood
[K+]. Aldosterone controls renal tubule K+ secretion substantially by increasing SGK1
expression, which in turn stimulates ENaC. In addition to expression, SGK1 must be
activated by the kinase, mTORC2. The key physiological inputs that control this
phosphorylation are poorly characterized. We postulated that [K+] itself might directly
regulate SGK1 activity through effects on mTORC2-dependent phosphorylation.

Methods: mpkCCD cortical collecting duct (CCD) cells were grown on Transwell
filters, and treated for 4 h with aldosterone to stimulate SGK1 expression and adapted to
either 1 mM or 5 mM [K+]. At t = 0, basolateral [K+] was changed from 1 to 5 mM or
from 5 mM to 1 mM, followed by a return to 5 mM in the presence or absence of either an
SGK1 or mTOR inhibitor. Additional experiments were performed using patch clamp to
detect ENaC currents in mice subjected to low sodium diet for 7 days, followed by acute
change in bath [K+] from 5 mM to 1 mM.

Results: In mpkCCD cells, raising basolateral [K+] from 1 to 5 mM increased
SGK1 phosphorylation approximately 3-fold, while lowering [K+] from 5 mM to 1 mM
decreased SGK1 phosphorylation approximately 4.5-fold (p < 0.01). The stimulatory
effects were dependent on mTORC?2 in that they were inhibited by a global mTOR
inhibitor (AZD 8055) but not by the mTORC -specific inhibitor, rapamycin. Changing
apical [K+] had no significant effect. Further, shifting basolateral [K+] from 5 mM to
1 mM markedly reduced ENaC-dependent Na+ current, and returning [K+] to 5 mM
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induced a rapid increase in Na+ current. This latter effect was blocked by SGK1 or mTOR
inhibitor. Finally, in mice subjected to patch clamp, ENaC currents were significantly
greater in the presence of 5 mM (330 +/-25 pA, N=5) than in the presence of 1 mM (250
+/- 20 pA, N=5) [K+] (p < 0.05).

Conclusions: Changes in extracellular [K+] rapidly modulate mTORC2-dependent
SGK1 phosphorylation resulting in altered ENaC-mediated Na+ transport. In light
of recent evidence that Na-Cl cotransporter (NCC) phosphorylation and activity are
regulated in distal convoluted cells directly by extracellular fluid [K+], these data support
a new model of coordinated regulation of Na+ transport between distal convoluted tubule
and CCD, which is directly modulated by local renal [K+].

Funding: NIDDK Support
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Aldosterone Is Essential for Angiotensin 1l-Induced Upregulation

of Pendrin Daigoro Hirohama,! Nobuhiro Ayuzawa,! Kohei Ueda,!
Mitsuhiro  Nishimoto,® Wakako Kawarazaki,® Atsushi Watanabe,?

Tatsuo Shimosawa,® Takeshi Marumo,! Shigeru Shibata,'# Toshiro Fujita.!
'Research Center for Advanced Science and Technology, The University of
Tokyo, Tokyo, Japan; 2Department of Nephrology and Endocrinology, National
Defense Medical College, Tokorozawa, Saitama, Japan; *Department of
Clinical Laboratory, School of Medicine, International University of Health
and Welfare, Narita, Chiba, Japan; “Division of Nephrology, Department of
Internal Medicine, Teikyo University School of Medicine, Tokyo, Japan.

Background: The renin-angiotensin-aldosterone system (RAAS) is known to
play an important role in the control of fluid homeostasis and blood pressure during
volume depletion. Dietary salt restriction elevates circulating angiotensin II (AnglI) and
aldosterone levels, which increase levels of the CI/HCO,™ exchanger (pendrin) in p-
intercalated cells and Na*-Cl- cotransporter (NCC) in distal convoluted tubules; however,
the independent roles of AnglI and aldosterone in regulating these levels remain unclear.

Methods: In both C57BL/6J mice receiving a low-salt diet or Angll infusion
and adrenalectomized mice receiving either Angll or co-administration of AnglIl
and aldosterone, we evaluated membrane-protein abundance of pendrin, NCC and
mineralocorticoid receptor (MR) phosphorylation, which selectively inhibits aldosterone
binding in intercalated cells. We also measured blood pressure (BP) by radiotelemetry in
pendrin-knockout and wild-type mice.

Results: A low-salt diet as well as AnglI infusion upregulated NCC and pendrin
levels, associated with decreased MR phosphorylation. Notably, a low-salt diet did not
alter BP in wild-type mice, but significantly decreased BP in pendrin-knockout mice,
suggesting the important role of pendrin in the regulation of BP. In adrenalectomized
mice, Angll infusion again upregulated NCC, but did not affect pendrin expression despite
the decreased MR phosphorylation. By contrast, Angll and aldosterone co-administration
markedly elevated pendrin levels in adrenalectomized mice. Angll and aldosterone co-
administration induced enhanced translocation of the MR to the nucleus in f-intercalated
cells, whereas AnglI alone did not.

Conclusions: Our results indicate that aldosterone is necessary for Angll-induced
pendrin upregulation, and suggest that pendrin contributes to maintaining normal BP in
cooperation with NCC during activation of the RAAS by dietary salt restriction.

TH-ORO075

The Cystic Fibrosis Transmembrane Regulator (CFTR) and the
Na+/H+ Exchanger NHE-2 Play Important Roles in Compensatory
Salt Absorption in Kidneys of Na-Cl Cotransport (NCC) Deficient
Mice Manoocher Soleimani,*? Sharon L. Barone,*? Jie Xu,* Marybeth Brooks,*
Kamyar A. Zahedi.? *University of Cincinnati, Cincinnati, OH; ?Research
Services, Veterans Administration, Cincinnati, OH.

Background: Background: The ablation of the Na-Cl cotransporter NCC (Slc12a3)
does not cause any significant salt wasting in mice, in part due to activation of the Cl/
HCO, exchanger pendrin and the epithelial sodium channel ENaC. However, whether
other transporters/channels contribute to compensatory salt absorption in NCC null mice
remains speculative.

Methods: To better identify the compensatory salt absorptive mechanisms in NCC
deficient mice RNA-Seq analysis was performed on kidney cortices of wild type, NCC
KO and pendrin KO mice. Results were verified by expression studies in kidneys and
complemented by functional studies in live animals.

Results: One notable transporter/channel, which was significantly upregulated
in NCC KO but downregulated in pendrin KO mice was CFTR. Another transporter,
which was upregulated in NCC KO mice was NHE-2. Northern hybridizations verified
enhanced expression of CFTR and NHE-2 in the kidney cortex of NCC KO mice and
immunofluorescence labeling studies indicated the upregulation of CFTR and NHE-2
in the CCD and DCT, respectively. To ascertain the role of CFTR in compensatory salt
absorption in NCC KO mice, WT and NCC KO mice were placed in metabolic cages and
injected twice/ day with the CFTR inhibitor GlyH-101 for 4 days. Urine volume increased
by ~60% and urine sodium increased by 35% vs. baseline in response to GlyH-101
treatment (p<0.05 for both parameters). Wild type mice showed no significant increase in
urine output or sodium excretion in response to GlyH. NCC KO, but not WT mice showed
enhanced salt excretion in response to amiloride injection which was likely resulting from
combined inhibition of NHE-2 and ENaC.

Conclusions: CFTR is upregulated in the distal nephron and plays an important role
in compensatory salt absorption in NCC deficient mice. In addition, NHE-2 is activated
in the distal nephron and facilitates the absorption of sodium. We propose that CFTR may
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facilitate the activity of the CI/HCO, exchanger pendrin and ENaC in B intercalated cells
and principal cells, respectively, leading to enhanced salt absorption in NCC KO mice.
We further propose that NHE-2 is activated and works in tandem with pendrin to facilitate
the electroneutral absorption of sodium and chloride.

Funding: Veterans Affairs Support, Private Foundation Support
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Role of CIC-K and Barttin in Low-Potassium Induced Sodium-
Chloride Cotransporter Activation and Hypertension in Mouse
Kidney Naohiro Nomura, Wakana Shoda, Yuanlong Wang, Daiei Takahashi,
Moko Zeniya, Eisei Sohara, Tatemitsu Rai, Shinichi Uchida. Tokyo Medical
and Dental University, Tokyo, Japan.

Background: The sodium-chloride cotransporter (NCC) was identified as a key
molecule regulating potassium balance. The mechanisms of NCC regulation during low
extracellular potassium concentrations have been investigated in vitro showing that the
hyperpolarization induced by low potassium concentrations increased chloride efflux
through the CIC-K chloride channels, leading to the activation of chloride-sensitive
WNK kinases and their downstream molecules including SPAK and NCC. However, this
mechanism was not investigated in vivo.

Methods: We used the barttin hypomorphic mouse (Bsnd™™° mice), expressing
very low levels of barttin and CIC-K channels since barttin is an essential 8-subunit of
CIC-K. Mice were fed a normal diet or a low-potassium diet in vivo. Kidney slices were
incubated in different potassium concentration buffer ex vivo. Then, SPAK and NCC
phosphorylation was evaluated by Western blotting.

Results: In contrast to Bsnd” mice, Bsnd™™° mice survived to adulthood, which
enabled us to investigate the role of CIC-K in NCC activation. When mice were fed a
normal diet, there was no significant difference in total and phosphorylated NCC between
wild-type mice and Bsnd™ mice. In Bsnd™m™° mice, SPAK and NCC activation
(phosphorylation) after consuming a high-salt and low-potassium (HSLK) diet was
clearly impaired compared to that in wild-type mice. In ex vivo kidney slice experiment,
the increase in phosphorylated NCC in low-potassium medium was also blunted in
Bsnd™™° mice. Furthermore, the increase in blood pressure was observed in wild-type
mice fed a HSLK diet, which was not evident in the Bsnd™* mice.

Conclusions: Our study provides in vivo evidence that CIC-K and barttin play
important roles in the activation of the WNK4-SPAK-NCC cascade and the blood
pressure regulation, in response to a low-potassium diet.

Funding: Government Support - Non-U.S.
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Paracellular Properties of the Cortical Collecting Duct Nina Himmerkus,?
Julian Isermann,? Lieske Jarck,? Yongfeng Gong,' Susanne Milatz,?
Jianghui Hou,* Markus Bleich.? *Washington University School of Medicine,
Saint Louis, MO; 2Christian-Albrechts-University Kiel, Kiel, Germany.

Background: Collecting duct salt and water transport is involved in the regulation
of extracellular volume and blood pressure. Ions are transported either transcellularly or
through the paracellular pathway following electrochemical driving forces. Claudins are
the major determinants of tight junction permeability. They form the paracellular pathway
and claudin-4 and -8 have been discussed to be involved in paracellular chloride transport.

Methods: Cortical collecting ducts (CCD) from principal cell-specific claudin-4
knockout animals (KO) and their respective controls (Ctrl) were investigated under
normal diet and low salt diet. CCD were isolated by manual dissection, perfused in vitro
and investigated for their basic trans- and paracellular transport properties. Transepithelial
voltage (V,,), transepithelial resistance (R,) and equivalent short circuit current (I’ )
were measured before and after luminal application of 50 uM amiloride and 100 uM
hydrochlorothiazide to inhibit transcellular ion transport. A diffusion potential was
generated by changing the basolateral solution from 145 to 30 mM NaCl (isotonic) to
test for paracellular ion selectivity and the permeability ratio P /P, was calculated.
Immunofluorescence was used to localize and quantify claudin-4 expression along the
nephron and particularly in the collecting duct.

Results: Under normal diet CCDs of Ctrl as well as of KO showed similar
transcellular amiloride dependent lumen negative V. Under inhibition of transcellular
transport, however, R, was lower in KO CCD (1118 Qcm?) vs. Ctrl CCD (151=11
Qcm?), respectively. P /P, values showed chloride selectivity in Ctrl CCD (1.36+0.08)
but hardly any selectivity in KO CCD (1.07+0.03). Low salt diet increased amiloride
dependent V,, in both genotypes to a similar extend, however, with increased R, in KO
CCD (192+16 Qcm?) vs. in Ctrl CCD (147+11 Qcm?), under inhibition of transcellular
transport, respectively. P /P, did neither change in Ctrl CCD (1.24+0.05) nor in KO
CCD (1.04+0.03). Immunofluorescence confirmed claudin-4 knockout with residual low
expression of claudin-4 in intercalated cells.

Conclusions: In summary, claudin-4 is expressed in both, principal and intercalated
cells of CCD and claudin-4 deficiency leads to the loss of Cl- selectivity.

Funding: Other NIH Support - RO1DK084059
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HIF Regulation of Nephron Progenitor Metabolic State Mediates
Cell Fate Decisions Anjana Murali,* Kasey Cargill;®* Elina Mukherjee,®
Zubaida R. Saifudeen,? Sunder Sims-Lucas.! *Children’s Hospital of
Pittsburgh, Pittsburgh, PA; 2Tulane University School of Medicine, New
Orleans, LA; ®University of Pittsburgh, Pittsburgh, PA.

Background: Hypoxia inducible factors (HIFs) are transcription factors involved
in the differentiation of nephron progenitors (NP) into functional nephrons. Alterations
in nephron differentiation lead to renal abnormalities. As renal oxygen increases, von
Hippel-Lindau (VHL) marks HIF-lo for degradation and facilitates normal nephron
differentiation. Alternatively, pathological hypoxia results in HIF-1a accumulation and
initiation of processes including cellular survival and metabolism. Previous in vitro
studies have also linked HIF-1a stabilization to mitochondrial pathologies suggesting that
HIF-1a plays a role in cellular and mitochondrial respiration. Therefore, we hypothesize
that HIF-1o_alters mitochondrial function, mediating a metabolic switch to determine
NP fate.

Methods: To determine the role of HIFs in the NPs we utilized VHL floxed mice bred
with the Six2EGFPcre line, to generate Six2creVHL'™** mutant mice. RNA sequencing
was conducted on E14 whole kidneys to look at differential gene expression, and validated
via RT-PCR. We also performed a metabolic assessment using seahorse extracellular flux
analysis, and coupled this with immunofluorescence (IF) and western blot analysis to
analyze metabolic markers.

Results: RNA sequencing of Six2cre VHL"** mutant mice revealed metabolic gene
dysregulation. Furthermore, seahorse extracellular flux analysis suggested that mutants
with HIF-1a stabilization in the NPs remained in a glycolytic state, and were subsequently
unable to switch to oxidative phosphorylation, which drives NP differentiation. IF
staining and western blot analysis supported these results revealing fewer mature nephron
structures and decreased mitochondrial content in mutant kidneys.

Conclusions: HIFs are critical in determining the metabolic state of the NPs. In
the absence of VHL, HIFla is stabilized. This stabilization maintains NPs in a state
of glycolysis and in turn blocks the switch to oxidative phosphorylation causing NP
differentiation defects and kidney malformations.

Funding: NIDDK Support
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Cadherin-11 Is Induced by BMP7 and Stimulates Cap Mesenchyme
Formation Midori Awazu,' Michio Nagata,? Mariko Hida.! *Keio University
School of Medicine, Tokyo, Japan; 2Renal Vascular Pathology, University of
Tsukuba, Tsukuba, Japan.

Background: Cadherin-11 (CDH11) is an adhesion molecule specific to mesenchymal
cells, which has been shown to promote cell migration and compaction and be involved
in the differentiation of progenitor cells. In the developing kidney, CDHI11 is expressed
in cap mesenchyme and the interstitium. We investigated the role of CDH11 in kidney
development and its relationship to BMP7, a growth factor necessary for maintaining and
priming nephron progenitors.

Methods: Mice embryonic day 12 (E12) and E13 kidneys were transfected with
two different siRNA against CDHI11 (a or b) or irrelevant siRNA and cultured. Ureteric
bud and cap mesenchyme were stained with pancytokeratin and Six2, respectively.
An immortalized metanephric mesenchymal cell line MS7 was generated from the
metanephroi of E11.5 homozygous mouse transgenic for H-2Kb-tsA (J Am Soc Nephrol
12:964, 2001). The effect of different concentrations of BMP7 (0.25, 1, and 10 nM) on
CDHI11 expression in MS7 was assessed by quantitative real-time PCR and immunoblot.

Results: Cap mesenchyme, marked by Six2, was well observed around ureteric
tips in control metanephroi and those transfected with irrelevant siRNA. In metanephroi
transfected with siRNA a or b, on the other hand, Six2-positive cells were diffusely
distributed and condensation around the ureteric tips was faint. CDHI11 expression,
assessed by whole mount staining, was distinctly observed in cap mesenchyme in
controls, but was diffuse and reduced in metanephroi transfected with siRNAs. Ureteric
bud tip number was significantly reduced by siRNAs (a 6.3+1.5, b 5.8+0.2) compared
with controls (7.3%2.4/kidney). Kidney size cultured with siRNAs also tended to be
smaller (a 6.3+1.5, b 5.8+0.2, control 7.3+2.4). Incubation of MS7 with BMP7 for 24 h
dose-dependently increased mRNA and protein expression of CDH11 with the maximal
effect at 1 nM. Cadherin 6 and E-cadherin were not expressed by MS7 nor induced by
BMP7. As previously reported by us, BMP7 1 nM stimulated both ERK and p38 at 24
h. While BMP7-stimulated proliferation of MS7 was suppressed by a MEK inhibitor
PD98059 5 uM or a p38 inhibitor SB203580, BMP7-induced CDH11 expression was not
inhibited by PD98059 or SB203580 alone but by combination of both.

Conclusions: CDHI1 is induced by BMP7 via ERK and p38, and stimulates cap
mesenchyme formation.

Funding: Government Support - Non-U.S.
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Single-Cell Analysis of Progenitor Cell Dynamics and Lineage
Specification of the Human Fetal Kidney Cristina Cebrian Ligero,
Rajasree  Menon,! Edgar A. Oftto,' Austin Kokoruda,* Jian Zhou,?
Zidong Zhang,? Olga Troyanskaya,? Jason R. Spence,! Matthias Kretzler.!
*University of Michigan Medical School, Ann Arbor, MI; 2Princeton University,
Princeton, NJ.

Background: The study of animal models has identified a plethora of genes and
pathways driving the repetitive and reciprocal interactions between the Ureteric Bud
(UB) and the Metanephric Mesenchyme (MM) that give rise to the collecting system and
the nephron pool. However, these expression patterns and how they drive differentiation
have not been systematically characterized in the human kidney. We have used single-cell
transcriptomics to study individual cell dynamics and characterize the expression profile
of the human kidney.

Methods: Fetal kidneys (105 to 115 days of gestation) were dissociated to single
cells and processed for DropSeq workflow as described by the McCarroll lab. Individual
cells were identified by barcodes, and transcripts were tagged with Unique Molecular
Identifiers. Paired-end RNASeq was performed on a HiSeq2500 platform. Bioinformatics
analysis employed the Picard tools developed by the Broad Institute and unsupervised
clustering algorithms were executed with the R package toolkit “Seurat”. RNA profiles
were mapped into trajectories derived using a nonparametric ridge estimation statistical
framework. Gene expression was confirmed by immunofluorescence on fetal kidneys.

Results: Single cell transcriptome analyses of 3,865 cells (fig.A) enabled the
distinction of UB-4 and MM-1 progenitors as well as their intermediate and differentiated
lineages including the mature collecting ducts-18, the renal vesicle and comma- and
s-shaped bodies-2, immature-9 and mature podocytes-13, proximal tubules-6, Henle’s
loop and distal tubules-8, as well as mesangium-5 and cortical-5 and medullary
interstitium-10. Importantly, known as well as novel markers for these cell types were
revealed in the analysis.

Conclusions: We have generated an accurate map of gene expression and lineage
relationships (fig.B) in the human fetal kidney. These results confirm the expression of
genes identified by studying animal models. New gene-expression patterns have also been
identified that may help understand human renal development.

Funding: NIDDK Support, Other NIH Support - GM
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Profiling and Mathematically Modelling Cell and Tissue Morphogenesis
during Renal Development Ian Smyth,® Kieran M. Short,® James Lefevre,
Timothy Lamberton,® Alexander N. Combes, Andrew P. McMahon,?
Melissa H. Little,* Nicholas A. Hamilton.® !Institute for Molecular Bioscience,
The University of Queensland, Highgate Hill, NSW, Australia; ?Keck School of
Medicine of the University of Southern California, Los Angeles, CA; *Monash
University, Melbourne, NSW, Australia; “Murdoch Childrens Research
Institute, Melbourne, VIC, Australia; The University of Queensland, Brisbhane,
NSW, Australia; SUniversity of Melbourne, Parkville, NSW, Australia.

Background: While cell, tissue and even organism level analyses of morphogenesis
are feasible in invertebrates, the size, opacity and complexity of mammalian organs has
impeded systematic analyses of developmental processes critical to organ function.

Methods: Here, we integrate optical projection tomography, single-cell resolution
confocal microscopy and quantitative image analysis to comprehensively document
mouse kidney organogenesis across time. Using mathematical modeling, we develop
a framework for generating and comparing modes of branching morphogenesis and
compare these models with datasets derived from fetal mouse kidneys.

Results: Our tissue and cell based analysis reveals a previously unappreciated
structurally stereotypic organ architecture undergoing a temporally non-uniform process
of development with respect to rates of cellular proliferation, dominant morphogenetic
processes and spatial relationships between key cellular compartments. Mathematical
modelling was able to determine base patterning programs operant in driving branching
of the ureteric epithelium, facilitating the analysis of different genetic and morphological
impacts on the development of the organ.

Conclusions: Integrating cell, tissue and organ level datasets facilitates quantitative
analysis of even subtle perturbations to kidney development and is also applicable to
other organ systems. Our data describes a mechanism of branching morphogenesis which
is highly patterned when comparing one organ to the next, and across developmental
time. The existence of such distinct phases of development and patterning of branching
morphogenesis predicts temporal sensitivity to genetic and environmental insults,
potentially enhancing our understanding of the mechanism by which developmental
anomalies and normal variation in renal anatomy arise.

Funding: Government Support - Non-U.S.
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Polycomb Repressive Complex-2 (PRC2) Fine-Tunes Timing of the
Final Wave of Nephrogenesis Samir S. El-Dahr,> Zubaida R. Saifudeen,?
Hongbing Liu.! *Tulane, New Orleans, LA; ?Tulane University School of
Medicine, New Orleans, LA.

Background: The mechanisms that control cessation of nephrogenesis are not well
understood. Heterochronic transplantation and epigenome profiling suggest that old
nephron progenitor cells (NPC) are poised for differentiation limiting their lifespan.
In stem cells, Enhancers of Zeste, Ezhl and Ezh2, the catalytic components of PRC2,
mediate H3K27 methylation to maintain lineage-specific genes in a silent yet poised
state. We hypothesized that PRC2 activity restrains NPC aging and is essential for timely
cessation of nephrogenesis.

Methods: We generated conditional Six2>"-; ROSA26™™ and compound Six2F
Ezh17;ROSA26™™® mice. Molecular and phenotypic analyses were accomplished by
section IF and ISH at E15.5, E17.5, and PO, and transcriptome profiling of Six2-GFP*
cells at E17.5. Results were integrated with genome-wide maps of accessible chromatin,
Six2 and histone mark occupancy, and scRNA-seq databases.

Results: Six2f?*- and germline Ezhl” kidneys are morphologically normal.
In contrast, E17.5 Six2"";Ezh1" and Six2*"";Ezh1** NPC fail to form the cap
mesenchyme and display a unique gene expression signature consisting of the cell cycle
inhibitor Cdkn2a/p16, Lin28B (inhibitor of Let-7 miRNA upregulated in Wilm’s tumor),
Six1 (normally expressed in early metanephric mesenchyme but absent in mouse cap
mesenchyme), Hoxd13 and Wnt5A/10A genes. In wild-type NPC, these aberrantly
expressed genes are silent and heavily methylated on H3K27, yet display small peaks
of accessible chromatin suggesting a state of epigenetic poising. At PO, Six254>*;Ezh1*"
NPC undergo en mass differentiation into ectopic Tomato*/Wnt4*/Pax2*/Lefl*/Lhx1*
renal vesicles located dorsal to the UB tips, akin to the final wave of nephrogenesis that
normally occurs at P2-P4. There was complete loss of H3K27me3 in double Ezh1/Ezh2
mutant NPC and their derived epithelial tubules.

Conclusions: We conclude that H3K27 methylation fine-tunes timing of the last wave
of nephrogenesis by restraining Cdkn2a/p16 and unscheduled activation of canonical
Whats in NPC. Ectopic induction of Lin28B, Hox and Six1 in mutant progenitors suggests
a state of arrested differentiation of metanephric mesenchyme. Interventions targeting
PRC2 function may be beneficial for nephron progenitor maintenance and regeneration.

Funding: NIDDK Support
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DNA Methylation Changes in Human Kidney Development and
Disease Revealed by Whole Genome Bisulfite Sequencing of Tissue
Samples Jihwan Park, Szu-Yuan Li, Matthew J. Seasock, Joshua S. Bryer,
Rojesh Shrestha, Katalin Susztak. Renal-Electrolyte and Hypertension
Division, University of Pennsylvania, Philadelphia, PA.

Background: Numerous epidemiologic studies have confirmed the associations
between “fetal programming” and development of chronic kidney disease (CKD) and
hypertension. The epigenetic system is not only heritable but also under the influence of
the environment, therefore proposed to mediate the environmental “programming effect”.
Cytosine methylation is important epigenetic signal, however limited data is available in
kidneys of different conditions. In addition, most prior reports have examined epigenetic
changes in only < 1% of about 1 billion cytosines in the genome.

Methods: Here, we generated base pair resolution methylome maps of early (11.5
weeks) and late (18.5 weeks) human fetal kidneys and microdissected tubules from
healthy and CKD adult subjects (n=12). Our whole genome bisulfite sequencing (WGBS)
data cover 96~98% of all CpGs with 15x mean genome coverage. Computational analysis
included WGBS alignment and methylation extract followed by differential methylation
analysis and PCA. Functional regions were mapped using histone modification ChIP-Seq
datasets.

Results: In fetal kidneys we identified low methylated regions (LMRs) and
unmethylated regions (UMRs) which are enriched in enhancers and promoters,
respectively inferring their functional activity. Transcription factor motif analysis
indicates enrichment for CTCF in early and SIX1 in late fetal kidneys in the LMRs. We
also identified differentially methylation regions (DMRs) in adult CKD tubule samples
when compared to the controls. DMR-genes were associated with immune and Notch
signaling (VEGFA, TNF, STAT5A and NOTCH]1). We finally compared fetal and adult
kidneys, and found that (1) PC1 separates fetal from adult kidneys and (2) PC2 separates
early fetal and adult fibrosis from late fetal and normal kidneys. The DMRs between
the groups separated by PC2 are associated with developmental genes such as HNF1B,
MTSS1, NOTCHI1, PAX2 and SIX1. HNF1 binding motif'is highly enriched in the DMRs
and expression of HNF1B and its potential target, MTSS1, are reduced in fibrosis samples
of human and mouse CKD models.

Conclusions: Our study provides a novel comprehensive epigenome map of human
fetal kidneys and identified common DNA methylome changes in normal development
and fibrosis, which offers new insight into injury repair processes in CKD.

Funding: NIDDK Support
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TH-OR084

TFAP2A Is a Novel Regulator of Renal Progenitor Fate during Kidney
Ontogeny Brooke E. Chambers, Rebecca A. Wingert. University of Notre
Dame, Notre Dame, IN.

Background: Occurring in 1 in 500 births, Congenital Anomalies of the Kidney and
Urinary Tract (CAKUT) are the primary cause of pediatric end-stage renal disease. The
central etiology of these conditions involves aberrant development of nephrons, which are
the functional units of the kidney.

Methods: Zebrafish have emerged as a powerful genetic system to study the molecular
coordination of cell fate decisions during vertebrate nephron formation. Here, through a
forward ENU screen, we isolated a nephron mutant with abrogated distal tubules. Whole
genome sequencing revealed a lesion that disrupts splicing of transcription factor AP-2
alpha (tfap2a), thereby truncating essential transcriptional activation and DNA binding
domains. Until now, tfap2a has been known as essential for neural crest and epidermis
differentiation but was not appreciated to act during renal ontogeny.

Results: We found that tfap2a was dynamically expressed in zebrafish renal
progenitors, eventually restricting to the distal tubules. During mouse embryogenesis,
tfap2a expression was abundant within the developing urogenital tract encompassing
structures such as the ureteric tip and distal tubules. Human tfap2a mutations result
in branchio-oculo-facial syndrome (BOFS), which primarily affects craniofacial
tissue, though case reports have linked tfap2a lesions to multicystic dysplastic kidney.
Complementation tests between our mutant line and tfap2a™*°, which encodes a nonsense
allele, as well as knockdown studies similarly abolished the distal tubule. Conversely,
overexpression of tfap2a caused a striking expansion of distal cells. Through a subsequent
suite of functional studies, we have determined that tfap2a acts upstream of several key
lineage factors necessary for distal tubule formation, like the T-box transcription factor
tbx2b. In addition, our data suggests tfap2a interplays with Iroquois homeobox genes
irxla and irx3b to pattern distal nephron structures.

Conclusions: Taken together, our studies have revealed novel mechanisms by which
tfap2a directs cell fate during nephrogenesis. Examining the molecular activities of this
conserved transcription factor in renal progenitors will shed light on the regulatory role of
the mammalian homologue, AP-2a, in congenital diseases.

Funding: NIDDK Support
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Transcription Factor 21 (TCF21) Controls Branching Morphogenesis
via GDNF Signaling and Has Pleiotropic Roles in Kidney
Development Gal Finer,* Shintaro Ide,! Tomokazu Souma,? Minghao Ye,?
Jing Jin,® Yoshiro Maezawa,' Susan E. Quaggin.® *Chiba University Graduate
School of Medicine, Chiba, Japan; 2None, Chicago, IL; °Northwestern
University, Chicago, IL; *Kidney Diseases, Northwestern University, Ann &
Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL.

Background: Congenital anomalies of the kidney and urinary tract (CAKUT) are
the leading cause of chronic kidney disease in children. Although the pathogenesis of
CAKUT is incompletely understood and heterogeneous, many cases arise from alterations
in genes critical for kidney development. We previously showed that absence of Tcf21
causes CAKUT in the mouse but the mechanisms remain obscure.

Methods: We utilized systemic and conditional Tcf21 knockout mouse models and
employed immunohistochemistry, in-situ hybridization, RT qPCR and kidney explant
studies.

Results: Global deletion of Tcf21 showed abnormal UB branching and arrested
mesenchymal to epithelial transition with resultant severe renal dysplasia. These kidneys
had markedly reduced expression of Gdnf, Wntll and Ret mRNA to 16%, 29% and
52% of normal levels respectively. When Tcf21 was specifically deleted from the cap
mesenchyme and its progenitors (Tcf217%;Six2-Cre), mutant kidneys showed abnormal
UB branching at early developmental stages (E11.5-13.5) but normal appearing collecting
ducts subsequently. Importantly however, when Tcf21 was selectively deleted from kidney
stromal cells (Tcf21"7;FoxD1-Cre), the mice developed diabetes insipidus-like phenotype
suggestive of functional defect in the collecting ducts. This was also supported by findings
of severe defect in UB branching at early stages of kidney development and by the
absence of collecting ducts at PO in Tcf21%1;FoxD1-Cre mice. Mechanistically, deletion
of Tcf21 from renal stromal cells was again associated with down-regulation of Gdnf and
Wntl1l supporting impaired branching signaling. Moreover, the stromal factor BMP4, a
known inhibitor of GDNF, was up-regulated in Tcf21 null kidneys both at the mRNA and
protein levels. This suggested that TCF21 controls UB branching by regulating BMP4.

Conclusions: Taken together, these results suggest that TCF21 is essential for normal
branching morphogenesis via regulation of Gdnf-Wnt11-Ret axis, likely via control of
BMP4 in the renal stroma. Further study is required to identify direct gene targets for
TCF21.

Funding: Private Foundation Support
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Identification of GREBIL as a Novel Causative Gene for Bilateral
Kidney Agenesis Lara De tomasi,' Pierre David,?> Flora Silbermann,!
Christelle Arrondel,* Olivier Alibeu,® Cecile Fourrage,* Brigitte Lelongt,®
Joélle Roume,* Christine Pietrement,” Bertrand Isidor,? Philippe Khau van kien,®
Robert Novo,'® Jelena Martinovic,* Marie Gonzales,*? Laurence Heidet,*®
Sophie Saunier,® Cecile Jeanpierre.! ‘Inserm UMR1163 - Imagine Institute,
Paris, France; ?Transgenesis Platform, Imagine Institute, Paris, France;
3Genomic Platform, Imagine Institute, Paris, France; “Bioinformatics
Platform, Imagine Institute, Paris, France; SUMR_S1155 - Tenon Hospital,
Paris, France; ®Department of Genetics, CHI POISSY ST GERMAIN EN
LAYE, POISSY, France; "Pediatric Nephrology Department, American
Memorial Hospital, Reims, France; ®Department of Genetics, CHU Nantes,
Nantes, France; *Department of Genetics, University Hospital Nimes, Nimes,
France; “*Department of Pediatric Nephrology, CHRU, Lille, France; “Unit
of Fetal Pathology, Antoine Béclere University Hospital, Clamart, France;
2Department of fetal pathology, AP-HP A Trousseau Hospital, Paris, France;
pediatric Nephrology Department, Reference Center MARHEA, APHP -
Necker Hospital, Paris, France.

Background: Renal hypodysplasia (RHD) is a heterogeneous condition
encompassing a spectrum of developmental kidney defects, i.e. renal agenesis, hypoplasia,
and cystic and non-cystic dysplasia. Many studies have identified genes involved in
kidney development. Heterozygous mutations in several of these genes have been shown
to lead to various forms of RHD. However, the pathophysiological mechanisms leading
to bilateral renal agenesis (BKA) remain largely elusive.

Methods: In order to identify novel RHD genes, we used whole exome/targeted
exome sequencing and analysed familial and severe cases including 68 families/cases with
BKA. Greb1l knock-out mice were generated using CRISPR/Cas9 and immunostaining
analysis was performed in cleared kidneys.

Results: Through whole exome sequencing we identified heterozygous loss-of-
function variants in GREB1L (Growth Regulation By Estrogen In Breast Cancer 1-Like)
in two families with BKA fetuses. Targeted exome sequencing revealed GREB1L
variations in 14 additional families, including 10 with BKA fetuses. Altogether, two
nonsense, one frameshift, one splice and twelve damaging missense variants were
identified. All these variants were absent from the ExAC database. GREBI1L encodes an
uncharacterised target of retinoic acid, never yet associated with kidney abnormalities.
Embryonic lethality was observed in Grebll knock-out mice in the homozygous state.
Analysis at E13.5 revealed that all Grebll” embryos were smaller and presented with
exencephaly and lack of kidneys. Light-sheet imaging of cleared kidneys did not reveal
any differences in size or branching in Greb1l*- embryos compared to wild-type. We also
showed that the fetal kidney was the major site of GREBIL expression. Analyses are in
progress to more precisely characterize the pattern of expression within fetal kidney. In
parallel, we generated Greb1l KO IMCD3 cells that are currently being used to analyse
the role of Grebll in epithelialization and branching. These cells will also be useful to
validate the pathogenicity of the missense variations.

Conclusions: These data demonstrate that GREBIL represents a novel RHD gene
with a crucial role in kidney development.

Funding: Government Support - Non-U.S.

TH-OR087

Protein Kinase 2b (PTK2b): A Novel Marker That Controls Urinary
Pacemaker Cell Function Norman D. Rosenblum,? Samir M. Iskander.*?
'Paediatrics, The Hospital for Sick Children, Toronto, ON, Canada;
2University of Toronto, Toronto, ON, Canada.

Background: Congenital non-obstructive hydronephrosis occurs in 0.5-1% of
pregnancies. Previously, we demonstrated that murine congenital non-obstructive
hydronephrosis is associated with absent expression of HCN3 and cKIT, which mark
distinct populations of urinary tract pacemaker cells (utPMCs) located in the pelvis-kidney
junction and ureter, respectively (JCI, 2011). Further, we showed that utPMCs are derived
from the Wntl+ neural crest (NC) cell lineage (Feeney M, ASN, 2015). Elucidation of the
ontogeny and function of utPMCs in health and disease are limited by the lack of known
cellular markers expressed earlier than the onset of expression of cKIT/HCN3 (E15.5).
The goal of these studies is to identify novel utPMC proteins that control their function.

Methods: HCN3+ and c¢KIT+ cells were isolated and purified using FACS. RNAs
differentially expressed in HCN3+ and HCN- cells were identified by RNA sequencing
(Seq) and validated by quantitative (q) PCR. Protein expression was analyzed by
immunoflouresence in situ. Contractile function was analyzed in murine pyeloureteric
explants with time-lapse imaging. NC derived-cells were identified by TOMATO
expression in Wntl1-Cre;ROSAU™™* mice,

Results: RNASeq of FACS-isolated murine E18.5 HCN3+ utPMCs versus adjacent
HCN3- cells, identified Ptk2b, a regulator of Ca2+ signaling and ion channel activity,
among seven other novel gene transcripts enriched in HCN3+ cells (P<0.0001, n=3/
group). Validation of RNASeq results by qPCR revealed 11.5- and 2.5-fold higher Ptk2b
mRNA in FACS-isolated HCN3+ and cKIT+ utPMCs, respectively, compared to their
adjacent HCN3- and cKIT- cells (P<0.05, n=3). Co-localization with TOMATO in Wnt1-
Cre;ROSAU™m+ mice demonstrated PTK2B expression in NC cells as early as E12.5.
Immunofluorescence in situ showed colocalization of PTK2b with HCN3 and cKIT as
early as E15.5 with sustained PTK2B expression in cKIT+ and HCN3+ cells until P8
and adulthood, respectively. Treatment of murine pyeloureteric explants with the PTK2b
inhibitors, PF431396 and Leflunomide (associated with human fetal non-obstructive
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hydronephrosis), decreased contraction frequency by 50% compared to vehicle-treated
controls (P<0.01, n=3).

Conclusions: PTK2b is a novel marker of utPMCs that: (i) is expressed in neural
crest cells before the onset of and coincident with HCN3 and cKIT expression, and (ii)
controls pelvic-ureteric contraction.

Funding: Government Support - Non-U.S.

TH-ORO088
Survival and Kidney Transplant Incidence on Home versus In-
Center Hemodialysis, Following Peritoneal Dialysis Technique

Failure Sheru Kansal,® Jose A. Morfin,® Eric D. Weinhandl.>* None,
Cleveland, OH; ?NxStage Medical, Inc., Victoria, MN; *University of California
Davis, El Dorado Hills, CA; “University of Minnesota, Minneapolis, MN.

Background: Peritoneal dialysis (PD) technique failure is often accompanied
by complications that increase risks of hospitalization and death. Planned transition
to hemodialysis may improve outcomes. Transitioning patients from PD to home
hemodialysis (HHD) may improve continuity of lifestyle and facilitate delivery of more
frequent treatment. However, data about transfer from PD to HHD are sparse.

Methods: We analyzed United States Renal Data System (USRDS) data from
to compare incidence of death and kidney transplant in patients that transferred from
PD to HHD in 2006-2012 and matched patients that transferred from PD to in-center
hemodialysis (IHD). We used propensity score matching, with scores as a function
of demographics and comorbidity; for each patient that transferred from PD to HHD,
we selected 3 matched patients that transferred from PD to IHD. We used Fine-Gray
regression to estimate intention-to-treat hazard ratios (HRs) of death and transplant
for HHD versus IHD, in aggregate and stratified by insurance status (non-Medicare,
Medicare).

Results: We identified 521 patients who transferred to HHD and 32,871 patients
who transferred to IHD. Before matching, mean hospitalized days during the 6-month
interval surrounding PD technique failure were 9.1 in Medicare patients who transferred
to HHD and 18.5 in Medicare patients who transferred to IHD. Survival in HHD patients
was 89.1% at 1 year and 80.5% at 2 years. The HR of death for HHD versus matched
IHD patients was 0.76 (95% confidence interval, 0.65-0.90). In subsets of non-Medicare
and Medicare patients, corresponding HRs were 0.57 (0.43-0.75) and 0.92 (0.75-1.13),
respectively. In Medicare patients, lower hazard of death with HHD was evident only
after 2 years of follow-up. Kidney transplant incidence in HHD patients was 10.6% at 1
year and 21.0% at 2 years. The HR of transplant for HHD versus matched IHD patients
was 1.36 (1.14-1.61).

Conclusions: Transfer to HHD after PD technique failure was rare, but associated with
lower risk of death and higher incidence of transplant than transfer to IHD. Heterogeneity
in relative risks by insurance status suggests uncertainty about the magnitude of benefit.
Still, the high hospitalization rate that typifies the transfer from PD to IHD suggests that
clinical outcomes after PD technique failure can be improved.

TH-ORO089

Contemporary Anemia Management in Peritoneal Dialysis Patients:
Results from the Peritoneal Dialysis Outcomes and Practice Patterns
Study (PDOPPS) Rachel Perlman,*? Junhui Zhao,®? Douglas S. Fuller,
Brian Bieber,> Yun Li°® Ronald L. Pisoni,> Bruce M. Robinson,?
David W. Johnson,* Hideki Kawanishi,® Simon J. Davies,® Martin J. Schreiber,”
Jeffrey Perl.® 'University of Michigan Health Center, Ann Arbor, MI; 2Arbor
Research Collaborative for Health, Ann Arbor, MI; *University of Michigan,
Ann Arbor, MI; “Princess Alexandra Hospital, Brisbane, QLD, Australia;
5Tsuchiya General Hospital, Hiroshima, Japan; ®University Hospital of North
Midlands, Stoke-on-Trent, United Kingdom; "DaVita HealthCare Partners
Inc., Denver, CO; 8St. Michael’s Hospital, Toronto, ON, Canada.

Background: Gaps in knowledge exist regarding anemia management among
peritoneal dialysis (PD) patients. We sought to understand international variation in
anemia management among patients receiving PD.

Methods: PDOPPS is an international prospective cohort study based on randomly
selected national samples of PD patients. Hemoglobin (Hgb), TSAT, and ferritin levels,
as well as erythropoiesis stimulating agent (ESA) and iron use collected between 2014-16
were compared in cross-sections of PD patients at study enrolment. Results were analysed
by country: Australia and New Zealand (A/NZ), Canada, Japan, United Kingdom (UK),
and United States (US).

Results: Mean Hgb ranged from 10.9-11.2 g/dL across countries (table). ESA use
was higher in Japan (93%) vs. 65-71% elsewhere, with ESA type varying by country.
Median epoetin dose ranged from 2500-7250 units/week. In US and Japan, 87-88% of
patients had a TSAT=20%, compared to 72-76% of patients in other countries. Ferritin
>500 ng/mL was most common in US, at 60% compared to 7-35% in other countries. IV
iron use was higher in US (53%) than elsewhere (5-18%).

Conclusions: In the largest international study to date of anemia and iron
management in PD patients, we have demonstrated comparable Hgb levels across
countries but significant variations in markers of iron adequacy and ESA and iron use.
Notably, US PD patients have higher ferritin levels, iron saturation and IV iron use than
other countries. Future analyses will investigate whether these differences persist after
patient- and facility-level adjustments, and will evaluate associations between anemia
management practices and clinical and patient-reported outcomes.
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TH-OR090

Randomized Trial on Adjunctive Lavage for Severe Peritonitis Steve
Siu-Man Wong,* Yuk L. Cheng,* Alex W. Yu.? *Alice Ho Miu Ling Nethersole
Hospital, N.T., Hong Kong; Hong Kong Baptist Hospital, Kowloon, Hong
Kong.

Background: No adjunctive therapy has been shown to improve the antibiotic
response in peritoneal dialysis (PD)-related peritonitis. This study was conducted to
assess if adjunctive lavage is useful for severe cases, as it may enhance the removal of
bacteria and inflammatory cells from the peritoneal cavity.

Methods: Intraperitoneal (IP) cefazolin/ ceftazidime were the empirical treatment
for PD peritonitis. Severe cases were defined as persistent symptoms with PD effluent
(PDE) leukocyte count >1090/mm? on day 3. We excluded patients with concurrent exit
site infection (ESI), or known fungal/ mycobacterial growth from the PDE. Recruited
patients with severe peritonitis were randomized into the lavage or control group. While
both groups involved empirical antibiotics escalation (vancomycin/ gentamicin) before
the microbiology report became available, continuous lavage by a cycler PD machine
was applied in the lavage group for 2-3 days, during which the antibiotics were given
intravenously. Usual PD regimen and IP administration of antibiotics were resumed after
lavage completed. Primary endpoint was the treatment outcome: success (cleared PDE)
or failure (catheter removed).

Results: Between March 2014 and May 2017, there were 399 peritonitis episodes
in our center. A total of 39 episodes, involving 36 patients, were recruited. The other 360
episodes were not recruited mostly because of their mild severity or treatment initiated
in other units. Among the recruited patients, 5 were excluded due to later development
of ESI (n=1), fungal (n=3) or mycobacterial growth (n=1) from the PDE. The peritonitis
details and outcome are shown in the Table.

Conclusions: Adjunctive lavage did not bring additional merit. Yet, the high
treatment success rates in both groups indicated that an early antibiotic escalation could
be beneficial in severe PD peritonitis with poor clinical response.

Patients’ characteristics & peritonitis details

Lavage group (n=17)  Control group (n=17) | P values
Age. yeurs 641192 58.8% 102 0.12
Male gender. n (%) 12(70.6) 52940 0.04
Peritoncal dialysis vintage. years 4227 47136 057
Dialysate leukocyte count on day 3. /mm > 6804 £ 5164 5297+ 3876 0.34
Gram-positive peritonitis. n (%) 6(353) 10 (58.8) 030
Gram-negative peritonits. n (%) $47.1) 4(235) 0.28
Mixed gram-positive & gram-negative peritonitis. n (%) 30176 2018 1.00
Culture-negative pritonitis. n (%) 00000 159 100
Treatment success. n (%) 12(70.6) 14 (82.4) 0.69

TH-OR091

Retroperitoneal Leakage as an Important Cause of Acute Ultrafiltration
Failure in Peritoneal Dialysis Patients Min Zhang,* Qionghong Xie,?
Da Shang,! Chuan-Ming Hao,? Tongying Zhu.* 'Division of Nephrology,
Huashan Hospital, Fudan University, Shanghai, China; 2Huashan Hosp.,
Shanghai, China; *Huashan Hospital of Fudan University, Shanghai, China;
“Huashan Hospital, Fudan University, SHANGHAI, China.

Background: Acute ultrafiltration failure (AUFF), characterized by a sudden
reduction in ultrafiltration, is one of the causes of technique failure in peritoneal dialysis
(PD). AUFF can lead to fluid overload, which is a high risk factor for mortality in PD
patients. Retroperitoneal leakage (RPL) is one of the causes of AUFF. In this study, we
aimed to analyze the risk factors of RPL in PD patients and observe the outcomes.

Methods: RPL was determined by magnetic resonance (MR) peritoneography in the
patients with AUFF. Non-AUFF patients were chosen as controls. Demographic and PD
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related characteristics were analyzed between these two groups and treatment outcome
was observed in RPL patients.

Results: During a 6-year observational period, 142 out of 421 PD patients developed
AUFF, and 49 (34.5% in AUFF) of them were diagnosed as RPL by MR Peritoneography.
None of RPL patients had hernia, pleural fistula or PD tube exit fistula, while one patient
had scrotal fistula. Twenty-one (42.9%) of the RPL cases occurred in the first 3 months,
while 16 (32.7%) occurred after 2 years’ PD therapy. The percentage of male patients was
significantly higher in the RPL group than in the controls (75% vs. 51%, P=0.003). RPL
patients were younger than non-RPL patients (48.42+14.64 vs. 55.86=16.99, P<0.001).
No child-bearing experience was a risk factor for RPL in female PD patients (3/12 vs.
10/119, P=0.002). While multi-variants analysis showed that only younger age was a risk
factor (P=0.017). After 8 weeks’ intermittent peritoneal dialysis (IPD) or hemodialysis,
four patients turned to hemodialysis permanently because of severe and persistent
leakage, while others improved remarkably confirmed by MR peritoneography and
resumed CAPD.

Conclusions: RPL is common in PD patients and an important cause of AUFF. MR
peritoneography is an ideal diagnostic method to detect RPL. Risk factors for RPL include
younger age and probably no child-bearing experience in females. RPL is reversible after
transitional therapy of IPD or hemodialysis.

Funding: Government Support - Non-U.S.
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Bio Impedance Measurements Taken Over a Period of Time May Be
Better Predictors of Survival Than Baseline Measurements in Peritoneal
Dialysis Patients Hari Dukka,® Mark Lambie,® Simon J. Davies.? *Keele
University, Crewe, United Kingdom; 2University Hospital of North Midlands,
Stoke-on-Trent, United Kingdom; Nephrology, University Hospital North
Midlands, Stoke on Trent, United Kingdom.

Background: Numerous recent studies have shown that a single measure of body
composition estimated from bioimpedance (BI) in dialysis patients is predictive of
survival. However, fluid status varies with time and it is not known whether repeated
measures improve predictions when compared to a single measure.

Methods: We analysed the long-term predictive value of baseline and longitudinal (5
measures over 12 months). BI measurements obtained from 289 patients enrolled into the
UK and Shanghai BI trial (4 centres, 2009-2010). Patients were followed up until a censor
date of 30 April 2016 and events such as death, Haemodialysis and transplantation were
recorded. Analysis was performed using Cox model stratified for centre.

Results: On univariate analysis, increased extracellular water to total body water
ratio (ECW/TBW) and lower phase angle (PA) predicted worse survival with HR’s of
1.063 (95% CI 1.030-1.097) and 0.792 (95% CI 0.671-0.933) respectively. In an analysis
adjusted for age, co-morbid score, albumin and urine volume, baseline values of both
ECW/TBW and PA provided estimated hazard ratios closer to 1 (HR 1.023, 95% CI
0.984-1.063, and HR 0.913, 95% CI 0.761-1.095 respectively). When time varying rather
than baseline values were used in the same adjusted analysis, the goodness of fit statistics
improved significantly (ECW/TBW A-2LL 7.7, PA A-2LL 6.2) and estimated HR’s were
further from 1 (ECW/TBW HR 1.063, 95%CI 1.023-1.106, PA HR 0.726, 95%CI 0.577-
0.913).

Conclusions: Our analysis demonstrates that repeated BI measurements over a
period of time increases the predictive value compared to baseline measurements.

Survival analysis of Longitudinal ECW/TBW measures.

Survival analysis of longitudinal phase angle measures.

TH-OR093

Effects of Long-Term Treatment with Low GDP, pH Neutral
Solution on the Peritoneal Functions and Morphological Changes
in PD Patients Mitsuhiro Tawada,*? Yasuhiko Ito,*?> Chieko Hamada,*
Masashi Mizuno,? Yasuhiro Suzuki,? Fumiko Sakata,? Shoichi Maruyama.?
*Koujyukai Kasugai Hospital, Kasugai, Japan; 2Nagoya University Graduate
School of Medicine, Nagoya, Japan; 2Aichi Medical University, Nagakute,
Japan; “Juntendo University, Tokyo, Japan.

Background: Effects of long-term treatment with acidic solution on the peritoneal
membrane are well known. However, the peritoneal membrane damage induced by long-
term peritoneal dialysis low GDP, pH neutral solution (neutral solution) has not been
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reported in detail. The aim of this study was to investigate the effects of neutral solutions
on peritoneal functions and morphological changes.

Methods: This study used pathological and immunopathological techniques to assess
peritoneal membrane biopsy samples from peritoneal dialysis patients treated with acidic
solution or neutral solution. And we investigate the D/P Cr changes by long-term neutral
solution treatments.

Results: The morphological changes were compared between the acidic solution
group (n=54) and neutral solution group (n=67). According to the analyses, the ratio
of lumen diameter to vessel diameter (L/V ratio) was significantly smaller (p<0.01),
peritoneal membrane was thicker (p<0.01) and accumulation of advanced glycation
end-products (AGEs) was higher in the acidic solution group than in the neutral solution
group (p<0.01). In addition, acidic solution group (n=33) and neutral solution group
(n=31) who were treated for 4 to 10 years were compared. In this study, the L/V ratio
was significantly smaller (p<0.01) and peritoneal membrane was thicker (p=0.034), and
there were no significant differences in number of CD31 positive vessels and CD68
positive cells between the two groups. Furthermore, the L/V ratio in the acidic solution
group significantly decreased over time (p<0.01), no such change was seen in the neutral
solution group. According to the results of peritoneal equilibration tests for long term
neutral solution treatments, D/P Cr also did not change over time.

Conclusions: These findings suggest that neutral peritoneal dialysis solutions prevent
morphological changes and keep peritoneal functions with no changes in D/P Cr after
long term PD treatment.

TH-OR094

Socioeconomic  Factors and Racial/Ethnic  Disparities in PD
Initiation Jenny 1. Shen,! Holly Wilhalme? Sitaram Vangala®
Anjali B. Saxena,? Keith C. Norris.® *LaBiomed at Harbor-UCLA, Torrance,
CA,; %Stanford University / Santa Clara Valley Med Ctr, Los Altos, CA; SUCLA,
Los Angeles, CA.

Background: Peritoneal dialysis (PD) has been underutilized in the US. The
discrepancy is most pronounced in black and Hispanic patients who, despite having a
higher prevalence of chronic kidney disease than non-Hispanic White and Asian patients,
are less likely to use PD. We investigated the association of socioeconomic factors with
racial and ethnic disparities in the initiation of dialysis with PD in the US.

Methods: We identified from the USRDS all adult patients who initiated dialysis on
Day 1 with either hemodialysis (HD) or PD from 2005-13 and categorized them as either
non-Hispanic White, Hispanic White, non-Hispanic Black, or non-Hispanic Asian. We
then used logistic regression to estimate the odds ratio (OR) of initiating dialysis with PD
vs. HD for each of the minority groups compared to non-Hispanic White patients.

Results: Of 522,767 patients, 55% were non-Hispanic White, 28% black, 13%
Hispanic white, and 4% Asian; 8% started dialysis on PD. In unadjusted analyses, Blacks
and Hispanics were 30% and 21% less likely and Asians were 32% more likely to start
on PD than whites (Table). The gap for Blacks and Hispanics widened and for Asians
lessened when adjusted for age, sex, and calendar year of dialysis initiation. However, the
disparities narrowed when adjusted for individual and neighborhood level socioeconomic
factors.

Conclusions: Black and Hispanic patients are less likely to start on PD than White
patients, especially given their age, sex, and era of dialysis initiation. This disparity is
reduced, but still statistically significant when adjusted for socioeconomic factors. More
research is needed to determine whether these variables are associated with potentially
modifiable factors such as physician or patient bias against starting PD in patients of a
certain socioeconomic background.

Funding: NIDDK Support, Other NIH Support - NCATS

OR (95%CI) of starting dialysis on PD (vs. non-Hispanic Whites)

Model Blacks Hispanic Whites Asians
unadjusted 0.69 (0.68-0.71) 0.81 (0.78-0.84) 132 (1.26-1.38)
1: adjusted for age. sex. calendar year 056 (0.550.58) 0,66 (0.64-0.68) 117(1.12-122)
2 adjusted for I+comorbiditics+labs 0.6 (0.64-0.68) 069 (0.67-0.72) 101 (0.69-105)
3; adjusted for 2+sociocconamic factors® 0.76 (0.740.79) 0.90 (0.87-0.94) 100 (0.95-1.05)

*SES factors: early referral, insurance, employment, neighborhood poverty, neighborhood
education, neighborhood % black/Hispanic, neighborhood linguistic isolation, rural/
urban, # of nephrologists & large PD units/population, census division

TH-OR095

Quasi-Continuous  Monitoring of intraperitoneal Volume Using
Segmental Bioimpedance in Peritoneal Dialysis Patients Fansan Zhu,'
Samer R. Abbas,' Roxana M. Bologa,? Nathan W. Levin,' Peter Kotanko.*?
'Renal Research Institute, New York, NY; 2The Rogosin Institute, New York,
NY; slcahn School of Medicine at Mount Sinai, New York, NY.

Background: Ultrafiltration failure (UFF) is a frequent complication in peritoneal
dialysis (PD) patients. The peritoneal equilibration test (PET) is the standard method
for assessing peritoneal transport characteristics. However, dynamic changes in
intraperitoneal volume (IPV) during the dwell cannot be determined by PET. The aim of
this pilot study was to explore the feasibility of segmental bioimpedance analysis (SBIA)
to quasi-continuously monitor IPV during dwell periods.

Methods: 10 PD patients (7 females, age 59+8.8 years, weight 71.9+12 kg) with
standard 4 hours PET using 2 L of 2.5 % dextrose PD solution were studied. Eight
electrodes were placed as shown in Figure 1. At 5 kHz resistance (R,, Ohm) was measured
from each pair of electrodes minute-by-minute with the Hydra 4200 device. During the
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PET IPV was calculated from the average R, of the left and right sides of the abdomen
(Zhu et al., Am J Kidney Dis, 42:167-172, 2003). This setting allowed us to follow the IPV
time course and determine the maximum IPV from visual inspection of the recordings.

Results: In 9 patients the IPV measurements were technically successful; in 1 patient
signal quality was poor. Figure 2 shows a typical IPV measurement. Average (SD) drain
volume at 4 hours was 0.5+0.3 L by SBIA compared to weight loss (AWt) of 0.54+0.27
kg. Maximal IPV indicated by SBIA was 1.0£0.4 L. The difference between maximal
IPV and drain volume was 0.5+0.4 L (95% confidence interval: 0.2 to 1.2; P<0.01 in a
paired t-test) L. Maximal IPV was reached after a dwell time of 157+57 minutes (range
113 to 200 min).

Conclusions: This pilot study demonstrates the feasability of segmental bioimpedance
to quasi-continuoously monitor IPV and to identify the time point of maximum IPV.
These insights may help to optimize individual PD treatments and improve ultrafiltration
efficiency. While these results are encouraging, additional validation studies, to
automatically detect maximum IPV, and efforts to improve measurement convenience
are required.

Figl and Fig2

TH-OR096

Low Serum Potassium Is Associated with Indicators of Under-Nutrition
and Reduced Residual Kidney Function: Results from the
Peritoneal Dialysis Outcomes and Practice Patterns Study
(PDOPPS) Simon J. Davies,* Junhui Zhao,? Brian Bieber,? Douglas S. Fuller,?
James A. Sloand,® Andreas Vychytil,* Hideki Kawanishi,® David W. Johnson,*
Angela Y. Wang,” Sarinya Boongird® Thyago P. Moraes,® Sunil V.
Badve,'® Jeffrey Perl.!* 'University Hospital of North Midlands, Stoke-on-
Trent, United Kingdom; 2Arbor Research Collaborative for Health, Ann
Arbor, MI; ®Baxter Healthcare Corporation, Deerfield, IL; *Medical
University of Vienna, Vienna, Austria; STsuchiya General Hospital,
Hiroshima, Japan; SPrincess Alexandra Hospital, Brisbane, QLD, Australia;
“University of Hong Kong, Queen Mary Hospital, Hong Kong, China;
8Ramathibodi Hospital, Mahidol University, Bangkok, Thailand; °Pontificia
Universidade Catolica do Parana, Curitiba, Brazil; *°St. George Hospital,
Kogarah, NSW, Australia; 'St. Michael’s Hospital, Toronto, ON, Canada.
Group/Team: On behalf of PDOPPS dialysis prescriptiOn and fluid
management working group.

Background: Serum potassium <4mmol/L is associated with increased all-cause
mortality risk and possibly increased risk of peritonitis in PD patients. We evaluated
the relationship between serum potassium (K) and patient characteristics and clinical
practices in PDOPPS.

Methods: PDOPPS is a prospective cohort study of PD treatment and outcomes in
Australia, Canada, Japan, New Zealand, Thailand, the UK, and the US. Using the most
recent value within 8 months of study enrollment, we defined low K as <4 mEq/L. We
assessed demographic and clinical associations with low K using logistic regression
generalized estimating equations.

Results: Among 2486 incident and prevalent patients analyzed, 69% had K <4 mEq/
L. Demographic variables were similar in patients with or without low K. Low K was
associated with several indicators of poorer nutritional status, including lower levels of
serum phosphorus, creatinine, and albumin, but higher levels of serum bicarbonate.
Patients with greater residual kidney function were less likely to have low K. Low K was
associated with higher prescribed glucose concentrations and systolic blood pressure.

Conclusions: Low K is associated with indicators of reduced muscle mass and/or
protein intake and reduced residual kidney function rather than increased dialytic
clearance. Increased blood pressure and prescription of glucose in patients with K=4 mEq/
L group likely reflects their higher oral salt and fluid intake but could reflect increased
calorie contribution from dialysate. Clinicians should recognize that lower K levels, even
within the normal range, may reflect under-nutrition particularly when associated with
reduced residual function and that could contribute to increased mortality risk.

Funding: Commercial Support - Amgen, AstraZeneca, Baxter Healthcare, Kyowa
Hakko Kirin, Hexal AG, Janssen, Keryx, Proteon, Relypsa, Roche, Vifor Fresenius
Medical Care Renal Pharma, ERA-EDTA, Japanese Society for PD, Association of
German Nephrology Centres, Societies for Nephrology in Germany, Italy, & Spain.,
Private Foundation Support, Government Support - Non-U.S.
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TH-ORO097

New Overhydration Definition and Mortality Risk Assessment in
Automated Peritoneal Dialysis Mexican Patients Julio C. Arriaga,?
Gabriela Leal,® Bernardo Moguel.* *Instituto Nacional de Cardiologia, Mexico
City, Mexico; 2Instituto Nacional de Cardiologia Ignacio Chavez, Tlalpan,
Mexico; *Instituto Nacional de Cardiologia, México, Mexico.

Background: CKD prevalence in Mexico is about 33% and peritoneal dialysis
(PD) represents 66% of renal replacement therapy. Overhydration assessment with
bioimpedance in APD patients may be a key point predictor for mortality.

Methods: We analyze an APD cohort of 64 Mexican patients. Anthropometric,
blood and nutritional profiles, time in APD, dialysis prescription, use of medication and
bioimpedance analysis was assessed and reported as the average of 3 repeated samples
during the last 6 months. Inclusion criteria were age =18 years, clinical and biochemical
stability and adherence to dialytic therapy. Patients with other systemic comorbidities
were excluded. Edema index (Ei) was defined as ECW/TBW (extracellular water/ total
body water) =0.385 and phase angle (Pa)(4.8. Euvolemic and overhydrated groups were
compared in mortality, regression, correlation and risk factor analysis.

Results: Mean age was 38.9 =15 years. BMI was normal in half of the patients;
43 patients were overhydrated and 21 euvolemic, we observed significant differences
between groups (p(0.05) for Ei, Pa, albumin, residual urine volume and RDW. Survival
analysis at 48 months was 100% for euvolemic arm and 79.1% for overhydrated patients
(p=0.05). Regression model showed an r2= 0.6. Correlation coefficient analysis for
overhydration was 0.85 for Pa and 0.52 for low albumin both with p(0.05. Risk factors
for mortality were Ei OR=1.26 (IC 1.08-1.47), Pa(4.8 OR=6.13 (IC 1.16-32.3), albumin
(3.5 OR=5.8 (IC 1.29-26.5), Age =50 years OR=5.0 (IC 1.15-21.7) and RDW =14.5%
OR=1.38 (1.12-1.69).

Conclusions: Bioimpedance analysis is a practical, useful, cheap, easy and relevant
evaluation that impacts on mortality. Cut point values for Mexican PD population
(Ei=0.385 and Pa=4.8) are proposed as a new overhydration definition in stable
normotensive and non-clinical edema patients. Overhydration, albumin and RDW model
predicts 60% of mortality risk in this population.

TH-OR098

Development of an AKI Prediction Model Using Machine
Learning Jay L. Koyner, Kyle Carey, Matthew M. Churpek. University of
Chicago, Chicago, IL.

Background: Early identification of hospitalized patients at risk for the development
of AKI prior to changes in serum creatinine(SCr) may improve patient outcomes. We
aimed to develop an AKI risk prediction algorithm using electronic health record(EHR)
data across ward and ICU patients

Peritoneal Dialysis

Oral Abstract/Thursday

Methods: All hospitalized patients at the University of Chicago who had SCr
measured from 11/2008 to 1/2016 were eligible. Patients with a first SCr>3.0mg/dl,
those who had an ICD9 code for CKD Stage 4 or higher, or received renal replacement
therapy(RRT) within 48 hours (hrs) of admission were excluded. Demographics, vital
signs, lab results, interventions, medications, blood transfusion & diagnostic testing were
utilized in a gradient boosted machine learning algorithm to predict SCr-based KDIGO
stage 2 AKI, with 60% of the data used for derivation and 40% for validation. Area under
the curve (AUC) was calculated in the validation cohort, and subgroup analyses were
conducted across admission SCr, AKI severity, and hospital location

Results: Among the 121,158 included patients, 17,481(14.4%) developed KDIGO
AKI, with 4,251(3.5%) developing Stage 2 and 1,997(1.6%) Stage 3. The AUC(95%CT)
of the model in the validation cohort was 0.90(0.90-0.90) for predicting Stage 2 AKI
within 24 hrs and 0.87(0.87-0.87) within 48 hours. The AUC was 0.95(0.95-0.95) for
Stage 3 in 24 hrs and 0.92(0.92-0.93) for 48 hrs. Accuracy was excellent for predicting
RRT(n=821) in the next 72 hrs 0.94(0.94-0.94). AUCs for the subgroups can be found in
the table. At a threshold with a sensitivity of 85% and a specificity of 85%, the median
time from first reaching the threshold to stage 2 AKI was 42(IQR 12,140) hrs

Conclusions: Readily available EHR data can be used to predict impending AKI
prior to changes in SCr with excellent accuracy across different patient locations and
admission SCr. Real-time use of this model would allow early diagnostic and therapeutic
interventions for those at high risk of AKI and may improve cost and outcomes

AUC(95%CI) tor Predicting Stage 2 AKI within 24 hrs
Patient Location
Ward 0.88(0.88-0.88)
ICU 0.88(0).88-0.89)
Admission SCr (mg/dL)
<1.0 0.88(0.88-0.89)
10w 1.9 0.92(0.92-0.92)
2.0t029 0.92(0.92-0.92)
TH-OR099

The Effect of Early Initiation of Renal Replacement Therapy Guided
by Furosemide Stress Test on Clinical Outcomes: A Multicenter
Randomized Controlled Trial (FST Trial) Nuttha Lumlertgul,
Sadudee Peerapornratana,* Karjbundid -. Surasit,> Thananda Trakarnvanich,®
Wanjak Pongsittisak,® Pleumjit Tankee,* Kriang Tungsanga,* Somchai Eiam-
Ong,* Kearkiat Praditpornsilpa,® Nattachai Srisawat.! *Chulalongkorn
University, Bangkok, Thailand; 2Nakornping hospital, Chiangmai, Thailand;
3Vajira Hospital, Bangkok, Thailand; “Vachira Phuket Hospital, Phuket,
Thailand.

Background: Recently, furosemide stress test (FST) has been introduced as a
novel acute kidney injury(AKI) test. Furosemide-nonresponsive AKI patients have poor
outcomes. There are unavailable data whether early initiation of renal replacement therapy
(RRT) in furosemide non-responsive AKI patients could provide better outcomes than
standard RRT. This FST trial (NCT02730117) was conducted to determine whether early
initiation of RRT in furosemide-nonresponsive patients could improve 28-day mortality.

Methods: AKI patients were recruited from 5 tertiary care hospitals. FST was
performed by giving intravenous furosemide (1 mg/kg in furosemide-naive or 1.5 mg/
kg in previous furosemide use). Furosemide non-responsive patients (urine output less
than 200 mL in 2 hours) were randomized into early or standard RRT group. With the
carly strategy, RRT was initiated within 12 hours after randomization. With the standard
strategy, RRT was started when standard criteria were met. We also collected blood
samples for testing plasma NGAL, NT-proBNP and angiopoietin-2 on day 0, 3, and 7.

Results: Among 87 furosemide-nonresponsive patients, 97.7% in the early RRT
group and 70.5% in the standard RRT group received RRT. The 28-day mortality in the
early RRT and the standard RRT were comparable (65.1 VS 56.8%, P=0.33). There was
no difference in the dialysis dependence rate (35.3 VS 45%, P=0.55). Interestingly, urine
output on day 7 in the early RRT group was lower than the standard RRT group (498.5 VS
1,560 mL, P=0.035). There was a trend of more hemodynamic instability related to RRT
in the early RRT group than the standard group (32.6 VS 15.9%, P = 0.07). Of interest,
time to renal recovery occurred significantly earlier in the standard than the early RRT
group (2 VS 7 days; P=0.018). There were no differences in plasma NGAL, NT-proBNP,
and angiopoietin-2 levels between 2 groups.

Conclusions: This was the first study to test the role of FST in guiding RRT initiation.
Early RRT in furosemide-nonresponsive patients is not recommended since it could not
improve 28-day mortality and might prolong time to renal recovery.

Funding: Government Support - Non-U.S.

TH-OR100

Urinary Matrix Metalloproteinase-7 Predicts Severe AKI and Poor
QOutcomes after Cardiac Surgery Xiaobing Yang,? Fan Fan Hou.* *Nanfang
Hospital, Guangzhou, China; 2Nanfang Hospital, Southern Medical
University, Guangzhou, China.

Background: Urinary matrix metalloproteinase (uMMP)-7 levels faithfully reflect
the activity of intrarenal Wnt/B-catenin which is activated in AKI models. uMMP-7 level
might be used as a noninvasive biomarker for early predicting AKI after cardiac surgeries.

Methods: we performed a prospective, multicenter, two-stage cohort study in 721
patients undergoing cardiac surgery. In stage 1, 323 children were recruited from 3
academic medical centers. In stage 2, 398 adults were enrolled at 6 centers. The levels
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of uMMP-7 and other injury biomarkers were analyzed during the perioperative period.
Severe AKI was defined as Kidney Disease Improving Global Outcomes stage 2 or 3.

Results: uMMP-7 peaked within 6 hours after surgery in patients who subsequently
developed severe AKI. After multivariate adjustment, the highest quintile of uMMP-7
was associated with 17-fold (in adults) and 36-fold (in children) higher odds of severe
AKI compared with the lowest quintile. Elevated uMMP-7 associated with increased
risk of composite events (severe AKI, acute dialysis, and in-hospital death) and longer
stay in intensive care unit and hospital. For predicting severe AKI, uMMP-7 had an area
under the receiver-operating characteristic curve (AUC) of 0.81 (in children) and 0.76 (in
adults), outperforming urinary interleukin-18, urinary angiotensinogen, urinary neutrophil
gelatinase-associated lipocalin, urinary albumin to creatinine ratio, urinary tissue
inhibitor metalloproteinase-2xIGF-binding protein-7, and the clinical model. uMMP-7
significantly improved risk reclassification over the clinical model alone as measured by
net reclassification improvement and integrated discrimination improvement.

Conclusions: uMMP-7 is a promising predictor for severe AKI and poor in-hospital
outcomes in patients after cardiac surgery.

Funding: Government Support - Non-U.S.

TH-OR101

Urine Insulin like Growth Factor Binding Proteinl (IGFBP1): Novel
Prognostic Biomarker in AKI Nithin Karakala,"? Ricky Edmondson,*
Christian Herzog,' John M. Arthur.*2 *Nephrology, University of Arkansas for
Medical Sciences, Little Rock, AR; 2Nephrology, Central Arkansas VA, Little
Rock, AR.

Background: Serum creatinine (Cr) is a poor prognostic marker in early AKI.
Prognostic urine biomarkers could be valuable tools to detect high risk patients in early
AKI. We identified urine IGFBP1 as a potential biomarker using discovery proteomics
and validated it in a larger cohort.

Methods: We performed liquid chromatography/ tandem mass spectrometry on
urine from patients who developed stage 1 AKI within 48 hours after cardiac surgery. 10
patients that required renal replacement therapy within 7 days after surgery were matched
to 20 patients with similar comorbities, baseline Cr, surgical type, bypass status and
change in Cr at urine collection. The biomarker concentration was subsequently measured
in 213 patients by ELISA to validate the prognostic ability. The primary outcome in the
validation set was the composite of death, renal replacement therapy (RRT) and KDIGO
stage 3.

Results: In the discovery phase we identified 2065 high confidence proteins of which
126 had p values of less than 0.01 between groups. IGFBP1 had the largest fold increase
in RRT (14.8-fold). Median amino acid coverage of IGFBP1 in controls was 0% (range
0-15%) and 26% (0-38%) in RRT. Based on these data, we performed validation with
ELISA in a larger cohort. Of the 213 patients included in the validation set, 27 met the
primary outcome. The median time to urine collection from cardiac surgery was 22 hours
(range:19-43). There were no significant differences between the outcome groups with
respect to demographics, underlying medical conditions, type of surgery or pre-op Cr. The
median concentration of IGFBP1 was significantly higher in the primary outcome group
at 40 (95%CI:10-244) vs 3 (1-11) ng/ml; p<0.05. Median concentration of IGFBP1 was
significantly higher in those that met secondary outcomes of mortality (40, 95%CI: 10-
333 vs 3: 1-16 ng/ml; p<0.05) and RRT (81: 13-353 vs 4: 1-17 ng/ml; p<0.05) compared
those who did not meet these outcomes. Urine IGFBP1 levels were highly discriminative
for identifying the primary outcome (ROC AUC: 0.85) and the secondary outcomes death
(0.82) and dialysis (0.85). The results did not significantly change when urine IGFBP1
concentrations were normalized to urine Cr.

Conclusions: Urinary IGFBP1 is a prognostic biomarker of AKT after cardiac surgery
and can predict adverse outcomes early in the course of disease.

Funding: NIDDK Support, Veterans Affairs Support, Clinical Revenue Support

TH-OR102
Polymyxin-B  Induces Fas-Mediated Apoptosis in a Human
Kidney Proximal Tubule Microphysiological System (Organ-on-
a-Chip) Pavan K. Bhatraju,> Elijah Weber,> Jonathan Himmelfarb,
Edward J. Kelly.? 'Kidney Research Institute, Seattle, WA; 2University of
Washington, Seattle, WA.

Background: In response to the emergence of multi-drug resistant gram negative
infections, polymyxin-B (PMB) use has increased despite the clinical observations of
severe nephrotoxicity. Our lab is modeling PMB-induced nephrotoxicity in 2D proximal
tubule epithelial cells (PTECs) and in a 3D microphysiological system (MPS) to identify
biological pathways in the development of renal epithelial cell injury.

Methods: PTECs were treated in 2D with escalating doses of PMB (0 uM to 800
uM). Cellular viability (cell cytotoxicity assay) and caspase 3, 7 activation (fluorescent
caspase detection) were measured. The minimal concentration that led to cell death in 2D
cultured PTECs was used in the MPS. The MPS system was treated with 50 uM for 48
hours. Effluent was collected at 24 hours and analyzed for caspase cleaved cytokeratin
18 (CK-18). Additionally, transcriptional response was analyzed via RNA-sequencing
(RNA-seq) of PMB treated MPS.

Results: In two separate donors, PMB-induced toxicity was observed in 2D in a
concentration dependent manner with decreasing cellular viability with increasing
PMB concentrations. The EC50 for PMB was 130 uM (SD +/- 12.3) and the minimal
concentration that led to cell death was 50 uM. Additionally, we observed increasing
caspase activation with decreasing cellular viability (one way ANOVA p-value <0.0015).
In the 3D MPS, PMB significantly increased CK-18 effluent levels (control 70 +/- 11 U/l
versus PMB 207 +/- 24 U/l, p < 0.001). RNA-seq demonstrated increased transcription
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of Fas/FasL related genes including Fas cell surface receptor (FAS), Fas associated death
domain (FADD) as well as others. The RNA seq response was distinct compared to MPS
treated with cadmium, another known nephrotoxicant.

Conclusions: We have demonstrated that in 2D and in 3D, PMB induced injury is
mediated through apoptosis. Furthermore, transcriptional response data demonstrates
upregulation of Fas pathways in human PTECs after PMB exposure. This study supports
continued study of apoptosis and the Fas-pathway to potentially develop therapies
that ameliorate PMB induced nephrotoxicity. Clinically, CK-18 may be useful as a
biomarker of PMB induced-AKI. This research was supported by an unrestricted gift
from the Northwest Kidney Centers to the Kidney Research Institute, F32DK 112532,
UH3TR000504.

Funding: NIDDK Support, Private Foundation Support

TH-OR103

Precision Medicine in Renal Failure: Role of Lanosterol Synthase Gene
and Endogenous Ouabain in AKI Marco Simonini,* Chiara Lanzani,*
Elena Bignami,* Nunzia Casamassima,* Lorena Citterio,? Rossella Iatrino,’
Roberta Meroni,? Laura Zagato,> Simone Fontana,” Simona Delli carpini,®
Elisabetta Messaggio,® Elena Brioni,®® John Hamlyn,® Paolo Manunta.!
'HSR-Nefrologia, Milano, Italy; Ospedale San Raffaele, Milano, Italy; *San
Raffaele Hospital, Milano, ltaly; “San Raffacle Scientific Institute, Milan,
Italy; SUniversity of Maryland, Baltimore, Baltimore, MD; Universita San
Raffaele, Milano, Italy; "Universita Vita Salute San Raffaele, Milan, Italy;
8Universita Vita-Salute - Ospedale San Raffaele, Milano, Italy; °Vita-Salute
San Raffaele University, Milan, Italy; *°ospedale San Raffaele, Milan, Italy.

Background: A key question in renal failure concerns the mechanism(s) that
underlie the decline in renal function. Endogenous Ouabain (EO) has been proposed as
predictive biomarker for acute kidney injury (AKI), and effector of glomerular damage
in salt-sensitive hypertensive rats. Lanosterol Synthase (LSS) is a key enzyme in the EO
biosynthesis. This work explores the association of LSS genotypes and kidney EO with
renal damage and its progression.

Methods: Three different conditions were investigated: 1. Renal EO: we analyzed
EO contents of the cortex and medulla of healthy kidneys derived from nephrectomised
patients genotyped for LSS genetic variants. 2. Essential Hypertension: 338 naive
hypertensive (f 162, m 176, age 44.5+0.42 years) were enrolled for a prospective follow-
up study, in which BP was maintained in similar range and changes in renal function
were followed. 3. AKI: 1097 individuals undergoing elective cardiovascular surgery were
enrolled for a prospective, observational study, investigating the genetic predisposition
to AKIL.

Results: Among LSS genotypes, individuals with LSS AA variant had higher renal
cortical content of EO (2.14+0.29 ng/g), than their LSS CC (1.25+0.08 ng/g; p=0.0009)
counterparts. The follow-up study revealed a genotype-dependent decline in renal
function over time. LSS AA exhibited greater eGFR decay than LSS CC (AA -2.02+1.22
vs CC 2.24+0.76 ml/1.73m2/yr; p=0.027), despite similar blood pressure values.
Likewise, the incidence of AKI following cardiovascular surgery was greater among LSS
AA individuals, and proportional to the number of A alleles (AA 30.7% vs AC 26.0% vs
CC 17.4%; p=0.001).

Conclusions: Our findings support the view that LSS drives a common mechanism
of renal damage in hypertension and AKI and this appears to be mediated in part by
EO. LSS-based risk stratification can be used for the timely preoperative recognition and
improved management of acute kidney failure.

TH-OR104

Cell-Cycle Arrest Biomarkers TIMP2*IGFBP7 Predict Worse Outcomes
in Septic Patients without Clinical Evidence of AKI Marco Fiorentino,*?
Christopher M. Keener,* Ali Smith,* John A. Kellum.* *Center for Critical
Care Nephrology, CRISMA, Department of Critical Care Medicine, University
of Pittsburgh, Pittsburgh, PA; 2Department of Emergency and Organ
Transplantation, Nephrology, Dialysis and Transplantation Unit, University
of Bari, Bari, Italy.

Background: Acute kidney injury (AKI) is associated with both short and long-term
adverse outcomes in patients with sepsis. Standard criteria for AKI, like serum creatinine
(sCr) and urine output (UO), are poor, late and non-specific diagnostic tools. The aim of
this study is to analyze the performance of several biomarkers in addition to standard
criteria for early prediction of sepsis-associated AKI.

Methods: We analyzed data from 1243 patients with septic shock enrolled in
the ProCESS trial of early goal-directed therapy, for which biomarkers at admission
were available. TIMP2*IGFBP7, uNGAL and uKIM1 at the time of admission were
independently combined with clinical parameters for AKI (sCr and UO). Our primary
endpoint was the development of severe AKI (KDIGO stage 3), renal replacement
therapy (RRT) or death in the first 7 days of enrollment. We analyzed the frequency of the
outcome and the odds ratios (ORs) for each combination, compared to a reference (normal
sCr, UO and negative biomarkers). We also examined the effect of different resuscitation
strategies on the endpoint.

Results: Excluding patients with stage 3 AKI at admission and those with missing
data, we analyzed 493 patients with availability of biomarkers at time 0. No significant
differences in the outcome were found when uNGAL and uKIM1 were added to sCr and
UO. By contrast, in patients with normal sCr and UO, the proportion of patients who
developed the endpoint was significantly higher in those with positive (>0.3 ng/m1%/1000)
urine TIMP2*IGFBP-7 (16.2% vs 5.7%, p=0.02) and the odds ratio for developing the
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endpoint was 3 times greater (OR 3.03, 95%CI 1.27-7.22). Similar results were found in
sensitivity analyses using the highest cut-off for TIMP2*IGFBP7 (>2 ng/ml?/1000; OR
2.8, 95%CI 1.14-6.84) and using different outcomes (death/dialysis at 30 days OR 3,
95%CI 1.26-7.15, p=0.005; death/dialysis at 1 year OR 3.32, 95%CI 1.41-7.85, p=0.002).
Moreover, the effect of the protocolized resuscitation vs usual care on the endpoint was
negative and not different across TIMP2*IGFBP7 strata.

Conclusions: Early assessment of TIMP2*IGFBP7 at the time of admission in ICUs
may significantly improve the ability to predict hard outcomes (severe AKI, RRT and
death within 7 days) in apparently “asymptomatic” septic patients (normal sCr and UO).

Funding: Other NIH Support - ROIDK083961

TH-OR105

AKI Severity and Risk of Adverse Pregnancy Outcomes in Women with
Recovered AKI Jessica S. Tangren,' Wan Ahmad Hafiz Wan Md Adnan,?
Elizabeth D. Ankers,' Ravi I. Thadhani.! *Massachusetts General Hospital,
Boston, MA; 2University Malaya, Kuala Lumpur, Malaysia.

Background: We previously reported that an episode of clinically recovered AKI
(rAKI) before pregnancy was associated with increased rates of pregnancy complications
including preeclampsia. Our initial study was not powered to determine if stage of
AKI was associated with adverse outcomes. Using an expanded cohort of women with
recovered AKI with 8 years of additional data, we aimed to identify if AKI severity prior
to pregnancy was associated with adverse pregnancy outcomes.

Methods: We conducted a retrospective cohort study of women who delivered
infants from 1998 to 2016 at the Massachusetts General Hospital. Pregnancy outcomes in
women with a history of Stage 1 (S1, n=98), Stage 2 (S2, n=99) and Stage 3 (S3, n=49)
AKI were compared to women without a history of AKI (controls, n=24,460).

Results: Pre-pregnancy serum creatinine measurements were similar between
women with rAKI and controls (0.63 = 0.1 vs 0.69 = 0.1 mg/dl). Women with rAKI
had an increased rate of preeclampsia (22% versus 4%, p<0.01). Infants of women with
r-AKI were born earlier (38.2+3.1 vs. 39.2+2.2 weeks, p<0.01). Increasing AKI stage was
associated with higher rates preterm delivery and preeclampsia (Table 1). Rates of IUGR
were higher in women with rAKI but did not show a dose-response effect (p for trend
= 0.40). After multivariate adjustment women with S3 AKI were at increased risk for
preeclampsia compared to women with S1 AKI (OR 3.7 95%CI 1.5-9.1) Longer duration
(years) from AKI to pregnancy was associated with decreased risk for preeclampsia (OR
0.7 95% CI0.6-0.9).

Conclusions: Severity of AKI demonstrated a dose-response relationship with many
adverse pregnancy outcomes. Longer duration between AKI episode and pregnancy was
protective against adverse outcomes. Further research is needed to determine how best to
counsel young women with AKI planning pregnancy.

Funding: Private Foundation Support
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Potential Impact of CMS Payment Policy on Misclassification of
Dialysis-Requiring AKI (AKI-D) as ESRD: A National Temporal Trend
Analysis Benjamin J. Lee, Kirsten L. Johansen,? Charles E. McCulloch,!
Chi-yuan Hsu.! *University of California, San Francisco, San Francisco, CA;
2San Francisco VA Medical Center, San Francisco, CA.

Background: Difficulty in predicting which patients with AKI-D will recover to
discontinue dialysis may result in misclassification of such patients as having ESRD,
which may be detrimental to patient well-being and may falsely inflate estimates of
national ESRD incidence. External factors such as reimbursement policies may influence
misclassification.

Methods: Using US Renal Data System (USRDS) Standard Analytic Files, we
studied all patients registered as having incident ESRD from 1995 to 2014 (n=2,049,212).

Predicting AKI

Oral Abstract/Thursday

Patients subsequently reported to be alive 290 days without continued dialysis treatments
or kidney transplant were considered misclassified AKI-D and not true ESRD cases. We
used linear regression and interrupted time-series (ITS) regression to estimate temporal
trends in AKI-D misclassification, with particular attention to mid-2012 when the Centers
for Medicare & Medicaid Services (CMS) changed reimbursement policy to forbid ESRD
facilities from providing dialysis to AKI-D outpatients.

Results: The overall AKI-D misclassification rate was 6.2%, but with a distinct
temporal trend (Figure). AKI-D misclassification increased on average 0.36% (95% CI
0.33-0.38%) per year from 2000 to 2010. It then abruptly changed in July 2012, when our
univariate ITS model estimated that misclassification incidence decreased 2.14% (1.11-
3.18%).

Conclusions: Approximately 1 in every 16 patients in the ESRD registry is actually
misclassified AKI-D, a much higher proportion than reported previously. The incidence of
misclassification increased throughout the first decade of the 21 century but subsequently
decreased around the time of a key Medicare reimbursement policy change.

Funding: NIDDK Support

6-month absolute count (bar graph) and 6-month cumulative incidence (%, line graph) of
AKI-D misclassification in the USRDS.

TH-OR107

Mitochondria Homing Drug MA-5 Protects against Contrast Induced
AKI Takehiro Suzuki, Tetsuro Matsuhashi, Akihiro Matsuo, Koichi Kikuchi,
Eikan Mishima, Chitose Suzuki, Sadayoshi Ito, Takaaki Abe. Tohoku
university, Sendai, Japan.

Background: Contrast induced acute kidney injury (CI-AKI) is the common cause of
the iatrogenic and drug-induced kidney injury, but the therapeutic procedures have not been
established. The renal hypoxia and the toxic effects on renal tubular cells are postulated as
the pathophysiologic mechanisms of CI-AKI. Recently we reported mitochondria homing
drug, mitochonic acid-5 (MA-5) increased intracellular ATP, decreased mitochondrial
ROS and improved cell survivals of fibroblasts form mitochondrial disease patients by
binding mitochondrial protein Mitofilin and promoting oligomelization of ATP synthases
(Suzuki T. Tohoku J Exp Med 2015, Matushashi T. EBioMedicine 2017). MA-5 improved
the renal function and tubular cell injuries in murine renal ischemia reperfusion and
cisplatin induced nephropathy models (Suzuki T. JASN 2016). The aim of this study is to
examine the protective effects of MA-5 on CI-AKI.

Methods: Human proximal tubular cell line HK-2 cells were cultured to 80%
confluent and MA-5 at 10uM final concentration for 24hr without serum and then added
radiocontrasts sodium ditrizoate, lopamidol and iohexol at 75mg iodine /ml for another
Thr. Cell viability and cytotoxicity were accessed by WST-8 assay and LDH assay
respectively. Male CD-1 and C57/BL6 mice, 10-12 week old were left-nephrectomized
(Nx) and MA-5 was administrated, at 50mg/kg body weight by gavage, to mice 2hr
before they injected with an inhibitor of prostaglandin synthesis (indomethacin, 10 mg/
kg) intraperitoneally and iohexol (300 mg iodine/ml, 2 g iodine/kg) intravenously. 24hr
after iohexol injection, mice were sacrificed, serum creatinine (Cr), urinary Neutrophil
gelatinase-associated lipocalin (NGAL) and renal pathology were examined.

Results: MA-5 improved cell viabilities and reduced injured cell derived LDH
activity in culture medium in Sodium ditrizoate, lopamidol and iohexol treated HK2
cell culture. Serum Cr at 24hr after iohexol injection showed tendency to improve but
not significant in MA-5 treated mice comapred to control group. Urinary NGAL was
significantly decreased in MA-5 treated animals compared to vehicle gavaged mice.

Conclusions: MA-5 exhibited improved viability in contrast medium treated HK-2
cells as well as decrease renal injury marker NGAL in CI-AKI model mice. MA-5 might
have the therapeutic potency on CI-AKI.

Funding: Government Support - Non-U.S.
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ADAM17 Induces Sustained Pro-Fibrotic EGFR Activation via a Positive
Feedback Loop Involving YAP1-Dependent Transcription of Pro-
AREG Eirini Kefalogianni, Andreas Herrlich. Washington University in St.
Louis, St. Louis, MO.

Background: We recently showed that the cell-surface metalloprotease ADAM17
and its substrates, including in particular the epidermal growth factor receptor (EGFR)
ligand pro-amphiregulin (pro-AREG) are highly upregulated after kidney injury and that
inducible proximal tubule (PT)-specific knockout of ADAM17 confers protection against
fibrosis in ischemic and obstructive kidney injury mouse models. To clarify the role and
function of ADAM17 and its substrate AREG in PT cells in vivo, we have now genetically
labeled (tdTomato) PT cells in ADAM17 wt or ADAM17 PT-KO mice and studied them
after kidney ischemia-reperfusion injury (IRI). We have also examined the transcriptional
regulation and function of pro-AREG in PT cells in vitro. Finally, we investigated the
activation of these pathways in acute kidney injury (AKI) and chronic kidney disease
(CKD) in human samples.

Methods: We used SLC34al-Cre-ERt2;R26tdTomato;ADAMI17f/fl (PT-KO) and
respective littermates and subjected them to unilateral IRI. tdTomato positive cells were
isolated by FACS. ADAMI17 and downstream pathways were studied in human and
mouse PT cells in vitro and in human AKI and CKD samples.

Results: IRI induces the transcriptional upregulation of ADAM17 and pro-AREG in
PT cells (tdTomato+ cells). This upregulation is diminished in PT cells lacking ADAM17,
suggesting that a positive feedback loop exists in which ADAM17 activity drives not only
the release of soluble active AREG but also the upregulation of pro-AREG. This positive
feedback is also observed in vitro; soluble AREG causes sustained (profibrotic) activation
of EGFR that requires Yap1-dependent upregulation of pro-AREG expression, followed
by ADAM17-mediated release of soluble AREG. AREG is unique among other EGFR
ligands in inducing a panel of proinflammatory and profibrotic cytokines in vitro. PT cells
isolated from injured mice and lacking ADAM17 show diminished production of these
factors as compared to controls. Finally, levels of urinary and serum soluble AREG are
upregulated in human AKI and CKD samples, suggesting that this pathway is also active
in human kidney disease.

Conclusions: Injury-induced ADAM17-dependent release of soluble AREG drives
a profibrotic positive feedback loop of further AREG release via Yapl-dependent
transcriptional upregulation of pro-AREG.

Funding: NIDDK Support

TH-OR109

Macrophage Mitophagy Modulates Pro-Fibrotic Response in Renal
Fibrosis Divya Bhatia, Mary E. Choi. Division of Nephrology and
Hypertension, Weill Cornell Medicine, New York, NY.

Background: Kidney injury involves infiltration of pro-inflammatory macrophages
and oxidative stress induced mitochondrial dysfunction, and pro-fibrotic macrophages
driving progression of renal fibrosis. Mitophagy, the selective autophagy of dysfunctional
mitochondria, is important for cellular homeostasis. We examined the role of PTEN-
induced kinasel (PINK1), major mediator of mitophagy, in regulating macrophage
derived fibrotic response.

Methods: Wild type (WT) and PINK1-KO mice, subjected to unilateral ureteral
obstruction (UUO), a model of progressive renal fibrosis, were sacrificed at day 3.
Peritoneal and bone marrow-derived macrophages were isolated. The expression
levels of CD11b, Ly6C, F4.80, CD206 and CX3CRI were detected by flow
cytometry. Arginasel (Argl), TGFf type I receptor (TGFBRI), fibronectin and a-
smooth muscle actin (a-SMA) expression was determined by western blot. MitoSox
staining was used to assess mitochondrial derived superoxide production. Mitophagy
was suppressed in RAW264.7 cells through transfection of PINK1 small interfering
RNA (siRNA).

Results: UUO-induced increase in the expression of circulating Ly6C++ CD11b+
pro-inflammatory monocytes was higher in PINK1-KO mice compared to WT. PINK1-
KO mice displayed higher expression of F4.80+ CD206+ pro-fibrotic macrophages and
chemokine receptor CX3CRL1 in obstructed kidneys compared to WT and contralateral
kidneys. Flow cytometric data revealed increase in the Ly6C++ pro-inflammatory cells in
kidney post-UUO at day 3. However, their expression was comparable in kidneys from
KO and WT mice. The expression of Argl and fibronectin was higher in kidneys of KO
mice after UUO. Furthermore, PINK1 deficient macrophages (both primary PINK1-KO
and siRNA knockdown RAW264.7) exhibited enhanced polarization towards pro-fibrotic
phenotype. Primary PINK1-KO macrophages also showed higher expression of Argl,
TGFBRI, fibronectin and a-SMA. The expression levels of Argl, fibronectin and a-
SMA were further increased after stimulation with TGFf. In addition, PINK1 deficient
macrophages displayed higher mitochondrial superoxide levels upon TGFf stimulation
compared to WT.

Conclusions: PINK1-mediated mitophagy deficiency results in increased oxidative
stress and enhanced pro-fibrotic response by macrophages. Macrophage mitochondrial
superoxide production might play critical role in activation of their pro-fibrotic phenotype
and progression of renal fibrosis.

Funding: NIDDK Support
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TH-OR110

Therapeutic Angiogenesis in CKD Alejandro R. Chade, Gene L. Bidwell.
University of Mississippi, Jackson, MS.

Background: Renal microvascular (MV) loss in CKD correlates with progressive
loss of renal function. However, whether this is an association or a cause-effect relation
is unclear. We developed a drug-delivery construct of an elastin-like polypeptide (ELP)
fused to VEGF-A and showed that intra-renal infusion of ELP-VEGF in CKD improved
renal function. We tested the hypothesis that ELP-VEGF therapy may induce long-term
recovery in CKD by stimulation of MV proliferation and repair.

Methods: CKD was induced in 8 pigs by bilateral renal artery stenosis and diet-
induced dyslipidemia. Blood pressure was continuously measured (telemetry). Bilateral
RBF and GFR were quantified in vivo using multi-detector CT after 6 weeks of CKD, and
then pigs randomly treated with a single intra-renal administration of ELP-VEGF (100
ug/kg) or placebo (n=4 each). In vivo studies were repeated 4 and 8 weeks after treatment,
pigs were then euthanized, and ex vivo studies performed to quantify renal MV density
(micro-CT), MV remodeling, and angiogenic signaling

Results: RBF and GFR were reduced in CKD, accompanied by hypertension, cortical
and medullary MV remodeling and loss, and blunted expression of VEGF, HGF, specific
VEGF/HGF receptors, and markers of cell progenitors (Oct-4 and CD-34). However,
CKD+ELP-VEGF pigs showed 28% and 53% improvement in RBF and GFR 4 weeks
after treatment, and 46% and 74% recovery after 8 weeks, respectively (compared to pre-
treatment), followed by increased expression of angiogenic and progenitor cell markers,
reduced MV loss and remodeling [Figure]

Conclusions: Therapeutic angiogenesis via single-dose ELP-VEGF therapy
stimulates renal neovascularization and MV repair, which likely drove recovery of renal
function and improved CKD stage from 2 to 1. CKD recovery was progressive, and our
data imply that underlying mechanisms of the long-term effects may involve sustained
stimulation of cell progenitors to and within the kidney.

Funding: Other NIH Support - AHA and NHLBI
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The Impact of a Young Circulation on Renal Injury and Fibrosis in
Aged Mice David A. Ferenbach,*?> Cuiyan Xin,! Julia Wilflingseder,!
Jeremy Hughes,? Joseph V. Bonventre.* !Brigham and Women’s Hospital,
Boston, MA; 2MRC Centre for Inflammation Research, University of
Edinburgh, Edinburgh, United Kingdom.

Background: Aging is associated with an increased risk of acute kidney injury
(AKI) and higher rates of subsequent fibrotic chronic kidney disease (CKD). The
mechanisms accounting for these changes in injury and fibrosis susceptibility remain
poorly understood. We conducted studies using heterochronic parabiosis to test whether
the young circulation can influence injury imposed on an older mouse.

Methods: Parabiotic pairs were established between young (Y, 8 weeks old) and old
(O, 14 months old) female C57BL6 mice to generate YY, OO, OY and YO pairings, and
a shared microcirculation was allowed to develop for 28 days. Baseline and post-injury
renal characteristics were assessed by immunofluorescence, western blotting, microarray
analysis and Somascan measurement of circulating protein levels. AKI was induced via
20 minutes bilateral renal ischaemia/reperfusion injury (IRI), and chronic fibrosis via
unilateral ureteric obstruction. Animals were followed for 24hrs for peak IRI severity, and
for up to 14 days for UUO-induced fibrosis

Results: Baseline renal function was equivalent in all groups. At d28 of parabiosis,
old animals in both OO and OY pairings had increased levels of baseline fibrosis (p<0.05)
compared to the young in YO and YY pairs. In the acute injury model on the Old mice,
OY animals demonstrated significantly lower 24 hr serum creatinine compared with OO
animals (p<0.05). In the UUO model of chronic renal fibrosis, Old animals in OY pairs
showed reduced scarring, macrophage infiltration and inflammatory gene transcription
compared to Old paired with Old mice (OO) (all p<0.05). Microarray studies revealed
multiple transcriptional processes which alter with aging and injury and revert to ‘young’
patterns after OY pairing. Bulk proteomics on >1000 circulating proteins identified 11
compounds which track with the protected phenotype.
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Conclusions: Our data show that normal aged kidneys exhibit differences from the
young kidney at a transcriptomic and proteomic level even with well maintained renal
function. Furthermore, connection to a young circulation modifies the transcriptional
signature in the aged kidney at baseline and protects against subsequent AKI and
progressive renal scarring, indicating the presence of a circulating factor which modifies
renal aging. Therapeutic targeting of these compounds is ongoing.

Funding: Private Foundation Support

TH-OR112

5-Lipoxygenase Promotes Renal Interstitial Injury and Fibrosis
John R. Montford,* Colin D. Bauer,* Evgenia Dobrinskikh,' Katharina Hopp,*
Moshe Levi,' Raphael A. Nemenoff,! Seth B. Furgeson.*? University of
Colorado Denver, AMC, Aurora, CO; ?Denver Health, Denver, CO.

Background: Although macrophages promote renal fibrosis, the mechanism is
incompletely understood. Macrophages may exert tissue damage through activation of
5-lipoxygenase (5-LO). 5-LO and 5-LO associated protein (FLAP) initiate leukotriene
synthesis; the downstream enzymes LTA, hydrolase (Lta4h) and LTC, synthase (Ltc4s)
catalyze the production of LTB, and cysteinyl leukotrienes, respectively. We hypothesized
that leukotriene inhibition would decrease renal fibrosis after unilateral ureteral
obstruction (UUO).

Methods: C57Bl/6 mice undergoing UUO were treated with zileuton (5-LO
antagonist) or vehicle. UUO was also done in wild type, Flap knockout (ko), Ltadh
ko and Ltc4s ko mice. Renal fibrosis was measured using both a biochemical assay
(hydroxyproline) and microscopy to detect second harmonic generation (SHG) signal
from collagen. To measure metabolic changes in renal tubular epithelial cells, fluorescent
lifetime imaging microscopy (FLIM) was performed to determine alterations in free and
bound NADH levels.

Results: We found a large induction in 5-LO-expressing interstitial leukocytes
in kidneys of UUO mice. Treatment of mice with zileuton before UUO significantly
decreased hydroxyproline content at 7 days (37% reduction vs. vehicle). SHG microscopy
also confirmed a significant decrease in renal fibrosis in zileuton-treated mice (40%
reduction). Compared to littermate controls, Flap ko mice had less interstitial fibrosis
as measured by hydroxyproline assay (33% reduction). Ltc4s ko mice, but not Ltadh
ko mice, were significantly protected from UUO-induced fibrosis (44% reduction in
hydroxyproline content and 41% reduction in fibrotic area by SHG). We then performed
FLIM for NADH to determine if 5-LO inhibition led to metabolic changes in renal tubular
epithelial cells. We found that there was significant shift to glycolytic metabolism after
UUO in control mice; this was partially abrogated in zileuton-treated mice. To validate
these findings, we tested whether 5-LO is induced in other models of chronic kidney
disease and found increased numbers of 5-LO expressing leukocytes in mice with
polycystic kidney disease.

Conclusions: 5-lipoxygenase and LTC, synthase are potent inducers of renal fibrosis
after UUO. The pathologic effects of leukotrienes may be partially mediated through
changes in renal tubular epithelial metabolism.

Funding: Other NIH Support - NHLBI K08 - HL103774
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MicroRNA-214 Confers the Pathogenesis of CKD by Disrupting
the Mitochondrial OXPHOS Aihua Zhang, Mi Bai, Yue Zhang,
Songming Huang, Zhanjun Jia. Nephrology Department, Children’s Hospital
of Nanjing Medical University, Nanjing, China.

Background: Mitochondria are critical in determining the energy hemostasis and cell
fate. Mitochondrial dysfunction (MtD) presenting with aberrant mitochondrial oxidative
phosphorylation (OXPHOS) and other abnormalities is involved in the chronic kidney
disease (CKD). Here we investigated the role of miR-214 in mediating the MtD and
kidney injury in CKD.

Methods: The CKD patients’ renal biopsy tissues, three CKD animal models (UUO,
albumin-overload, and post-AKI), and tubular cells challenged with several insults were
used to define the role of miR-214 in CKD, as well as the potential mechanisms.

Results: In CKD patients, the renal tubules presented more abundant miR-214
expression compared with the healthy controls, which was accompanied by a positive
correlation with the severity of proteinuria and renal fibrosis. Meanwhile, several lines
of CKD animal model of UUO, albumin-overload, and post-AKI and renal tubular cell
models induced by IL-1p, hypoxia, albumin, or TGF-$ displayed similar enhancement
of miR-214. Importantly, systemic inhibition or specific tubular deletion of miR-
214 strikingly attenuated CKD pathology in line with the ameliorated responses of
apoptosis, inflammation, and fibrosis in CKD models mentioned above. In contrast,
overexpressing miR-214 induced tubular cell apoptosis. Moreover, in the mechanistic
study, we proved that cytoplasm miR-214 could be translocated into the mitochondria to
target mitochondrial gene ND4L and ND6 to disrupt mitochondrial OXPHOS, leading to
mitochondrial dysfunction and subsequent tubular injury and fibrosis in CKDs.

Conclusions: These results not only demonstrated a pathogenic role of miR-214
in CKDs by targeting mitochondrial gene ND4L and ND6 to disrupt mitochondrial
OXPHOS but also suggested the potential of this microRNA as the therapeutic target and
diagnostic biomarker of CKDs.
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TH-OR114

Biopsy Transcriptome Expression Identifies Loss of FRMD3 as a
Mediator of Declining Renal Function in CKD Eoin P. Brennan,?
Caitriona M. McEvoy,? Oisin Gough,? Susan M. McAnallen,2 Mohd R. Rodzlan
Akib,* Anthony M. Dorman,*?® Peter J. Conlon,® Denise M. Sadlier,>*
Catherine Godson.? *Department of Nephrology and Pathology, Beaumont
Hospital, Dublin, Ireland; ?Diabetes Complications Research Centre, UCD
Conway Institute & School of Medicine UCD, University College Dublin,
Dublin, Ireland; *Royal College of Surgeons Ireland, Dublin, Ireland; “Mater
Misericordiae University Hospital, Dublin, Ireland. Group/Team: GENIE
Consortium.

Background: We have generated global transcriptome profiles of renal biopsies from
patients with chronic kidney disease (CKD). Here, we investigated the relationship
between renal gene expression and clinical parameters of kidney function, and identify an
association between loss of Ferm domain-containing protein 3 (FRMD3) and a decline in
renal function.

Methods: We performed RNA-Seq gene expression profiling on material obtained
from patients undergoing clinically indicated biopsy (n=44). Using this phenotypically
heterogenous cohort of patients, the association of gene expression with clinical
parameters [tubulointerstitial fibrosis (TIF) score, eGFR, serum creatinine, glomerular
basement membrane thickness] was investigated. Follow-up clinical data (serum
creatinine measurements 3-6 years post-biopsy) was used to identify gene expression
profiles predictive of disease progression. Subsets of genes were identified that were
significantly associated (FDR P<0.05) with these parameters of kidney disease.

Results: Pathway analyses identified enrichment for pro-inflammatory signalling (e.g.
T-cell infiltration, TNF-a., NF-kB, IFN-y, CD3) in patients with severe CKD. 1,590 genes
were significantly associated with renal decline in these patients during a 3-6 year follow-
up period (FDR P<0.05), including loss of FRMD3 expression (FDR P=0.006).
Interestingly, large scale genome-wide association studies have recently implicated
FRMD?3 as a genetic candidate in kidney disease. Using functional studies we investigated
the role of FRMD3 in renal cells using in vitro models of renal fibrosis. Here, FRMD3
knockdown caused exaggerated fibrotic responses to TGF-B1 in renal tubule epithelial
cells. Finally, mass spectrometry analysis of FRMD3 binding partners indicated
interactions with mitochondrial respiratory chain components (complex I, IIT and V).

Conclusions: Taken together, these data implicate FRMD3 as a novel regulator of
renal function in CKD.

Funding: NIDDK Support, Government Support - Non-U.S.
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Rescue of Reno-Protective BMP7 by Low-Dose Hydralazine Protects
Functional Parenchyma with Restoration of Solute and Solvent
Transporters Bjoern Tampe, Desiree Tampe, Gerhard A. Mueller,
Michael Zeisberg. University Medical Center Goettingen, Goettingen,
Germany.

Background: CKD progression remains an unsolved problem in clinical Nephrology
since approaches to reverse or repair chronic renal injury are not yet available. BMP7
and its agonists are among leading compounds currently under clinical testing and widely
accepted to facilitate regeneration of the injured kidney, ultimatively associated with
attenuation of disease progression. The impact of restoring intrarenal BMP7 with regard
of renal excretory function on a molecular level remains elusive.

Methods: In multiple mouse models of acute (moderate IRI), acute-on-chronic
(severe IRI) and chronic kidney disease (UUO, 5/6 Nx, FAN, NTN), dynamic regulation
of BMP7 and signaling (pSmad1/5/8) were analyzed by qRT-PCR, Western blotting and
immunostaining. Furthermore, BMP7 promoter methylation was assessed by MeDIP in
cohorts of mice treated with low-dose Hydralazine and corresponding cell culture models
of EMT program in TECs. Finally, impact on expression of solute and solvent transporters
was analyzed by qRT-PCR, immunostaining and functional monitoring of transporter
function.

Results: Based on a genome-wide transcriptional expression dataset for bioactive
small molecules, transcriptional induction of BMP7 was among top induced candidate
genes in response to Hydralazine. Low-dose Hydralazine mediates TET3-dependent
normalization of BMP7 promoter methylation in multiple rodent CKD models and human
cell lines. On a mechanistic level, transcriptional induction of reno-protective BMP7
attenuates intratubular EMT program commonly observed during CKD progression,
ultimatively associated with protection from G2/M arrest of TECs and attenuation of
renal fibrogenesis. We provide evidence that protection of functional parenchyma restores
solute and solvent transporter function, including AQP1, AQP3 and Na'/K*-ATPase,
supporting a protective role also for renal excretory function on a molecular level.
Based on existing transciptional profiling datasets, decline of renal excretory function
is commonly associated with loss of intrarenal BMP7 expression, suggesting that reno-
protection mediated by Hydralazine may also have promise among CKD patients.

Conclusions: In summary, low-dose Hydralazine induces reno-protective BMP7 and
protects functional parenchyma with restoration of solute and solvent transporters.
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SIRT6-Knockout Mice Exhibit Marked Type IV  Collagen
Deposition, Causing Phenotypes Similar to Those of Diabetic
Tubulopathy Hirokazu Muraoka, Kazuhiro Hasegawa, Shu Wakino,
Hiroshi Itoh. Keio University, Tokyo, Japan.

Background: The class of NAD-dependent deacetylase and longevity genes called
sirtuins comprises seven isoforms (SIRT1 to SIRT7). Here we investigated the role of
SIRT6 in the kidneys.

Methods:

Results: We investigated the intrarenal distribution of SIRT6 expression in different
physiological conditions using wild-type mice and human renal biopsy specimens. High
Sirt6 levels were detected in the nucleus of proximal tubules (PTs), whereas low levels
were observed in glomeruli and other tubules. To assess the temporal changes in SIRT6
expression in different physiological conditions, we modeled several kidney injuries.
Among these, diabetic nephropathy models demonstrated marked alterations. We next
evaluated the temporal changes in SIRT6 expression every 8 weeks (8W, 16W, 24W, and
32W)in STZ and db/db models. At 8W and 16W, SIRT6 expression exhibited no difference.
However, SIRT6 expression was conspicuously downregulated at 24W and was further
augmented at 32W in both STZ and db/db models. To delineate the endogenous role of
SIRT6 in the kidneys, we newly created PT-specific SIRT6-conditional knockout (CKO)
mice by crossbreeding SIRT6 flox/flox[Editor]l] mice with g-GT Cre mice. PT-SIRT6-
CKO mice exhibited marked proximal tubular basement membrane (TBM) thickening
and widespread peri-proximal tubular fibrosis. We next tested the molecular mechanisms
underlying tubulopathy augmentation caused by SIRT6 knockdown. By performing
DNA microarray and confirmatory real-time PCR analyses after microdissecting PT-
injured regions together with immunostaining and immunogold electron microscopy,
we could demonstrate that tissue inhibitor metalloproteinase 1 (TIMP-1) mRNA levels
were elevated, leading to decreased MMP-9 activity and upregulated type IV collagen
protein levels. These changes were consistent with the phenotypes of PT-SIRT6-CKO
mice. Lastly, we analyzed in detail the mechanisms whereby SIRT6 knockdown directly
elevated TIMP-1 mRNA levels and revealed that SIRT6 deficiency in PTs directly
hyperacetylated histone H3 lysine K9 and RELA at these target regions within the TIMP-
1 promoter.

Conclusions: PT Sirt6 is suggested to be involved in type IV collagen-related TBM
thickening and peritubular fibrosis, which directly regulates TIMP-1 expression and plays
a crucial role in tissue fibrosis, especially in diabetic nephropathy.

TH-OR117

Aging Phenotype(s) in Kidneys of Diabetic Mice Are p66ShcA
Dependent Himanshu Vashistha,* Allyson E. Bradley,! Bronwyn Leblanc,!
Frank C. Abbruscato,! Ashwani Malhotra,> Pravin C. Singhal?
Leonard G. Meggs.! ‘Ochsner Health System, New Orleans, LA; 2Feinstein
Inst.Med research and NSLIJ, Manhasset, NY.

Background: Hyperglycemia constitutively activates the p66ShcA protein, which
controls cellular responses to oxidative stress, aging and apoptosis. Here, we test the
hypothesis aging phenotype(s) in kidneys of diabetic mice, that are commonly associated
with the broad category of chronic kidney disease (glomerulosclerosis, interstitial fibrosis,
tubular atrophy), are linked to the p66ShcA locus.

Methods: Stem cell antigen-1* (Sca-1+) mesenchymal stem cells (MSCs) were
isolated from kidneys of WT and p66 KO mouse, and plated in media containing normal
or high glucose. Parameters evaluated were ROS metabolism, apoptosis, cellular and
molecular markers of senescence and DNA microarray gene profiles. p66 KO diabetic
mice, were generated by crossing Akita (Ins2+) with p66 KO mouse. Kidneys were
examined at 12 mo of age by light microscopy and deconvolution microscopy.

Results: WT-MSCs exhibit an exponential increase in ROS metabolism, upregulation
of senescence associated proteins (p21; pl6™&%; p53) and enter apoptotic or senescent
phenotypes. DNA microarray detected downregulation of Wnt regulatory genes,
implicated in self renewal and differentiation. By contrast, p6KO-MSCs are resistant to
HG-stress signals, apoptosis/cell senescence and express increase levels of intracellular
b-catenin, mimicking canonical Wnt signaling. Small clusters of Sca-1+MSCs in kidneys
of p66 KO Akita were captured by deconvolution microscopy scattered in the interstitium
adjacent to tubules, but were only rarely seen in kidneys of WT and Akita. Furthermore,
the senescent biomarker pl6™* was upregulated in proximal tubular epithelial cells of
Akita, whereas expression levels did not differ between p66 KO-Akita and WT (non-
diabetic); indicative p66ShcA participates in activation of pl6™* in diabetic kidneys.
Histologic markers of aging were prominent in Akita kidneys, whereas these aging
phenotypes were barely detectable in kidneys of p66 KO-Akita. Taken together, p66 ShcA
is necessary and sufficient for the expression of aging phenotypes in kidneys of diabetic
mice.

Conclusions: Our results establish a genetic link between diabetes, constitutive
p66ShcA expression and accelerated aging phenotype(s) in the kidney, that may serve as
precursors to diabetic nephropathy.

Funding: Private Foundation Support
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Kidney Allografts with High Risk APOL1 Genotypes Have Worse
Outcomes: Association with Decreased Podocyte Density Dhruti P. Chen,®
Ziad S. Zaky,! Jesse D. Schold,' Leal C. Herlitz,' Rasha El-Rifai,*
Paul E. Drawz,* Leslie A. Bruggeman,® John R. Sedor,? Emilio D. Poggio,*
John F. O’Toole.> ‘Cleveland Clinic, Cleveland, OH; 2MetroHealth Medical
Center, Cleveland, OH; *None, Cleveland, OH; “University of Minnesota,
Minneapolis, MN; 5Case Western Reserve University, Cleveland, OH.

Background: Variants in APOL1 gene (G1 or G2), which encodes apolipoprotein
L1(APOL1), associate with non-diabetic kidney diseases in African Americans (AA) but
the mechanisms driving this association remain unclear. Kidney diseases only develop
in a subset of individuals with high risk APOL1 genotypes, consistent with a need for a
“second hit” or stress to initiate disease. Mice transgenic for G2 have a podocyte depletion
phenotype compared to wild-type mice or mice expressing the reference allele (G0). We
hypothesized that variant APOL1 generates subclinical, prodromal podocyte injury that
is a “first hit.”

Methods: A cohort of 107 AA kidney donors, living (LD) and deceased (DD), with
available implant biopsy tissue and DNA were genotyped for APOL1 risk variants and
evaluated for baseline kidney phenotypes, histology, and podocyte density in implant
biopsies. Recipients were genotyped for APOL1 and outcomes collected, including graft
loss and rate of eGFR decline.

Results: Donor demographic data and clinical phenotypes at graft implant were
similar between high risk (HR, 2 risk variants, n=16) and low risk groups (LR, <2 risk
variants, n=91). Glomerular volume was lower in HR group (2.58 um®X10° vs. 3.13
um®X10¢, p=0.03) of implant biopsies. Podocyte density was significantly less in HR
compared to LR (108 = 26 vs 127+40 podocytes/10°um?, p=0.03). Similarly, podocyte
coverage of glomerular area was reduced in HR vs. LR donors (30% vs. 39%, p=0.05).
Recipients were 64% AA and 36% White or not specified;38% of AA recipients had HR
APOL1. Recipients were followed for 48 months, and increased graft loss of HR donor
was noted using a multivariate model (Hazard Ratio = 2.7; 95% CI, 0.9-7.8) and Kaplan
Meier graft survival (HR 61% vs. LR 91%, log rank p-value=0.049). eGFR decline was
also greater in recipients of HR APOL1 allografts with slope of overall decline statistically
significant (p<0.001), eGFR(mL/min) at 60 months was 27 in HR vs. 51 in LR.

Conclusions: In living and deceased donors, outcomes of APOL1 HR allografts
were significantly worse. Importantly, variant APOL1 generates subclinical, prodromal
podocyte depletion, which only becomes clinically evident when subsequent stress
supervenes and initiates progressive CKD in African Americans with APOL1 HR.

Funding: Other NIH Support - T32
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Interaction of SHROOM3 with FYN Impacts Phosphorylation of
Nephrin Causing Proteinuria with Foot Process Effacement
Madhav C. Menon,* Nimrod Philippe,2 Chengguo Wei,! Ruijie Liu2
Jenny Wong,* Zhengzi Yi,! Weijia Zhang,* John C. He,* Barbara T. Murphy.!
!Icahn School of Medicine at Mount Sinai, New York, NY; 2Mount Sinai
Hospital, New York, NY; *Mount Sinai Medical School, New York, NY; “Mount
Sinai School of Medicine, Forest Hills, NY.

Background: In the GoCAR study, we identified that a CKD-associated SHROOM3-
SNP, and tubular Shroom3 expression correlated with the development of renal fibrosis
post-transplant. We showed that SHROOM3 facilitated TGF-B signaling suggesting its
potential role as a therapeutic target. However, recent data suggest a protective role for
SHROOMS in glomerular development.

Methods: To study the role of SHROOMS3 in adult glomeruli, we used doxycycline-
inducible (DOX), shRNA-mediated SHROOM3 knockdown, Podocin- and tubular-
specific (PAX8)-RTTA mice, comparing these to non-transgenic DOX-fed littermates.

Results: Adult Podo-RTTA mice, but not PAX8-RTTA, developed significant
albuminuria compared to littermates with DOX. Albuminuria was reversible on
DOX-withdrawal, and reappeared on re-initiation. EM revealed diffuse foot process
effacement (Figl). Glomerular RNA-seq identifed downregulated intracellular signaling/
actin-cytoskeleton among Gene-ontology terms in knockdown mice. We performed
mass spectrometry on protein lysates of 293-T cells overexpressing SHROOM3
immunoprecipitated (IP) with either anti-V5, -SHROOM3 or IgG. Among 491 unique
interactions, we identified FYN — a src-kinase — as a top ranking candidate. Podocyte
FYN is crucial for NPHS1-phosphorylation, and FYN-deficient mice show a proteinuria
phenotype. In human podocytes, we confirmed the interaction of endogenous SHROOM3
and FYN by IP. Glomerular protein extracts of Shroom3-knockdown mice showed
decreased phosphorylation of FYN, and NPHS1. In human allografts from GoCAR, we
identifed a corresponding reduced albuminuria (>1year post-transplant) associated with
homozygosity of the risk allele in the donor.

Conclusions: In summary, Podocyte-specific SHROOM3 knockdown causes a
reversible proteinuria phenotype in adult mice, by interacting with FYN, a mechanism
distinct from its effect on renal fibrosis in allografts.
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Polygenic Risk Score as a Determinant of Risk of Non-Melanoma
Skin  Cancer Post-Renal Transplantation Caragh P.  Stapleton,®
Kelly A. Birdwell,? Patrick B. Mark,® M. Lee Sanders,” Paul J. Phelan,*
Alexander P. Maxwell,> A.J. McKnight,® Claire Kennedy,' Alan G. Jardine,*
Jamie P. Traynor,® Fiona A. Chapman,* Brendan Keating,? Peter J. Conlon,*
Gianpiero Cavalleri.? ‘Beaumont Hospital, Dublin 9, Dublin, Ireland;
2University of Pennsylvania, Philadelphia, PA; >NHS Greater Glasgow and
Clyde, Glasgow, United Kingdom; *NHS Scotland, Glasgow, United
Kingdom, SQueen’s University Belfast, Belfast, United Kingdom, SUniversity
of Glasgow, Glasgow, United Kingdom, "University of lowa Hospitals and
Clinics, lowa City, I4; $Vanderbilt University, Nashville, TN, *Department of
Molecular and Cellular Therapeutics, Royal College of Surgeons, Dublin,
Ireland; '""Royal Infirmary of Edinburgh, NHS Lothian, Edinburgh, United
Kingdom. Group/Team: International Genetics & Translational Research in
Transplantation Network.

Background: Multiple genetic loci have been identified for non-melanoma skin
cancer (NMSC) in the general population. Polygenic risk score (PRS) was defined as the
sum of all alleles associated with a trait weighted by the effect size of that allele as
determined by a previous genome-wide association study (GWAS). We tested whether
PRS, calculated using a GWAS of NMSC in a non-transplant population, can be used to
determine risk of developing and time to NMSC post-kidney transplant.

Methods: Post-kidney transplant NMSC cases (n=155) and controls (n=442) were
collected from Tennessee, Ireland and Scotland. Genetic variants that reached pre-defined
levels of significance were chosen from a squamous cell carcinoma (SCC), and a basal
cell carcinoma (BCC) GWAS, both conducted in non-transplant populations. Using
these GWAS results, BCC and SCC PRSs were calculated at each p-value threshold (pT)
for each sample in the renal transplant cohorts. PRSs were normalized so mean = 0 and
standard deviation = 1. PRSs were tested as a predictor of case: control status in a logistic
regression model and time to NMSC post-transplant in a survival model. Age of recipient
at transplant, recruitment centre, azathioprine exposure and the first four principal
components were included as covariates in both models.

Results: SCC PRS calculated at pT of 1x10 was the most significant predictor of
case: control status of NMSC post-transplant (OR per 1 standard deviation increase in
PRS =2.3; corrected P (P) =0.04). When we subdivided NMSC into SCC and BCC, SCC
PRS pT 1x10° was a significant predictor of case:control SCC (OR = 2.5, P_ = 0.02) and
BCC status (OR = 7.6, P_ = 0.02). SCC PRS pT 1x10° was also a significant predictor of
time to post-transplant BCC (P, = 0.007, HR = 1.8) and SCC (P, =0.05, HR = 1.4).

Conclusions: PRS of non-transplant NMSC can be used to predict case:control status
of post-transplant NMSC, SCC and BCC as well as time to developing BCC and SCC
post-transplant.

Funding: Government Support - Non-U.S.
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Effect of Conversion to Belatacept on Tacrolimus-Induced Diabetes
Mellitus Chul Woo Yang,*? Sun Woo Lim,?> Kang Luo,? Yoo-Jin Shin.?
!Department of Internal Medicine, Seoul St. Mary’s Hospital, Seoul, Republic
of Korea; Transplant Research Center, The Catholic University of Korea,
Seoul, Republic of Korea.

Background: The effect of belatacept conversion on tacrolimus (TAC)-
induced diabetes mellitus (DM) is still undetermined. In the present study, we first
tested the dose-dependent effect of belatacept on pancreatic islet function and viability
in rats. Second, in an experimental model of TAC induced DM, TAC was switched
to belatacept and parameters of glucose control were measured. In addition, the direct
effect of belatacept on TAC-induced pancreatic islet cell injury was evaluated in vitro.
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Methods: The first study was designed to evaluate whether belatacept has a
diabetogenic effect in rats. We tested the dose-dependency of belatacept (0.25, 0.5, 1, 2,
and 4 mg/kg) on pancreatic islet function and viability. The second study aimed to evaluate
the effect of conversion from TAC to belatacept on pancreatic islet function in established
TAC-induced DM. After the establishment of TAC-induced DM (three weeks), TAC was
continued, withdrawn, or replaced by belatacept treatment (1 or 2 mg/kg). Rats were
treated with vehicle or subcutaneous TAC daily, and belatacept was injected weekly via
the tail vein. The effect of belatacept on TAC-induced diabetes was evaluated by assessing
pancreatic islet function, histopathology. The protective effect of belatacept was evaluated
by measuring markers of oxidtive stress, apoptosis, and infiltrating macrophage. Reactive
oxygen species production using MitoSOX red and cell death using Annexin V were also
evaluated in INS-1 cells.

Results: Pancreatic islet function and islet cell death were not affected by any of
the tested doses of belatacept. TAC withdrawal ameliorated pancreatic islet dysfunction
compared with that in the group in which TAC treatment was continued, and conversion
to belatacept further improved pancreatic islet function compared with that in the TAC
withdrawal group. TAC-induced oxidative stress, apoptotic cell death, and infiltration of
macrophages decreased with TAC withdrawal, and belatacept conversion further reduced
those values. In an in vitro study, belatacept decreased TAC-induced pancreatic islet cell
death and reactive oxygen species production.

Conclusions: The results of these studies suggest that conversion to belatacept is an
effective approach to reduce TAC-induced DM. Moreover, belatacept has a protective
effect against TAC-induced pancreatic islet injury.

TH-OR122

Tacrolimus Prevents \Von Willebrand Factor Exocytosis from
Human Glomerular Endothelial Cells Treated with Anti-HLA
Antibodies Stephanie Beland, Olivier Desy, Patrice Vallin, Sacha A. De
Serres. University Health Center (CHU) of Quebec, Laval University, Quebec,
QC, Canada.

Background: Mechanistic knowledge about the direct effect of DSA on the
endothelium is lacking. Von Willebrand factor (VWF) is a glycoprotein involved in
endothelial hemostasis. Previous studies reported that anti-HLA-I antibodies promote
vWF exocytosis. It is known that higher CNI levels associates with better outcomes in
patients with DSA. We hypothesized that TAC prevents endothelial damage by inhibiting
VWEF exocytosis from cells exposed to anti-HLA antibodies.

Methods: We measured in vitro the VWF expression of human glomerular endothelial
cells treated with anti-HLA-I or II, in the presence and absence of TAC. Cell viability was
confirmed in all experiments. VWF was quantified by immunofluorescence and ELISA.
Platelet adhesion on the endothelial cells was assessed by immunofluorescence. We next
measured the association between VWF and TAC blood levels in 71 samples from 69
kidney recipients.

Results: Anti-HLAs antibodies increased surface expression of vVWF as well as
VWF levels in cell supernatants (anti-HLA I 36+4, anti-HLA-II 40+5 vs. NS 22+4%,
both p<0.05). vWF release in the supernatant following anti-HLA-II stimulation was
higher than with anti-HLA-I (3.4+2.5 vs. 5.6+3.2 ng/mL; p=0.03). Treatment with
TAC (5, 10 ng/mL) abrogated the percentage of vWF-positive cells after anti-HLA
stimulation (for anti-HLA-I, TACO vs. TACS vs. TACI10 : 32+5 vs. 5+£3 vs. 5£3%
respectively; for anti-HLA-II, TACO vs. TACS vs. TACI10 36+7 vs. 7«3 vs. 2=1%
respectively; all p<0.01) and led to a decrease in platelet adhesion (all p<0.01). In
patients, TAC was a significant negative predictor of vWF blood levels (-768+239 ng/
mL per Ing/mL increase in TAC); this association was robust to adjustment for clinical
and histological predictors.

Conclusions: Direct disruption of endothelial hemostasis through vVWF exocytosis is
a potential mechanism for the higher occurrence of transplant glomerulopathy in patients
with DSA. Mechanistic studies are underway to better understand these observations,
given that TAC is seldom associated with thrombotic microangiopathy.

TH-OR123

B Cell Deficiency Inhibits Chronic Antibody Mediated Rejection in
a Thl and IL-10 Dependent Pathway in a Rat Kidney Transplant
Model Sarah E. Panzer, Shannon Reese, Nancy A. Wilson, Lucille D. Ptak,
Isabelle S. Renteria, Arjang Djamali. University of Wisconsin Madison,
Madison, WI.

Background: The pathologic role of B cells in chronic antibody mediated rejection
(cAMR) remains unclear.

Methods: We generated B cell deficient Lewis rats (B*) via CRISPR technology.
Kidney transplantation was performed in 4 groups: syngeneic (Lewis to Lewis),
allogeneic (Fisher to Lewis), sensitized (Fisher to Lewis 3 weeks following donor-specific
blood transfusion), and allogeneic B cell deficient recipients (Fisher to B Lewis). All
animals were harvested at 6 months.

Results: cAMR was reduced in B” recipients compared to allogeneic and sensitized
recipients based on Banff scores for microvascular inflammation (allogeneic: 3.0x1.7,
sensitized: 4.6+0.5, B”: 1.5£0.6; P=0.001) and C4d staining (allogeneic: 1.5x0.6,
sensitized: 2.2+0.8, B”: 0.5+0.6; P=0.05). Allograft deposition of IgM was significantly
reduced in B” compared to allogeneic recipients (FiglA). Intragraft macrophages and
fibrosis by Picrosirius red stain demonstrated no differences among allogeneic, sensitized,
and B recipients (Fig1B). Thl (IL-2 and IFN-gamma) and IL-10 cytokines by RT PCR
were significantly reduced in B” compared to allogeneic recipients, but not Th2 (IL-4
and IL-6) or Th17 (FiglC). Chronicity scores (Banff chronicity score = cg + ct + ci + cv)
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were elevated in allogeneic, sensitized, and B recipients (3.0+1.7, 4.6=0.5, and 1.50.6,
respectively).

Conclusions: B cell deficiency inhibits cAMR ina Th1 and IL-10 dependent pathway.
Further studies are needed to determine the contributions from non-B cell mediated
factors, such as innate immunity, to the development of fibrosis in chronic rejection.

Funding: Other NIH Support - This project was supported by the Clinical and
Translational Science Award (CTSA) program, through the NIH National Center for
Advancing Translational Sciences (NCATS), grant UL1TR000427, and the KL2 training
Award (KL2TR000428).

Figure 1. B cell deficient recipients d trated reduced allograft inflammation.
(A) Immunoflourescence showed absent antibody deposition in the allografts of B”
recipients. (B) Fibrosis, as determined by Picorsirius red stain, was unchanged among
allogeneic, sensitized, and B” recipients. (C) RT PCR of allografts demonstrated a
reduction in Thl cytokines (IL-2, IFN-gamma) and IL-10.

TH-OR124

Absence of MFGES8 Promotes Rejection in a Murine Model of Transplant
Vasculopathy Benoit Brilland,*? Pamela Thebault? Michaél Chassé,?
Shijie Qi,? Patrick Laplante,? Jean-Francois Cailhier.? *CHU d’Angers, Angers,
France; 2CHUM Research Center, Centre Hospitalier de I’Universite de
Montreal, Montreal, ON, Canada.

Background: Transplant vasculopathy (TV) is the major cause of long-term allograft
dysfunction in renal and heart transplantation. TV is characterized by persistent endothelial
and epithelial apoptosis, leading to neointima formation and release of mediators in the
microenvironment. Amongst them, we found that Milk Fat Globule Epidermal growth
factor-8 (MFG-E8) can reprogram macrophages from a pro-inflammatory to a pro-repair
phenotype. We hypothesize that MFG-E8 from the allograft is crucial to dampen local
and systemic inflammation; attenuating the initial pro-inflammatory macrophage program
resulting in better transplant outcomes.

Methods: We used a filly mismatched murine aortic transplant model. Abdominal
aorta from MFG-E8 KO and WT mice (C57BL/6] background) were transplanted
into Balb/C recipients. Following transplantation, each group received MFG-E8 or
vehicle (PBS) twice a week. 4 groups (8-10 mice in each) were constituted (KO+PBS,
KO+MFG-E8, WT+PBS, WT+MFG-ES). Isografts were performed between Balb/C
mice as control. Intimal proliferation of the transplant was evaluated at week 9. Leukocyte
phenotypes and activation status were assessed by flow cytometry, weekly in blood and
at week nine in spleen. Variation overtime was evaluated using mixed linear models to
account for repeated measurement and time effect when appropriate.

Results: At week nine, intimal proliferation was higher in the KO+PBS group than
in all the others groups. CD8+ T cell activation in spleen was higher in the KO+PBS
group compared with the KO+MFG-E8 and with the WT+PBS. In circulating blood, the
variations over time of activated CD4+ T cells, regulatory T cells, B cells and plasmablasts
were significantly different between groups.

Conclusions: The absence of MFG-E8 is associated with increased intimal
proliferation in the transplant, increased activation of T cells in spleen and significant
variation of T and B cells subpopulation in circulating blood. The addition of recombinant
MFG-E8 dampened this proliferation and activation.

Funding: Private Foundation Support
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A Proteomic Analysis of Kidneys Subjected to Normothermic Ex-Vivo
Kidney Perfusion Demonstrates Metabolism and Energy Production
Are Important Determinants of Kidney Function Following Warm
Ischemia Shelby Reid,* Peter Urbanellis,” Matyas Hamar,* Moritz Kaths,
Lisa Robinson,? Markus Selzner,® James W. Scholey,” Ana Konvalinka.®
!Institute of Medical Science, University of Toronto, Toronto, ON, Canada;
2The Hospital for Sick Children, Toronto, ON, Canada; *Toronto General
Hospital, Toronto, ON, Canada; *‘UHN/TGH/SickKids, Toronto, ON, Canada;
SUniversity Health Network, University of Toronto, Toronto, ON, Canada;
SUniversity Hospital Essen, Essen, Germany; “University of Toronto, Toronto,
ON, Canada.

Background: Organ shortage remains a problem for kidney transplantation, leading
to an increased use of marginal grafts. These grafts tolerate cold storage poorly, resulting
in more severe ischemia-reperfusion injury (IRI) and a higher rate of delayed graft
function (DGF). This has led to the development of alternative preservation techniques
that aim to reduce IRI and the rate of DGF. Normothermic ex-vivo kidney perfusion
(NEVKP) is a storage method that may result in improved kidney function and limit IRI
compared to traditional static-cold-storage (SCS).

Methods: Porcine kidneys were explanted, subjected to 30-minutes of warm ischemia,
and stored via NEVKP or SCS for 8 hours, followed by re-implantation. Creatinine and
BUN were measured in serum samples daily, until post-operative day (POD) 10. Kidney
biopsies were taken at time of explant, 30 minutes following anastomosis and on POD3.
Biopsy tissue was subjected to proteomic analysis on Q-Exactive mass spectrometer.
Cytoscape software was used for enrichment analysis of differentially expressed proteins.

Results: Serum creatinine and BUN measurements demonstrated lower values in
NEVKP grafts compared with SCS kidneys with POD10 levels in the NEVKP group
comparable to their baseline values. Proteomic analysis allowed for quantification of
6179 proteins in total. Eighty proteins were differentially expressed (p<0.05; paired
t-test) between NEVKP and SCS biopsies at 30 minutes following anastomosis with top
enriched pathways relating to regulation of metabolism in NEVKP and energy production
in SCS (p<0.05; Cytoscape pathway analysis). Analysis of samples from POD3 revealed
112 differentially expressed proteins with top enriched pathways relating to metabolism
and catabolism in both groups.

Conclusions: NEVKP leads to improved kidney function compared to traditional
SCS. Metabolism, energy production and catabolism represent key biological processes
differentiating NEVKP from SCS proteome. Better understanding and manipulation of
metabolism in kidney grafts may lead to amelioration of IRI and prevention of DGF.

TH-OR126

Normothermic Ex-Vivo Kidney Perfusion Improves Function of
Marginal Renal Grafts That Were Subjected to Prolonged Ischemia
prior to Preservation Peter Urbanellis,?>® Matyas Hamar,? Ivan Linares,?®
Dagmar Kollmann,2 Sujani Ganesh,? Paul M. Yip,2 Rohan John,?
Istvan Mucsi,? Ana Konvalinka,? Darius Bagli,* David Grant,? Lisa Robinson,*
Markus Selzner.? *The Hospital for Sick Children, Toronto, ON, Canada;
2Multi-Organ Transplant Program, University Health Network, Toronto, ON,
Canada; ®Institute of Medical Sciences, University of Toronto, Toronto, ON,
Canada.

Background: Normothermic ex-vivo kidney perfusion (NEVKP) is an emerging
technique for renal graft preservation. We investigated whether NEVKP could promote
improved marginal graft function compared to cold storage in a model of donation after
cardiac death.

Methods: Kidneys from 30kg Yorkshire pigs were removed following 30, 60, 90,
or 120 minutes of warm ischemia (WI). These grafts were then preserved in either cold
histidine-tryptophan-ketoglutarate solution (CS) or subjected to pressure-controlled
NEVKP for 8 hours prior to heterotopic autotransplantation.

Results: Prolonging WI time prior to kidney retrieval and subsequent storage in
CS resulted in grafts that demonstrated incremental posttransplant increases in serum
creatinine with grafts subjected to 120min of WI having persistent elevation (POD7:
13.45+3.50mg/dl vs baseline: 1.1+0.33mg/dl p<0.01, n=4). During NEVKP perfusion,
120min WI grafts cleared lactate from perfusion solution (Ohr: 10.48+0.93mmol/L
vs 7hr: 1.48+0.85mmol/L, p<0.01, n=5), had decreasing intra-renal resistance (Ohr:
2.26+0.9mmHg/mL/min vs 7hr: 0.37+0.6mmHg/mL/min, p<0.01), and continuous
urine production. Posttransplantation, 120min WI grafts with NEVKP, compared
to CS, demonstrated significantly decreased serum creatinine peak values (POD4:
12.62+2.34mg/dl vs POD5: 18.95+1.11mg/dL, p=0.001) and higher creatinine clearance
(POD4: 6.61+4.03mL/min vs 0.35+0.30mL/min, p=0.02 and POD7: 26.31+11.54mL/min
vs 9.78+4.6mL/min, p=0.03). On POD7, serum creatinine returned to baseline values in
the NEVKP group (POD7: 4.88+5.57mg/dL vs baseline: 1.02+0.16mg/dL, p=0.16) but
not the CS group (POD7: 13.45+3.50mg/dl vs baseline: 1.1x0.33mg/dl p<0.01, n=4).
Histology from 120min WI NEVKP grafts at POD7 demonstrated decreased tubular
injury scores compared to cold CS grafts (1.8+/-0.8 vs. 3.0+/-0.0, p=0.03) as assessed by
a blinded pathologist.

Conclusions: Kidney grafts subjected to 120min of WI before retrieval showed
significant improvement in function following 8hrs of continuous pressure-controlled
NEVKP compared to CS. This suggests NEVKP could be utilized to expand the donor
pool through the consideration of extreme marginal grafts for transplantation.

Funding: Government Support - Non-U.S.

Key: TH - Thursday; FR - Friday; SA - Saturday; OR - Oral; PO - Poster; PUB - Publication Only
Underline represents presenting author.

33



J Am Soc Nephrol 28: 2017

TH-OR127

Bioengineering a Kidney in Secondary Lymphoid Tissues: A LTBR
Dependent Pathway for Ectopic Organogenesis Maria G. Francipane,'
Bing Han,® Leif Oxburgh,? Sunder Sims-Lucas;® Carlton M. Bates,®
Eric Lagasse.* *University of Pittsburgh, Pittsburgh, PA; 2Maine Medical
Center Research Institute, Scarborough, ME; °Children’s Hospital of
Pittsburgh, Pittsburgh, PA.

Background: Kidney diseases are rising rapidly worldwide. While further work
needs to be done before induced pluripotent stem cells (iPSCs) technology can be
used to generate transplantable kidneys, disease modeling using iPSCs can facilitate
the development of targeted therapies benefiting kidney patients. Unfortunately, while
organoids expressing markers of kidney cells have been generated in vitro from mouse
nephron progenitors and human iPSCs, there is little evidence that these cells exhibit
phenotypic and functional aspects in vivo. Paradoxically, orthotopic engraftment of
kidney tissue in the adult does not provide an environment conducive to vascularization
and functional differentiation. Among potential endogenous bioreactors, the lymph node
(LN) stands out, having permissive properties for kidney rudiments. Understanding LN
remodeling and adaptation upon tissue transplantation could prove valuable in future
endeavors to create a niche for human kidney cells. We hypothesize that LTBR signaling
in LN fibroblastic reticular cells (FRCs) drives ectopic organogenesis.

Methods: Human fetal kidneys, mouse nephron progenitor- or human iPSC-derived
kidney organoids were transplanted into mouse LNs. The maturation of transplanted
cells and tissues was investigated through immunofluorescence. Three-dimensional
reconstructions and Dextran uptake assay were used to test graft architecture and
glomerular filtration, respectively. To investigate the molecular mechanism contributing
to ectopic organogenesis, mice bearing grafts were treated with LTBR-Fc fusion protein.
LTBR/- mice were also used to confirm that LTBR ablation negatively affects ectopic
kidney organogenesis (as LTBR/" mice do not have LNs, omentum was used as an
alternative secondary lymphoid organ for transplantation).

Results: Our preliminary data show engraftment of human fetal kidneys as well as
efficient maturation of mouse nephron progenitor- and iPSC-derived kidney organoids
in LN. Importantly, in the absence of an active LTPR pathway grafts exhibited impaired
vascularization and structure.

Conclusions: The LN act as an innovative bioreactor to organize kidney progenitors
into vascularized and functional renal structures. Our study has a wide-ranging impact for
tissue engineering approaches for the rebuilding of functional kidneys in vivo.

Funding: Other NIH Support - NIH grant RO1 DKO085711, Private Foundation
Support
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Single Cell Transcriptome Atlas of the Mouse Kidney Reveals Important
Cell Diversity Jihwan Park, Rojesh Shrestha, Chengxiang Qiu, Ayano Kondo,
Szu-Yuan Li, Katalin Susztak. Renal Electrolyte and Hypertension Division,
University of Pennsylvania, Philadelphia, PA.

Background: A revolution in cellular measurement technology is under way:
For the first time, we have the ability to monitor global gene regulation in thousands
of individual cells in a single experiment. They overcome fundamental limitations
inherent in measurements of bulk cell population that have frustrated efforts to resolve
precise cellular states. These methods also provide a stunningly high-resolution view of
transitions between states. Single-cell transcriptomics will allow us to identify cell type
specific expression changes, discover novel disease associated cell types and trace cell
composition changes in complex disease such as diabetic kidney disease (DKD).

Methods: Using droplet-based single-cell barcoding and sequencing methods we
cataloged mouse kidney cell types in an unbiased manner. We have developed a novel
cell isolation method and individually profiled over 30,000 cells from the kidneys.
Computational analysis included normalization, quality control, dimension reduction
and clustering followed by identification of cell types using known markers and bulk
RNAsequencing data of kidney segments.

Results: Main clustering analysis identified 15 major cell populations in normal
mouse kidneys; three distinct ureteric bud- and 7 metanephric mesenchyme-derived
epithelial clusters, in addition to endothelial cells, fibroblasts, different immune cell
types and two novel epithelial cell populations that have not been described before. Cell
trajectory analysis highlighted cell type conversion in the collecting duct and discovered
novel transient cell type. Furthermore we have developed methods for single cell marker
based in silico deconvolution of bulk RNAsequencing datasets. We found that most
transcript level changes previously reported in kidney disease are resulted from cell
type proportion changes in kidney samples, such as accumulation of immune cells and
fibroblasts and decrease of tubule epithelial cells in disease development. Finally, we
identified key transcription factors, mapped GWAS candidates, known drug targets, and
nephrotic syndrome genes in the clusters showing their cell type-specific expression
patterns.

Conclusions: In conclusion, our first single cell transcriptome of the entire mouse
kidney could have a transformative impact to understand transcriptional networks
maintaining cell identity and development of DKD.

Funding: NIDDK Support
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SH3D21 Dysregulation May Cause Disruption of the Actin Cytoskeleton
in Diabetic Nephropathy Heiko J. Schenk, Irini Schaefer, Patricia Bolanos-
Palmieri, Beina Teng, Janina Muller-Deile, Hermann G. Haller, Mario Schiffer.
Department of Nephrology, Hannover Medical School, Hannover, Germany.

Background: Diabetes is the most common cause of end-stage renal disease. The
onset of albuminuria and podocyte damage is associated with disruption of the actin
cytoskeleton. We identified SH3D21 as a potential key regulator of the actin cytoskeleton
in podocytes which changes its expression in diabetes.

Methods: Cultured murine and human podocytes under glucose- and VEGF-
stimulation were used to mimic diabetic conditions and compared to osmolality
controls with mannitol. To model type I diabetes, C57BL/6J mice were treated for 5
days either with intraperitoneal injections of streptozotocin (STZ) or sodium citrate
buffer as control while blood glucose levels were determined for 16 weeks. WB analysis
of STZ-injected mice and buffer-injected mice was carried out. Immunofluorescence
(IF) staining on cryosections of STZ- or buffer-injected mice was performed. IF of
SH3D21 was performed on kidney cryosections of STZ- or buffer-injected mice as
well as human and murine cultured podocytes. To identify protein interaction partners
of SH3D21, we performed co-affinity purification mass spectrometry (MS) of murine
whole kidneys as well as human cultured podocytes. Knockdown of sh3d21 was
performed in zebrafish and proteinuria was measured using transgenic zebrafish line
Tg(l-fabp:eGFP-DBP).

Results: Reduction of SH3D21 protein expression was detected in murine kidney and
cultured podocytes under diabetic conditions. IF of diabetic murine kidney cryosections
showed reduced Sh3d21 expression associated with the absence of Sh3d21-Nephrin co-
expression. In murine and human podocytes we could document a shift from a membrane
to a perinuclear or cytosolic speckled expression pattern which paralleled actin disruption
under glucose- or VEGF-treatment. In murine and human podocytes SH3D21 primarily
interacts with cytoskeletal proteins. Knockdown of sh3d21 in zebrafish caused proteinuria
and foot process effacement.

Conclusions: SH3D21 is a novel interaction partner of nephrin which appears to
be an important regulator of the actin cytoskeleton impacting slit diaphragm functions
in diabetes.

Funding: Government Support - Non-U.S.
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Amelioration of Diabetic Nephropathy in miR-379 Knockout
Mice Mitsuo Kato,®* Maryam Abdollahi,® Linda L. Lanting,> Mei P. Wang,*
Rama Natarajan.! *Diabetes Complications and Metabolism, Beckman
Research Institute of City of Hope, Duarte, CA; ?Diabetes Complications
and Metabolism, Beckman Research Institute of City of Hope, Duarte, CA;
Diabetes Complications and Metabolism, Beckman Research Institute of City
of Hope, Duarte, CA; “Diabetes Complications and Metabolism, Beckman
Research Institute of City of Hope, Duarte, CA.

Background: Major features of diabetic nephropathy (DN) include extracellular
matrix (ECM) accumulation, glomerular hypertrophy and fibrosis. Evidence shows that
key microRNAs (miRNAs) and long noncoding RNAs (IncRNAs) are involved in DN
development. Recently we found that miR-379 megacluster of miRNAs and its host
transcript IncRNA are regulated by endoplasmic reticulum (ER) stress, increased in
glomeruli of diabetic mice and mediate early DN. Therefore, here we developed miR-
379-knockout (KO) mice using CRISPR-Cas9 system to examine the hypothesis that
miR-379, the first miRNA in the cluster, has an in vivo role in DN progression.

Methods: miR-379KO mice were generated by CRISPR-Cas9 nickase and dual
guideRNA strategy. Diabetes was induced with streptozotocin (STZ) in 10 wk old wild
type (WT-STZ) and miR379-KO (miR379-KO-STZ) C57BL/6 mice (n=6). Non-diabetic
age/gender matched mice acted as control (WT-Con and miR379-KO-Con; n=6). Urine
albumin excretion and urinary albumin/creatinine ratio (ACR) were measured before
euthanization at 24 wks post diabetes induction. Renal glomeruli were isolated for
measuring miRNAs, profibrotic and miR379 target genes. Cortical sections were stained
for histopathology. Expression of TGFB1 and ER stress regulator EDEM3, a target of
miR-379, were examined by immunohistochemical staining.

Results: miR-379KO mice did not depict any abnormalities, and developed
diabetes to the same extent as WT mice. On the other hand, miR379-KO-STZ mice
did not lose body weight like WT-STZ mice. Increased urine albumin and ACR in WT-
STZ mice were attenuated in miR-379KO-STZ mice. Glomerular hypertrophy, ECM
accumulation and fibrosis observed in WT-STZ mice were all significantly reduced
in miR-379KO-STZ mice. Other candidate miRNAs in the miR-379 cluster (miR-
495 and miR-377) were increased in glomeruli of WT-STZ, but not miR-379KO-STZ
mice. Furthermore, increases in expression of profibrotic genes Col4al, Colla2, and
TGF-B1 seen in WT-STZ mice were significantly attenuated in miR-379KO-STZ mice.
Conversely, decreased expression of EDEM3 in WT-STZ mice was not observed in
miR-379KO-STZ mice.

Conclusions: Genetic deletion of miR-379 in mice by CRISPR-Cas9 system prevents
glomerular hypertrophy and ECM accumulation associated with early DN. miR-379 and
its target EDEM3 may play key roles in inducing ER stress and TGFB1 in diabetes to
increase glomerular damage.

Funding: NIDDK Support
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Comprehensive Renoprotective Mechanisms of Ipraglifiozin against
Diabetic  Nephropathy Michitsugu Kamezaki,»? Tetsuro Kusaba,?
Noriyuki Yamashita,2 Masahiro Uehara,? Keiichi Tamagaki.? *Kyoto Chubu
Medical Center, Nantan, Japan; ?Kyoto Prefectural University of Medicine,
Kyoto, Japan.

Background: Clinical and experimental investigations showed that sodium glucose
co-transporter 2 inhibitors (SGLT21i) potentiate glucose-lowering and natriuretic effects
and contribute to the prevention of diabetic kidney disease progression. Amelioration of
glomerular hyperfiltration is one of the candidate, but the other molecular mechanisms
are not fully understood.

Methods: To distinguish these different pharmacological effects on the molecular
mechanisms underlying the development of diabetic kidney disease, we administered
different doses of SGLT2i, ipraglifiozin, (low dose: Ipra-LD, high dose: ipra-HD or
vehicle) into type 2 diabetic, db/db mice for 8weeks through oral gavage.

Results: Though body fluid volume was depleted in both Ipra-LD and Ipra-HD, only
high dose Ipra significantly lowered blood glucose and reduced urinary albumin excretion.
3-nitrotyrosine (3-NT) immunostaining demonstrated that oxidative stress in the kidney
was ameliorated by Ipra at dose-dependent manner. qPCR showed that expressions of
tubular injury marker and NADPH oxidase 4 (Nox4) was improved in both Ipra-LD
and Ipra-HD. Electron microscopy showed that Ipra improved the diabetes induced-
abnormal mitochondrial cristae formation. Regarding kidney hypoxia, pimonidazole
immunostaining showed that both high and low dose Ipra ameliorated the tubular hypoxia
in the renal cortex where SGLT2i act. Regarding glomerulus, increased glomerular area
in diabetic kidney reflecting hyperfiltration was ameliorated by both Ipra-LD and -HD.
3-NT immunostaining in glomerulus demonstrated the dose-dependent amelioration of
oxidative stress in podocyte by Ipra. We further assessed the molecular mechanisms by
using a glomeruli isolation technique, and found that high dose ipra preserved podocyte
markers and reduced Nox4 expressions.

Conclusions: We verified the dose-dependent difference in the effect of ipra on
diabetic nephropathy in vivo. Especially even low dose ipra improved the renal cortical
hypoxia and abnormal hemodynamics in early diabetic nephropathy. In addition to these
effects, high dose ipra exhibited renoprotective effects through the reduction of oxidative
stress in both tubular epithelia and glomerular podocytes.

TH-OR132

Transcriptome of Urinary Extracellular Vesicles in Diabetic Kidney
Disease Karina A. Barreiro,> Om Dwivedi,” Maija Puhka,? Carol Forshlom,*
Per-Henrik Groop,® Leif Groop,* Tobias B. Huber,® Harry B. Holthofer.”*
*Helsinki University Central Hospital, Helsinki, Finland; ZInstitute for
Molecular Medicine Finland FIMM, Helsinki, Finland; S3Institute for
Molecular Medicine Finland FIMM, University of Helsinki, Helsinki, Finland;
‘Lund University, Maimo, Sweden; SUniversity Medical Center Hamburg,
Hamburg, Germany; ®University of Helsinki and Helsinki University Hospital,
Helsinki, Finland; “Finnish Institute of Molecular Medicine, University of
Helsinki, Helsinki, Finland; 811 Dept of Medicine, University Clinic Hamburg-
Eppendorf, Hamburg, Germany.

Background: We compared methods for the urinary extracellular vesicle (UEV)
harvest and respective transcriptomes in diabetic kidney disease (DKD). This also
included study of storage conditions, in -20°C vs. -80°C, to find out whether existing
large sample collections stored at -20°C can be successfully used.

Methods: Patients: Type 1 diabetic patients (T1D) and normoalbuminuric controls
were included. Main Measurables: EVs were isolated from 40ml of 24h urines by
differential centrifugation, Hydrostatic Filtration Dialysis (HFD) or kit-based isolation.
Quality of the EV yield was analyzed with EM and Western blotting. Isolated RNAs
were profiled with Bioanalyzer Pico kit and subjected to RNAseq after cDNA library
preparation using ultra-low amount protocols. RNAseq was performed using HiSeq
2000 (Illumina) pair-end (2X100) protocol. Output reads were aligned to human
reference genome and counted using GENCODE gene annotations. We used gene length
normalized values FKPM (Fragments Per Kilobase Of Exon Per Million) as expression
measurement for genes.

Results: Results: The isolated EVs appeared typical at EM. All samples had >15
million RNA eads. On average, expression (FKPM >1) of 13,161 genes and a high
expression (FPKM=5) of key kidney specific genes (e.g. SLC12A3, SLC12A1, LGALS1,
ATP6V1B1, NPHS2, AQP3, AQP2, SLC22A12). A comprehensive analysis of 182 kidney
specific genes revealed >70% (total 132) of the genes in urine EVs. Principal component
analysis of these discriminated macro-albuminuric from normoalbuminuric T1D patients.
Six genes were differentially expressed in DKD (P, . <0.001 and fold change >1.5
or <0.66). The highest expressed genes were enriched (P>107) in pathways of cellular
metabolism (oxidative phosphorylation and TCA cycle), mitochondrial, ribosomal and
vesicle trafficking functions. Pathway and gene enrichment analyses implicate (P<0.002)
TGF-beta signaling, PI3K-Akt signaling and immune pathway in DKD.

Conclusions: uEV transcriptome captures a significant kidney specific transcriptome
which differentiates macroalbuminuric from normoalbuminuric T1D patients. Technically,
samples stored at different temperatures cannot be directly compared with each other. Our
results show high value of urinary EV transcriptome for biomarker search and call for
meticulous standardization of protocols used.
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Deletion of Adaptor Protein p66Shc Decreases Afferent Arteriolar
KATP Channel Activity and Decreases Renal Damage in Diabetic Dahl
SS Rats Andrey Sorokin,® Bradley S. Miller,! Shoshana R. Blumenthal
John D. Imig.? *Medicine, Medical College of Wisconsin, Milwaukee, WI;
2Pharmacology & Toxicology, Medical College of Wisconsin, Milwaukee, WI.

Background: Increased expression of adaptor protein p66Shc has been associated
with progression of diabetic nephropathy. Afferent arteriolar dilation and glomerular
hyperfiltration in diabetes are due to increased K., channel availability and activity.

Methods: This study tested the hypothesis that p66Shec KO Dahl SS rats with STZ-
induced diabetes are protected from glomerular injury because afferent arterioles do not
exhibit enhanced K., channel activity. Afferent arteriolar responses to the K., channel
opener pinacidil and the K, channel blocker glibenclamide were assessed in Dahl SS,
Dahl SS p66Shc KO, Dahl SS with STZ-induced diabetes, and Dahl SS p66Shc KO with
STZ-induced diabetes rats. Afferent arteriolar diameter responses were determined using
the juxtamedullary nephron technique six weeks following induction of STZ diabetes.
Hyperglycemia, excessive urination, body weight, albuminuria and glomerular injury was
evaluated in all rat groups to monitor the progression of diabetic nephropathy.

Results: Afferent arteriolar diameters at 100 mmHg averaged 22.9 = 0.9 um (n=8)
in Dahl SS rats, 21.1 + 0.8 um (n=6) Dahl SS p66Shc KO. Dahl SS with STZ-induced
diabetes rats had a significant increase in the afferent arteriolar diameter (24.7 = 1.3
um; n=6). Inversely, Dahl SS p66Shc KO with STZ-induced diabetes rats did not have
increased afferent arteriolar diameters (22.1 + 1.2 um; n=6). Afferent arteriolar dilator
responses to pinacidil were not different between Dahl SS rats and Dahl SS p66Shc KO.
However; Dahl SS with STZ-induced diabetes but not Dahl SS p66Shc KO with STZ-
induced diabetes rats had an increased vasodilator response to pinacidil. Likewise, the
K inhibitor gibenclamide (30 uM) resulted in a greater decrease in afferent arteriolar
diameter in Dahl SS & STZ-induced diabetes (23 = 4%, n =6) compared to Dahl SS
p66Shec KO & STZ-induced diabetes (13 = 2%, n =6). The glomerular injury was
mitigated in Dahl SS p66Shc KO with STZ-induced diabetes.

Conclusions: Taken together, these results indicate that increased afferent arteriolar
K> channel activity contributes to increased diameters and renal injury in Dahl SS
& STZ-induced diabetes. Moreover, deletion of the adaptor protein p66Shc decreases
afferent arteriolar K, channel activity and decreases renal damage in diabetic Dahl SS
rats.

Funding: NIDDK Support

TH-OR134

Genetic Ablation of Vasohibin-2 Prevents the Progression of Diabetic
Nephropathy in an Experimental Mouse Model Kana Masuda,
Katsuyuki Tanabe, Haruyo Ujike, Norikazu Hinamoto, Hiromasa Miyake,
Hitoshi Sugiyama, Yohei Maeshima, Jun Wada. Okayama University Graduate
School of Medicine, Dentistry and Pharmaceutical Science, Okayama, Japan.

Background: Diabetic nephropathy has been reported to be associated with
abnormal angiogenesis and increased glomerular VEGF, which could represent potential
therapeutic targets. Vasohibin-2 (VASH2) is a novel pro-angiogenic factor and has shown
to be involved in tumor enlargement. In the present study, we investigated whether VASH2
was involved in the progression of diabetic nephropathy in vivo and in vitro experiments.

Methods: Eight to ten weeks old male C57BL/6 wild type (WT) or VASH2-knockout
(VASH2t<zez) mice received intraperitoneal injections of 50mg/kg STZ or vehicle on
five consecutive days. The experimental subgroups included 1) non-diabetic WT, 2) non-
diabetic VASH2'z=cZ| 3) diabetic WT and 4) diabetic VASH2?*Z_ Blood glucose
(BG) and urine albumin excretion (UAE) were evaluated every other week, and 16 weeks
after the injections, blood pressure (BP) was measured and blood and kidney samples
were obtained. Conditionally immortalized human mesangial cells were stimulated by
high glucose (25mM) or TGF-B1 (10 ng/ml) under the presence of control or VASH2
siRNA.

Results: There were no differences in BP, BG and serum creatinine between diabetic
WT and VASH2“*#*Z oroup. However, increased UAE and creatinine clearance
observed in diabetic WT mice were significantly decreased in diabetic VASH2c2Lacz
mice. In addition, increased glomerular CD31 positive area induced by diabetes was
also suppressed in VASH2-Z-¢Z oroup. VASH2 deficiency did not affect renal level of
VEGF but suppressed diabetes-induced elevation of renal VEGFR2 expression. Increased
glomerular type IV collagen accumulation and renal TGF-B1 mRNA in diabetic WT mice
were prevented in diabetic VASH2Z%Z mice. Endogenous VASH2 level was increased
by diabetes, and immunostaining suggested that VASH2 was localized in mesangial cells
in glomeruli. Knockdown of VASH2 using siRNA suppressed the increased mRNA level
of type IV collagen and a-SMA in cultured mesangial cells treated with high glucose or
TGF-p1 stimulation.

Conclusions: Deletion of VASH2 had protective effects in diabetic nephropathy
through the suppression of excessive VEGF action on endothelial cells and extracellular
matrix production in mesangial cells.
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Soluble Nogo-B Overexpression Ameliorates Diabetic
Glomerulopathy Ivan Hernandez,* Carlo alberto Ricciardi,*

Kathryn E. White,* Anthea E. Hayward,®! Xiaoyan Bai,> Fan Fan Hou,?
David A. Long,* Luigi Gnudi.! 'King’s College London, London, United
Kingdom; 2Nanfang Hospital, Southern Medical University, Guangzhou,
China; °Newcastle University, Newcastle upon Tyne, United Kingdom;
“University College London, London, United Kingdom.

Background: Diabetic glomerulopathy (DG) is characterized by altered vascular
remodelling, increased vascular permeability. Neurite Outgrowth Inhibitor (Nogo)-B
and its soluble form (sNogo-B) bind to NgBR and have been implicated in vascular
remodelling. Full-length Nogo-B is expressed in glomerular endothelial cells and
podocytes and is downregulated in experimental model of diabetic nephropathy and
in patients with diabetic nephropathy (DN). Our aims were to investigate whether
overexpression of sNogo-B could ameliorate DG in an experimental animal model of
diabetes.

Methods: 8-10 weeks-old male DBA/2J mice were made diabetic (streptozotocin),
and administered (12-14 week-old) an adeno-associated viral vector (AAV) expressing
sNogoB or GFP (control). Animals were divided into four groups: non-diabetic (ND)
and diabetic (D) mice treated with either GFP-AAV or sNogo-B-AAV followed by
12-14 weeks of diabetes. Blood pressure was assessed with tail-cuff methodology,
plasma sNogo-B levels by ELISA, full-length Nogo-B and AKT phosphorylation with
immunoblotting, creatinine by mass spectrometry, albuminuria by fluorescence, and
glomerular ultrastructure by electron microscopy.

Results: sNogo-B-AAV allowed a sustained expression of sNogoB in the circulation
(p<0.05). Diabetes-mediated albuminuria (p<0.01) was ameliorated by sNogo-B
upregulation (p=0.04). Similarly, increase in creatinine clearance was corrected by
sNogo-B overexpression to control ND mice levels (P<0.006). Blood pressure was
similar in all groups. sNogo-B overexpression ameliorated diabetes-mediated mesangial
expansion (p<0.05), full-length Nogo-B downregulation (p=0.02), and blunted Akt-
Serine phosphorylation (p=0.01) in diabetic mice in kidney cortex lysate.

Conclusions: Overexpression of sNogo-B ameliorates DG via prevention of diabetes-
mediated Nogo-B downregulation. Ongoing work is dissecting the major molecular
mechanisms involved. sNogo-B could represent a potential novel future treatment for DG.

TH-OR136
A Small Molecule Inhibitor of ASK1 Modulates Biomarkers and
Pathways Associated with Diabetic Kidney Disease (DKD)

Shawn_S. Badal,! Haichun Yang,? Li Li,' Henry Liu,' Agnes B. Fogo,
David G. Breckenridge,* John T. Liles.! ‘Gilead Sciences, Foster City, CA;
2\anderbilt University, Nashville, TN.

Background: Apoptosis signal-regulating kinase 1 (ASK1) promotes inflammation,
apoptosis, and fibrosis via activation of MAPK kinases p38 and c-Jun N terminal kinase
(JNK). ASK1 pathway activation has been demonstrated in human DKD biopsies and in
kidneys of db/db eNOS’ mice. Clinically relevant urinary biomarkers associated with
kidney damage and GFR decline in DKD patients have not been investigated in this
animal model. This study evaluated effects of a selective, small molecule ASK1 inhibitor
on urinary biomarkers and expression of DKD-related genes in db/db eNOS™ mice.

Methods: db/db eNOS™ mice were treated with a structural analog of the ASK1
inhibitor, Selonsertib, (GS-444217, 0.3% in chow) or vehicle for 8 weeks, starting at
10 weeks of age (baseline) (n=8-10 mice/group). At 18 weeks of age EGF, KIM-1 and
TIMPI levels in urine were quantified at end of study by ELISA and values normalized
to urine creatinine levels. GFR was measured by FITC-inulin clearance. Kidney cortex
mRNA was isolated and gene expression analyzed by qPCR and RNA-Seq.

Results: At 18 weeks, vehicle-treated mice had significant reductions in GFR (212«
21 vs 296+27 ml/min, p=0.0265) and uEGF levels (1.38 = 0.11 vs 2.17+ 0.27 ug/mg,
p=0.0067) compared to baseline. ASK1 inhibition halted GFR decline (365+ 31 vs 212+
21 ml/min, p=0.0007), prevented decreases in uEGF (2.51+ 0.23 ug/mg vs 1.38+0.11,
p=0.0003) and preserved kidney Egf mRNA levels. ASK1 inhibition reduced urinary
TIMP1 (481.5+ 96.3 vs 903.4+ 158.8 pg/mg, p=0.0473) and Timpl mRNA, compared to
vehicle. Additionally, urinary KIM-1 as well as Havcrl (KIM-1), Len2 (NGAL), Mcpl,
and Tnf mRNA were all significantly reduced by ASK1 inhibition. Gene set enrichment
analysis (GSEA) of RNA-Seq data revealed that TNFa signaling and inflammatory
response pathways were enriched in db/db eNOS™ mice and down-regulated by treatment
with an ASK1 inhibitor.

Conclusions: Biomarkers related to kidney injury, inflammation, fibrosis and GFR
decline in DKD patients are dysregulated in db/db eNOS™ mice. The administration of
an ASK1 inhibitor improved these biomarker levels and kidney function. These data
establish db/db eNOS™ mice as a relevant model to evaluate drug effects on biomarkers
associated with GFR decline.

Funding: Commercial Support - Gilead Sciences, Inc.
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Increased  Podocyte  SIRT1  Function  Attenuates  Diabetic
Kidney Injury Quan Hong,'* Lu Zhang?* Bhaskar Das,*

Guangyan Cai,! Xiangmei Chen,* Peter Y. Chuang,>* John C. He,* Kyung
Lee.* 'Chinese PLA General Hospital, Bei Jing, China; 2Connecticut Kidney
Center, LLC, Orange, CT; *Xiamen University Affiliated The First Hospital,
Amoy, China; *Icahn School of Medicine at Mount Sinai, New York, NY.

Background: We previously found that the glomerular expression of Sirtuin-1
(SIRT1) was reduced in human diabetic kidneys and the loss of SIRT! aggravated
albuminuria and worsened kidney disease progression in diabetic mice. SIRT1 encodes
an NAD-dependent deacetylase that modifies the activity of key transcriptional
regulators affected in diabetic kidneys, including NF-kB and STAT3. Consistent
with reduced SIRT1, acetylation of NF-kB and STAT3 was reduced in diabetic kidneys,
resulting in their increased activities. In this study we employed genetic and
pharmacological means to interrogate whether the increased SIRT1 function is
sufficient to attenuate diabetic kidney injury.

Methods: For the genetic approach, we generated doxycline-inducible podocyte-
specific overexpression of SIRT1 (Pod-SIRT1°V) mice, which were further crossed with
diabetic OVE26 mice to generate OVE26;Pod-SIRT1®V. Littermates without
SIRT1 transgene (OVE26;WT) and age-matched nondiabetic mice were used as
controls. Healthy control, OVE26;WT and OVE26;Pod-SIRT1®V mice were given
dox-supplemented chow starting at 16 weeks of age, at which time the OVE26 mice
exhibit pronounced hyperglycemia and proteinuria. For the pharmacological approach,
OVE26 mice at 16 weeks of age were treated with either vehicle or novel SIRT1
inhibitor, BF175 (0.4mg/kg daily). All mice were sacrificed at 22 weeks of age for
analysis.

Results: 6 weeks of Dox administration led to significant reduciton in kidney-to-
body weight ratio and urinary albumin excretion in OVE26;Pod-SIRT1°V in comparison
to OVE26;WT mice. Glomerular hypertrophy, mesangial matrix expansion, and
podocyte foot process effacement were also markedly reduced in OVE26;Pod-
SIRT1% mice. Administration of SIRT1 agonist BF175 for 6 weeks similarly led to
significant reductions in albuminuria, mesangial matrix expansion, and podocyte foot
process effacement in OVE26 mice compared to vehicle treatment. Both
OVE26;Pod-SIRTI®V and OVE26 mice treated with BF175 showed increased
podocyte number compared to control OVE26, suggesting that increased SIRT1
function protected against podocyte loss in OVE26 glomeruli.

Conclusions: Our data demonstrates that increased podocyte SIRTI expression
is sufficient to significantly mitigate early diabetic injury and that BF175 is a novel
SIRT1 agonist that can be further developed as a potential therapy for early DKD.

Funding: NIDDK Support
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Mentorship in the Digital Age: Nephrology Social Media Collective
Internship — 2 Year Experience Silvi Shah® Matthew A. Sparks,?
Scherly Leon,® Hector M. Madariaga,* Kenar D. Jhaveri,® Edgar V. Lerma,
Timothy Yau,” Paul J. Phelan,® Nikhil A. Shah,® Ali Poyan-Mehr,°
Michelle N. Rheault,®> Swapnil Hiremath, Joel M. Topf.® *Associates in
Nephrology, Berwyn, IL; 2Duke University and Durham VA Medical Centers,
Durham, NC; 2University of Minnesota, Minneapolis, MN; “Good Samaritan
Medical Center, Brockton, MA; Hofstra Northwell School of Medicine-
Northwell health system, Great neck, NY; ®Detroit, MI; "Washington
University School of Medicine, Saint Louis, MO; ®University of Cincinnati,
Cincinnati, OH; °University of Ottawa, Ottawa, ON, Canada. Group/Team:
Nephrology Social Media Collective Internship Group.

Background: Although social media use by healthcare professionals is increasing,
formal education is lacking. The Nephrology Social Media Collective (NSMC) internship
is a worldwide collaboration among nephrologists to cultivate leaders in the use of social
media in medicine by instilling knowledge, competence, and professionalism.

Methods: he NSMC internship was established in 2015. The NSMC faculty consists
of 21 individuals who are clinicians, educators, and scientists. The internship is 1 year.
Interns are selected on the basis of their curriculum vitae, personal statement, and interest.
There is an entrance discussion with each intern to discuss goals followed by quarterly
online meetings. Interns are paired with 2 faculty mentors and are expected to contribute
3-4 hours/month. Interns attend NephJC (online nephrology journal club) and participate
in NephJC administrative activities (curating a Twitter chat, constructing a visual abstract,
writing blog posts or moderating a session). Interns participate in the two required
projects - the annual NephMadness contest and the Renal Fellow Network blog.
Assessment are based on participation in NephJC, timely completion and quality of
projects.

Results: The initial class of 2015 class enrolled 4 interns. The subsequent class of
2016 included 7 interns. The classes were near gender balanced with 6/11 male. There
were 6 fellows, 2 medical students, 1 practising physician and 1 nurse. 8 were from USA,
2 from the United Kingdom and 1 from Canada. NSMC internship increased exposure
and opportunities for engagement in other social media activities. Following completion,
interns became part of NephJC team (N=5) and NephMadness editorial team (N=2).
Interns were invited to join International Society of Nephrology’s Social Media Task
force (N=2), Women in Nephrology’s communications’ committee (N=2) and ASN’s
media and communication committee (N=1). The current class of 2017 has enrolled 9
interns.

Conclusions: NSMC internship provides modern communication skills and
opportunities to improve skills in social media. It resulted in successful recruitment of the
graduated interns in various social media forums. NSMC internship can be included as a
part of nephrology fellowship training curriculum.
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Specialty Choice and Nephrology: Perceptions Among Medical Students
and Internal Medicine Residents Devika Nair,* Kurtis Pivert.? *Vanderbilt
University, Nashville, TN; 2American Society of Nephrology, Washington, DC.

Background: Fewer medical trainees are choosing to pursue nephrology. Only
60.8% of nephrology fellowship positions filled in the AY 2017 nephrology Match,
especially concerning in the setting of a growing number of patients with kidney disease.

Methods: To understand perceptions about nephrology and assess factors influencing
specialty choice among trainees, an anonymous survey was distributed to medical
students and internal medicine residents at 30 US medical schools and residencies. Of
4199 recipients, 648 (15.4%) trainees responded, including 333 upper-level medical
students, 304 residents, and three chief residents.

Results: Interest in the subject matter was the most critical factor in choosing to
pursue a specialty (92% of participants). Other key considerations included a suitable
post-fellowship work-life balance (73%), access to mentors (70%), and adequate exposure
to the subject (66%). Lack of interest was the most common reason to forgo a nephrology
fellowship (79% of responses). Concerns about remuneration (43%), perceptions of an
unsatisfactory work-life balance (39%), and inadequate exposure to nephrology during
earlier training (32%) were frequently cited dissuading factors. Several respondents
expressed a desire for a combined nephrology-critical care or nephrology-interventional
radiology fellowship. Interest in renal physiology and access to mentors were noted as
highly influential to those who considered a nephrology career at any point.

Conclusions: Lack of interest in nephrology was the leading factor in respondents’
decision to not pursue the specialty. Innovative ways to expose trainees to the meaningful
rewards and worthwhile challenges of kidney care are needed to continue to attract
qualified applicants.

FR-ORO003

Best Practices to Increase Resident Interest in Nephrology: A Mixed
Methods Study Stephen M. Sozio,*’ Kurtis Pivert,® Hitesh H. Shah,!
Abdo Asmar,* Benjamin D. Morrow,? Nancy D. Adams.® *Hofstra Northwell
School of Medicine, Great Neck, NY; 2Uniformed Services University of
the Health Sciences (USUHS), San Antonio, TX; 3Medicine, Johns Hopkins
University School of Medicine, Baltimore, MD; “University of Central Florida
Shool of Medicine, Orlando, FL; SUniversity of Connecticut Health Center,
Hartford, CT; ®American Society of Nephrology, Washington, DC; "Welch
Center for Prevention, Epidemiology, and Clinical Research, Baltimore, MD.

Background: Interest in nephrology careers has declined. Understanding practices of
internal medicine (IM) residency programs that successfully generate nephrology interest
is sorely needed.

Methods: The Best Practices Project is an ASN Workforce and Training Committee
project to increase nephrology interest. Residents graduating 2002-2012 were identified
with the AMA Masterfile; programs were ranked by number of residents ultimately
choosing nephrology. Nephrology training program directors (TPDs) from the top 30
institutions were sent a survey about their renal elective and educational experience for
IM residents. Directed focus groups were conducted among IM-PDs (top 15 programs)
probing key factors in each program’s success. Survey results were analyzed across
program ranking and compared to a previously-reported national survey. Transcripts from
focus groups were analyzed using thematic content analysis.

Results: 19 nephrology TPDs (68%) responded to our survey and 4 IM-PDs (27%)
directed focus group sessions were conducted. Most programs were in large tertiary
centers. Nephrology TPDs noted faculty mentoring (78%), elective experience (72%),
research opportunities (56%), and exposure to nephrology fellows (56%) were most
effective in fostering interest. All programs offered renal electives; 33% were mandatory.
53% of programs’ typical electives incorporate outpatient experiences, higher than
the national average (42%). Programs with more IM residents choosing nephrology
were significantly more likely to offer ambulatory experiences in general nephrology
in their elective (p=0.042) and have residents mentored in more impactful research
projects (p=0.025). IM-PDs noted faculty exposure, quality of nephrology teaching, and
demonstrating nephrology as a viable field were keys to success. One exemplar quote:
[Faculty] work hard and play hard. This group of faculty always hosts dinners at the
end of the rotation. They actually make their own t-shirts. They kind of have their own
branding of what they are

Conclusions: Integrating outpatient experiences in nephrology electives and
mentoring residents in high quality research projects likely increase interest in nephrology.
Faculty contact and teaching in both electives and core resident areas also contribute to
generating nephrology interest. Interventions to enhance these activities are needed.
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FR-OR004

Breaking Bad News: An Objective Structured Clinical Examination
(OSCE) of Renal Replacement Therapy (RRT) and Kidney Biopsy
Communication SkKills Lisa K. Prince, Anna M. Howle, Christina M. Yuan.
Walter Reed National Military Medical Center, Silver Spring, MD. Group/
Team: NERDC.

Background: There are few reported simulation-based assessments for nephrology-
specific interpersonal communication skills (ICS) and professionalism (PROF). We
developed a “Breaking Bad News” OSCE that assesses fellow competence in counseling
a surrogate decision maker for acute RRT, a patient with advanced chronic kidney disease
for RRT, and a patient for kidney biopsy.

Methods: The OSCE was designed for the 2-year nephrology fellowship cycle, with
2 sets of scenarios. Fellows are provided with a brief clinical summary before counseling
a simulated patient (SP). SP are trained to portray a nephrology patient with a specific
condition, to provide feedback and rate fellows. SPs receive a medical and social history
designed to stimulate fellows to demonstrate ICS. After each encounter SPs rate ICS and
PROF using the Essential Elements of Communication-Global Rating Scale 2005 (EEC-
GRS). Faculty assess performance using a 5-point Likert Mini-Clinical Examination
Exercise (Mini-CEX). The two scenario sets were beta-tested in Spring 2015 (3 second
year fellows and 2 first year fellows) and 2016 (2 second year fellows and 1 first year
fellow).

Results: The OSCE is being evaluated prospectively at 5 training programs (16 first-
year; 10 second-year fellows) over a two year period. There are 3 faculty per training site.
Primary outcome is overall score on the EEC-GRS for each scenario (first vs. second
year fellow performance for each scenario, and individual fellow scores between first and
second year). Secondary outcomes include score < 3 (Satisfactory for level of training)
on any subsection of the mini-CEX and overall score < 3 on the EEC-GRS. Preliminary
satisfaction survey data indicate that 100% of faculty (6/6) and fellows (7/7) rated the
OSCE as having met objectives, and 86% (6/7) fellows rated the experience as being
“good” or better.

Conclusions: The Breaking Bad News OSCE, designed for a 2-year fellowship
cycle, uses previously validated instruments (EEC-GRS; MiniCEX) to assess nephrology-
specific ICS and PROF skills. Fellows and faculty report satisfaction with the OSCE, and
indicate that it meets objectives. The views expressed are those of the authors and do not
reflect the official policy of the Department of the Army, the Department of the Navy, the
Department of Defense or the United States Government.

Funding: Other U.S. Government Support

FR-ORO005

Renal  Fellows’ Point-of-Care Lung Ultrasound Curriculum
Nathaniel _C. Reisinger,? Anubhav Kumar2! Vishnu S. Potluri,?
Jehan Z. Bahrainwala,? Jeffrey S. Berns.? 'None, Philadelphia, PA; ?Penn,
Philadelphia, PA.

Background: Fluid overload (FO) is a prevalent risk factor for death in patients on
hemodialysis (HD) and is underdiagnosed. Lung ultrasound (US) B-line score is a tool
to quantify extravascular lung water and measure FO. B-lines are reverberation artifacts
that correlate with lung congestion and disappear with ultrafiltration during HD. B-line
score is superior to physical exam in detection of asymptomatic pulmonary congestion.
B-line score correlates with cardiovascular outcomes, death, and readmissions for patients
on HD. A prospective clinical trial is ongoing which uses a web-based tutorial to ensure
interobserver agreement among attending physicians. Competency among nephrology
fellows is not known.

Methods: To assess and improve the current state of knowledge and ability of
nephrology fellows in obtaining and interpreting lung US we employed a mobile-
optimized, app-supported curriculum for didactic learning as well as pre- and post-course
surveys (using a 5-point Likert Scale) and knowledge assessments. Trainees had a hands-
on, one-on-one teaching session with a peer-user to hone psychomotor skills in point-of-
care lung US. Images were obtained using a commercially available curvilinear US probe
and a tablet computer. A panel of expert trainers reviewed representative images remotely,
provided feedback on image acquisition, and adjudicated B-line scores. Scores were
compared using a paired two sample means t-Test with a one-tailed p value. Interclass
correlation coefficients were calculated in Stata.

Results: Surveys demonstrated statistically significant increases in confidence in five
domains critical to point-of-care US. Mean knowledge assessment score was 4% before
the course and 92% after the course. Interclass correlation coefficients averaged 0.90
with no scores below 0.7 demonstrating excellent agreement in interpreting B-line scores
which was confirmed on regression analysis. Bland-Altman plot showed good agreement
and low bias. User images were well-reviewed by the expert trainers.

Conclusions: Point-of-care US to quantify lung water by B-line score can be taught
to nephrology fellows quickly and reliably combining a web-based curriculum and hands-
on training.
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Point of Care Echocardiography and Ultrasound-Guided Volume
Assessment Training for Nephrologists and Trainees to Teach Point of
Care ECHO Skills Nithin Karakala,*? Gerren Hobby,! Kelly W. Bulloch,*
Krishna siva sai Kakkera,® John T. Huggins.! *Medicine, University of
Arkansas for Medical Sciences, Little Rock, AR; 2Medicine, Central Arkansas
VA, Little Rock, AR.

Background: Intravascular volume assessment is an extremely important in the care
of patients with acute kidney injury (AKI), chronic kidney disease, and patients needing
intermittent and continuous renal replacement therapy. The current volume assessment
tools like, MAP, heart rate, clinical examination are unreliable in assessing intravascular
(IV) volume. The accuracy of invasive methods like central venous pressure, and
pulmonary artery pressure measurements in assessing responsive to volume have been
questioned in recent years. Nephrologists play a pivotal role in volume assessment and
management. Point of care (echocardiogram) ECHO is a very valuable non-invasive tool
for volume assessment.

Methods: During an intense 8 hour workshop, participants were trained by an
experienced intensivist and a trained nephrologist. There were 2 stations which utilized
live standardized patients and a preceptor. Station 1 covered basics of ECHO, cardiac
para-sternal short and long axis views, and measurement of Inferior VenaCava (IVC)
diameter and variability; second 2 station was cardiac apical 4 and 5 chamber views and
lung parenchymal exam. The preceptors initially demonstrated the techniques, and then
the participants were allowed to practice under supervision. We conducted a 20 multiple
choice question (5 basics of ECHO, 9 cardiac ECHO, and 6 IVC and lung parenchymal
volume assessment) per and post-test. There were 5 five-scale questions assessing
procedural confidence.

Results: Twenty two participants (5 nephrologists, 16 trainees) attended and
completed the test. There was a significant improvement in mean percentage of correct
answers for the post compared to pre-test 78% (SD:17) vs 46% (SD:11); p<0.0001. The
improvement during post compared to pre-test was observed in all 3 categories: basics
of ECHO (79%, SD:22 vs 53%, SD:21; p<.001), cardiac ECHO (77%: 19 vs 40%: 19;
p<0.0001) and IVC and lung (77%: 12 vs 46: 28; p<0.001). After attending the workshop
the participants answered that they were either confident or extremely confident in
acquiring or interpreting basic images 62% (SD: 17) vas 4% (SD:8) pre workshop.

Conclusions: Point of care ECHO training can help nephrologists learn and improve
bedside volume assessment skill and reignite passion for nephrology among residents.

Funding: Clinical Revenue Support

FR-OR007

Project Nephron: Teaching Medical Students Physiology and
Histology Lena Vaynberg. FAU Charles E Schmidt College of Medicine,
Highland Beach, FL, FL.

Background: The objective of PBL in the FAU COM curriculum is to foster self-
directed learning, communication skills, and teamwork among the students as well as
linking these skills to basic sciences and patient problems. Students have a difficult time
with the physiology of the nephron with regard to channels, transporters, pumps and
diuretics. Since 2014, at the start of the renal course, each of eight case inquiry groups
received a poster of a nephron with the objective of understanding he functions of the cells
in different portions of the nephron.

Methods: Each group of students received a poster of a nephron with the cells of
different parts of the glomerulus and tubule drawn in. The pathways for anion and cation
transfer were left blank. They were directed to search through the 8™ edition of Vander’s
Renal Physiology and fill in the functions of the different cells. They did so and following
the final session, they were given a nephron with the labeled pathways (Fig. 1)

Results: Following the end of the renal course, the students were surveyed as to
whether or not the poster was useful to them in learning the physiology and histology of
the nephron. Sixty three of the 65 students responded to the survey. The questions were
phrased for a yes or no response as well as a degree of helpfulness that ranged from 1 (not
helpful) to 5 (extremely helpful). There was also a section for comments. To the question
“did the nephron help you learn the histology of the nephron™? The students gave it an
average helpfulness of 4. To the question “did the nephron help you learn the physiology
of the nephron”? The students gave it an average helpfulness of 3.5. To the question
“did you continue to use nephron in subsequent cases”? The students gave it an average
helpfulness of 4.1. As for the comments, the students found it a useful learning tool which
they reviewed in subsequent IQ cases.

Conclusions: The students found the poster helpful in understanding renal (nephron)
physiology and histology. Once the poster was complete, it was helpful in understanding
the pathophysiologic and the pathologic anatomy of the nephron. Coming before the
lectures and the IQ cases, it gave them a frame of reference for understanding the function
of the nephron and the mechanisms of action of the diuretics.
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FR-ORO008

NephMadness: 5 Years’ Experience Joel M. Topf,° Anna M. Burgner?
Timothy Yau,* Swapnil Hiremath,>2 Matthew A. Sparks.! Duke University
and Durham VA Medical Centers, Durham, NC; 2University of Ottawa,
Ottawa, ON, Canada; *Vanderbilt University Medical Center, Nashville, TN;
“Washington University School of Medicine, Saint Louis, MO; *Medicine,
Oakland University William Beaumont School of Medicine, Rochester, MI.

Background: NephMadness (NM) is an educational game that takes place entirely
on the internet through blog-based review articles, participatory interactive website, and
Twitter-based discussion. NM leverages social media and Free Open Access Medical
Education (FOAMed) to highlight advances and neglected issues in nephrology. NM
began in 2013 and has completed 5 iterations. NM has evolved as the organizers have
experimented with the medium. This review of the evolution of NM provides lessons to
organizers of other online educational campaigns.

Methods: The NM curriculum takes the form of an online game that mimics the
March Madness basketball tournament. The field consists of 32 nephrology concepts in
8 topics. The concepts and topics change every year. The field initially consisted of 64
concepts but this was reduced to 32 to encourage participation. Each concept is reviewed
in a blog post providing the core educational content of the game. Independent content
experts help select the concepts and fact check the blog posts. During the 3-week contest,
additional commentaries are published from other experts. In 5 years NM has covered 256
nephrology concepts and posted 185 reviews and commentaries.

Results: Participants attempt to predict the winners of all 31 matchups. Initially
the winners of each single elimination contest was scripted by the organizers. After
significant push back by the users, winners were selected by participant voting. NM
now uses a panel of experts to determine the winners. The NM team encourages training
programs to participate using a flipped classroom model. In 2017, 32 training programs
participated. NM encourages participation from all levels, ranging from lay people, to
medical students, to attendings. Prizes are awarded for the most accurate predictions and
for programs with the greatest participation. 1481 individuals from 55 countries, two
thirds from the US, have played NM in the last 4 years.

Conclusions: NM is a unique forum to present medical education that takes
nephrology education out of the classrooms and textbooks and transforms it into a
gamified, interactive campaign that populates social media channels. The mixture of free,
evidence-based, expert content with twitter and blogs is a novel method of delivering high
quality continuing medical education that could serve as a template for future projects.

FR-OR009

GlomCon - International Web-Based Glomerular  Disease
Case Conferences: Connecting Peers to Enhance Clinical
Experience Nikhil Agrawal,'*> Rhea Bhargava,® Roger A. Rodby,*
Mihran V. Naljayan,” Kenar D. Jhaveri® Stewart H. Lecker?

Johannes S. Schlondorff,®> Meghan E. Sise,® Timothy Yau,* Isaac E. Stillman,®
Franco H. Cabeza Rivera,”? Jorge L. Castaneda,® Arley F. Diaz°
Michael J. Germain,* Francesco Iannuzzella,® Olufunmilola A. Olubukola,*
Adam M. Segal,® Jonathan Slater,® Joseph Kupferman,® David J. Friedman,®
John Danziger,* Jeffrey H. William,® Bradley M. Denker,® Martin R. Pollak,*
Ali Poyan-Mehr.° 'BIDMC, CONCORD, NH; ?Beth Israel Deaconess Medical
Center, Boston, MA; ®Beth Israel Deaconess Medical Center, Boston, MA;
“Beth Israel Deaconess Medical Center/Harvard Medical School, Boston, MA;
*Hofstra Northwell School of Medicine- Northwell health system, Great neck,
NY; ®Kidney Care and Transplant Associates of New England, Springfield,
MA; "LSUHSC School of Medicine, New Orleans, LA; ®Massachusetts General
Hospital, Boston, MA; °None, Boston, MA; *°Renal and Transplant Assoc of
New England, Hampden, MA; “Rush University Medical Center, Chicago,
IL; *2University of Mississippi Medical Center, Ridgeland, MS; **Washington
University School of Medicine, Saint Louis, MO; **Nephrology, Beth Israel
Deaconess Medical Center/Harvard Medical School, Boston, MA; “Harvard
Medical School, Boston, MA.

Background: Gaining enough exposure to glomerular diseases is a challenge and
may lead to uncertainties in the management of these patients. The aim of our Glomerular
Disease Case Conferences (GlomCon) is to increase nephrologist’s/nephropathologist’s
exposure to patients with glomerular disorders and to create a forum to discuss diagnosis
and management of individual cases in detail with colleagues.

Methods: We have created a web-based, secure video platform at Glomcon.org
where nephrologists/nephropathologists can connect worldwide and participate in live
“peer-to-peer” clinical exchange. Participants submit challenging cases from their daily
practice. Cases are reviewed by a volunteering nephropathologist/nephrologist and
clinico-pathological correlation and therapeutic options discussed in bi-monthly live web
sessions. All participants were surveyed in April 2017 for feedback.

Results: Since inception in July 2016, the conferences have seen a steady increase in
worldwide participation. As of April 2017, GlomCon includes over 100 participants from
27 countries. A survey of 113 participants yielded the following results: 54% responded.
Of these, 100% were “Very satisfied” or “Satisfied”, 86% noted that participation
impacted their care, for 31% knowledge about glomerular kidney disorders improved
“extremely” and for 54% “very”. 100% believe that the conferences improve the care of
patients with glomerular kidney disease.
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Conclusions: GlomCon is a new platform which enables nephrologists/
nephropathologists to share their experience and solicit peer-to-peer opinion and
expertise. The majority of participants feel it has improved their clinical knowledge and
with this impacted and improved patient care. Through this inclusive and open-access
initiative, new opportunities for raising awareness and enhancing education in glomerular
kidney disease has been created.

FR-ORO010

The Use of a Medical Application Improves the Identification and
Classification of AKI Rolando Claure-Del Granado,** Maria F. Iturricha
caceres,* Etienne Macedo,! Ravindra L. Mehta.® 'UCSD, San Diego, CA;
2Universidad Mayor de San Simon, School of Medicine, Cochabamba,
Bolivia, Plurinational State of; *University of California San Diego Medical
Center, San Diego, CA; “Hospital Obrero #2 - C.N.S., Cochabamba, Bolivia,
Plurinational State of.

Background: The use of mobile devices by health care professionals (HCPs) has
transformed many aspects of clinical practice. Mobile devices and apps provide many
benefits for HCPs, perhaps most significantly they increase the access to point-of-care
tools, which has been shown to support better clinical decision-making and improved
patient outcomes. In this study we tested the hypothesis that the use of an app specifically
designed for recognition and management of AKI will help HCPs to better identify and
classify AKI.

Methods: We included 20 AKI cases from our center that were part of the Oby25
Global Snapshot study report. Twenty clinical vignettes of these patients (including
baseline serum creatinine (sCr) and a second sCr that was measure in a 7 day period) were
presented to 50 last year medical students and ask two simple questions: 1) Did the patient
develop AKI? and 2) To classify the stage of AKI; before and after providing them with
an app that was developed for early identification, classification and management of AKI
(IRA SLANH app, Island of the Moon® V.1, 2014; Cochabamba-Bolivia). We analyzed
if the use of a medical app could improve correct identification and stage classification
of AKI.

Results: Before the IRA SLANH app was introduce to the 50 medical students, the
mean number of correct answers were 14.7+4.7 with a minimum of 3 correct answers and
a maximum of 20 correct answers; and only in 6.7+4.4 of the cases the correct stage of
AKI was identified. After the app was presented to the medical students the number of
correct answers improved to 20 and in all cases AKI stage was correctly classified. Before
the medical app was presented to the medical students, only 22% of them were able to
correctly identify all AKI cases, and 0% of them could correctly classify all cases of AKI.

Conclusions: Medical applications are useful tools in the practice of evidence-based
medicine at the point of care. The use of a medical application specifically developed
for the identification and staging of AKI could play a very important role in early
identification and correct classification of AKI potentially allowing earlier intervention
with preventive and treatment strategies to reverse kidney injury and improve recovery.

FR-ORO011

The Risk of Stroke with Atrial Fibrillation in CKD Patients
Manish M. Sood,* Ngan Lam,” Megan K. Mccallum,! Amit X. Garg,?
Amber O. Molnar.? Institute for Clinical Evaluative Sciences, London, ON,
Canada; ?London Health Sciences Centre, London, ON, Canada; *McMaster
University, Hamilton, ON, Canada; *Ottawa Hospital Research Institute,
Ottawa, ON, Canada; ®University of Alberta, Edmonton, AB, Canada.

Background: Both atrial fibrillation (AF) and chronic kidney disease (CKD) are
known to increase the risk of ischemic and hemorrhagic stroke. However the relative
contribution of albuminuria and eGFR level on stroke risk in patients with and without
AF remains unknown.

Methods: From a total cohort of 736,666 patients from Ontario, Canada from 2002-
2015, 35024 patients developed incident AF with an ACR and eGFR measure within 12
months prior. AF and stroke were determined by hospital diagnostic codes at admission.
We used propensity-score matched Cox proportional and Fine and Grey sub-distribution
hazards ratio models to determine the time to first event of ischemic, hemorrhagic or any
stroke.

Results: After matching to examine exposure to incident AF, 35,024 matched pairs
were identified. There were a total of 1781 (5.1%) strokes (85% ischemic) with an average
time to stroke for patients with CKD + AF of 2.7 years (+/- 2.4) compared to 3.4 years (+/-
2.4) in patients with no AF. Among the entire cohort the presence of AF was associated
with an increased risk of stroke with a HR of 2.93 (95%CI 2.67, 3.2). The crude rate of
ischemic, hemorrhagic and any stroke were 16.24 (95%CI 15.43-17.08), 2.79 (95%CI
2.46-3.15) and 19.03 (95%CI 18.15-19.93) with AF and 4.38 (95%CI 4.01-4.78), 0.94
(95%CI 0.78-1.14) and 5.32 (95%CI 4.92-5.76) with no AF per 1000 person-years of
follow up, respectively. Higher ACR and lower eGFR were associated with ischemic,
hemorrhagic and any stroke compared to those with no AF, eGFR > 90 and ACR < 3
(p<0.0001 for all). The adjusted HR of stroke was higher across all categories of ACR and
eGFR with the presence of AF compared to those without AF (ACR X stroke interaction
p <0.0001, eGFR X stroke interaction p <0.0001).

Conclusions: CKD patients with atrial fibrillation are at a high risk of total, ischemic
and hemorrhagic stroke and this risk is higher with lower eGFR and higher ACR.
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The Association of Beta-Blockers and All-Cause Mortality by eGFR
in Patients with Heart Failure Amber O. Molnar,? Amit X. Garg,'
Manish M. Sood.® *London Health Sciences Centre, London, ON, Canada;
2McMaster University, Hamilton, ON, Canada; *Ottawa Hospital Research
Institute, Ottawa, ON, Canada.

Background: Congestive heart failure (CHF) and CKD are strongly interrelated and
when occurring concurrently, are associated with very high mortality, especially in the
elderly. Whether the mortality benefit of beta-blockers (BB) extends to patients with CHF
and lower levels of eGFR remains unknown.

Methods: A population-level administrative database study using linked datasets in
Ontario, Canada. Incident CHF cases age > 66 years from April 2002 to March 2014
were included. The date of the first prescription for a BB was the date of inclusion (index
date). Patients without evidence of a BB prescription were randomly assigned an index
date based on the distribution of index dates for those prescribed a BB. Individuals
without an eGFR measure within 1 year prior to the index date, or a prior history of
kidney or heart transplant or chronic dialysis were excluded. We matched BB users to
non-users (1:1) based on age, sex, eGFR grouping, and a high dimensional propensity
score. We examined all-cause mortality using Cox proportional hazards models with BB
prescription at baseline and as a time-varying covariate.

Results: Results: After matching, a total of 3,574 pairs were identified. By eGFR
category, the number of all-cause mortality events in the BB versus the no beta-blocker
(NBB) groups were eGFR > 90: BB 44 (12.7%) vs. NBB 188 (38.6%), eGFR 60-90, BB
357 (14.0%) vs. NBB 1352 (22.2%), eGFR 30-60, BB 274 (19.0%) vs NBB 917 (47.7%),
eGFR < 30 BB 47 (20.4%) vs. NBB 166 (53%). Examining baseline BB use, there was
no mortality benefit with BB usage in lower eGFR categories [eGFR >90: HR 0.67 (0.48-
0.94), eGFR 60-90: HR 0.96 (0.85-1.08), eGFR 30-60: HR 0.96 (0.88-1.05), eGFR <30:
HR 0.87 (0.68-1.13), eGFR category X BB interaction p=0.225]. When examining time-
varying BB use, it was associated with a similar reduction in all-cause mortality across
all eGFR categories [eGFR 90: HR 0.56 (0.39-0.79), eGFR 60-90: HR 0.63 (0.55-0.73),
eGFR 30-60: HR 0.59 (0.52-0.66), eGFR <30: HR 0.47 (0.33-0.66), eGFR category X
beta-blocker interaction p=0.458].

Conclusions: In elderly patients with CHF, BB use was associated with a similar
reduction in mortality across all eGFR categories. Our findings suggest that mortality
benefits of BB’s observed in CHF patients included in randomized trials could be
extended to patients with ¢GFR < 30 not on dialysis.

Funding: Government Support - Non-U.S.

FR-ORO013

Assessing the Impact of CKD Progression on Cardiovascular Disease
in a Contemporary UK Cohort of 30,222 Diabetics Claudia S. Cabrera.
AstraZeneca R&D, MélIndal, Sweden.

Background: We evaluated the association between Chronic Kidney Disease
(CKD) progression, based on glomerular filtration (eGFR) slope estimates and the risk of
cardiovascular disease (CVD) in a contemporary cohort of persons with Type 2 diabetes
mellitus (T2DM).

Methods: Incident CKD subjects were selected from a prevalent population of
T2DM between Jan 1, 2005 and Dec 31, 2015. Subjects were retrieved from the Clinical
Practice Research Data Link (CPRD) in England and followed from CKD diagnosis until
event of heart failure (HF), myocardial infarction (MI), ischemic stroke (IS), a composite
endpoint including all three event types (MACE plus), mortality, drop out from the
database, or end of study. The association between CKD and CVD was estimated using
adjusted proportional hazard models (HR 95% CI) in this cohort (n=30,222). The main
variables of interest were the updated eGFR slope calculated over multiple overlapping
2 year periods throughout the follow-up time and the updated mean eGFR during these
periods with ~ 5 over-lapping slopes/subject and a mean of 11 eGFR values per patient.

Results: The updated eGFR slope predicted CVD outcomes independently of
current renal risk (updated mean eGFR) and key risk factors: CVD treatment, smoking,
comorbidity, and metabolic risk factors. Both updated mean eGFR (ref =60, >30 to 60,
<30) and the updated eGFR slope (ref =3, =0 to <3, =-3 to <0, < -3) were monotonically
associated with MACE plus and HF. Updated eGFR slope decline of <- 3 significantly
increased the risk of MACE plus (HR 1.45; 95% CI 1.26 - 1.67), HF (HR 1.49; 95% CI
1.27 - 1.76), and MI (HR 1.39; 95% 1.01 - 1.91).

Conclusions: These results indicate that CKD is an independent risk factor for CVD
and that rate of progression and cumulative status of CKD elucidate important but distinct
aspects of this risk independently of underlying disease such as hypertension and obesity.

Funding: Commercial Support - AstraZeneca R&D Sweden
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Continuation of Statin Therapy Initiated in Pre-ESRD Period
and All-Cause and Cardiovascular Mortality after Transition to
Dialysis Elvira Gosmanova,® Miklos Z. Molnar,® Praveen Kumar Potukuchi,®
Elani Streja,* Keiichi Sumida,? Kamyar Kalantar-Zadeh,* Csaba P. Kovesdy.®
*Harold Simmons Center for Kidney Disease Research and Epidemiology,
Orange, CA; 2Nephrology Center, Toranomon Hospital Kajigaya, Kawasaki,
Japan; Stratton VA Medical Center, Albany, NY; “University of California
Irvine, School of Medicine, Orange, CA; ®University of Tennessee Health
Science Center, Memphis, TN.

Background: De novo statin therapy in ESRD patients failed to demonstrate
significant cardiovascular (CV) protection in randomized clinical trials and, therefore, it
is not recommended. However, whether continuation of statins from late-stages of non-
dialysis dependent CKD to the post-ESRD period is associated with improved all-cause
and CV mortality in dialysis patients is unknown.

Methods: We identified 14,939 US veterans transitioning to dialysis between
2007-2011 who were receiving statins during the 1 year prior to dialysis initiation
and had adequate adherence, defined as proportion of days covered (PDC) of =80%.
Subsequently, dialysis patients were characterized as statin continuers (N=5,066) if statin
therapy was continued with PDC =80% during up to 1 year following dialysis initiation,
and statin discontinuers (N=9,874) if statins were stopped or adherence to statins was
inadequate (PDC <80%). Associations of statin continuation with all-cause and CV
mortality following dialysis initiation was examined using Cox regressions adjusted for
demographics, comorbidities, medications, and laboratory parameters.

Results: All-cause and CV mortality rates were 285 [95% CI 279-291]/1000 patient-
years and 116 [95% CI 112-121]/1000 patient-years, respectively, during a mean = SD
2.01+1.38 years of follow-up. Statin continuation after ESRD onset was associated with
lower all-cause and CV mortality in unadjusted and various adjusted analyses (figure).

Conclusions: Extension of statin therapy following dialysis transition was associated
with reduced all-cause and CV mortality. This data support experts’ opinion in the current
lipid guidelines that statins started prior to dialysis should be continued after dialysis
initiation.

Funding: NIDDK Support
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Incident Atrial Fibrillation and Risk of Subsequent Cardiovascular
Events and Mortality: The CRIC Study Nisha Bansal® Dawei Xie,"
Daohang Sha,** Lawrence J. Appel,® Rajat Deo,* Harold I. Feldman,*
Jiang He,” Kenneth A. Jamerson,’® John W. Kusek,® Steven R. Messe,
Sankar D. Navaneethan,® Mahboob Rahman? Ana C. Ricardo,®
Elsayed Z. Soliman,'* Raymond R. Townsend," Alan S. Go.* *Baylor College
of Medicine, Houston, TX; 2Case Western Reserve University, Cleveland, OH;
3Johns Hopkins Medical Institutions, Baltimore, MD; “Kaiser Permanente
Northern California, Oakland, CA; °Kidney Research Institute, Seattle,
WA; NIDDK, Bethesda, MD; "Tulane School of Public Health and Tropical
Medicine, New Orleans, LA; °University of Illinois at Chicago, Chicago,
IL; *University of Michigan Health System, Ann Arbor, MI; *University of
Pennsylvania, Philadelphia, PA; **Wake Forest University School of Medicine,
Winston Salem, NC.

Background: Atrial fibrillation (AF) is the most common sustained arrhythmia in
patients with chronic kidney disease (CKD) and may be associated with poor clinical
outcomes. We examined the association of incident AF with the risk of subsequent
incident cardiovascular (CVD) events and mortality.

Methods: We studied participants enrolled in the prospective Chronic Renal
Insufficiency Cohort (CRIC) Study without AF at baseline. Incident AF was identified
by ECGs and physician-adjudicated hospitalizations. Outcomes included: incident
heart failure (HF), myocardial infarction (MI), stroke and death after diagnosis of AF.
Cox regression models (with time-updated AF) and marginal structural models (MSM,
to account for time-dependent confounding) were used to examine the association of
incident AF with outcomes, adjusting for demographics, clinical characteristics and ECG
measures.

Results: Among 2,814 participants, 288 (9.2%) developed incident AF. During a
mean (SD) follow-up of 7.0 (2.1) years, rates of HF, MI, stroke and death were higher
in those who developed AF versus those who did not (Table). Cox and MSM models
demonstrated that incident AF was associated with greater than 4-fold increased risk of
subsequent incident HF, MI and death. Cox models also showed a significant association
of incident AF with stroke (Table). These associations remained robust with additional
adjustment for biomarkers of inflammation, cardiac stress and mineral metabolism as well
as left ventricular mass, ejection fraction and left atrial diameter.
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Conclusions: Incident AF is associated with increased risk of developing subsequent
CVD and death in adults with CKD. Further study is needed to determine whether
treatment of AF mitigates this risk.

FR-ORO016

Accuracy of ACC/AHA ASCVD Risk Estimator by eGFR in a Large,
Multiethnic Non-Diabetic Population Alan S. Go, Grace H. Tabada,
Tracy Y. Jonelis, Sue hee Sung, Jamal S. Rana. Kaiser Permanente Northern
California, Oakland, CA.

Background: Earlier atherosclerotic cardiovascular disease (ASCVD) prediction
equations have limited utility in adults with kidney disease. The ACC/AHA ASCVD
Risk Estimator has been recommended to assist with primary prevention planning, but
its accuracy varies in contemporary populations and little is known about its performance
by level of kidney function. We evaluated its accuracy and discrimination in a large
community-based population across the range of eGFR.

Methods: Within Kaiser Permanente Northern California, we identified members
age 40-75 years in 2008 who had LDL-C 70-189 mg/dL, no prior ASCVD or lipid-
lowering therapy, no diabetes, available eGFR, and full 5-year follow-up. Non-fatal and
fatal ASCVD events through 2013 were ascertained from electronic health records using
validated algorithms. We compared observed vs. ACC/AHA Risk Estimator-based 5-year
risk of ASCVD events by baseline eGFR (90-150, 60-89, 45-59 and <45 ml/min/1.73m?)
with associated c statistics.

Results: In 283,354 non-diabetic adults, mean age was 55 years, 61% women and
32% minorities. Overall, the distribution of 5-year predicted ASCVD risk was <2.5%
(55%), 2.5% to <5.0% (21%) and =5.0% (24%), with higher proportions of patients
at high predicted ASCVD risk with lower eGFR. Going from eGFR 90-150 to 45-59,
there was progressively less overestimation of actual 5-year ASCVD risk using the
ACC/AHA ASVD Risk Estimator, with underestimation of risk for eGFR <45 (Figure).
Discrimination was only modest across eGFR levels (¢=0.59-0.65).

Conclusions: Accuracy of the ACC/AHA ASCVD Risk Estimator varies by eGFR
level, and recalibration in contemporary, ethnically diverse populations would increase its
utility to assist with primary prevention strategy decision-making.
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FR-OR017

Incident Atrial Fibrillation and the Risk of Subsequent Adverse Outcomes
in Patients with a Decreased eGFR David Massicotte-Azarniouch,’
John Paul Kuwornu,! Juan J. Carrero,> Ngan Lam,® Amber O. Molnar,*
Deborah Lynn Zimmerman,® Megan K. Mccallum,* Ron Wald,® Amit X. Garg,®
Manish M. Sood.’ Institute for Clinical Evaluative Sciences, London, ON,
Canada; 2Karolinska Institutet, Stockholm, Sweden; 3London Health Sciences
Centre, London, ON, Canada; “McMaster University, Hamilton, ON, Canada;
*Ottawa Hospital Research Institute, Ottawa, ON, Canada; °St. Michael’s
Hospital, Toronto, ON, Canada; "Medicine, University of Ottawa, Ottawa,
ON, Canada; 8University of Alberta, Edmonton, AB, Canada.

Background: The effect of atrial fibrillation (AF) among patients with decreases in
eGFR and its subsequent effect on adverse outcomes remain unknown.

Methods: In this population-based retrospective cohort study, we determined the
association of AF with congestive heart failure (CHF), myocardial infarction (MI), end
stage kidney disease (ESKD) and all-cause mortality in patients with reduced renal
function. Among 1,422,978 million adult residents with an eGFR measure < 90 ml/
min/1.73m?, we identified 93,414 with AF. We used propensity-score matched, competing
risk models to determine the risk of CHF, MI and ESKD accounting for the competing
risk of mortality. The eGFR level was examined using interaction terms for each adverse
outcome.

Results: All adverse events were more frequent in individuals with atrial fibrillation
compared to no atrial fibrillation [CHF: AF 9.9% vs. No AF 3.1%, HR 3.88 (95%
confidence interval, CI 3.69-4.07)], [ESKD: AF 0.7% vs. No AF 0.4%, HR 2.10 (95%CI
1.89-2.32)], [MIL: AF 3.2% vs. No AF 2.0%, HR 1.60(95% CI 1.54-1.67)], [all-cause
mortality: AF 21.7% vs. No AF 17.6%, HR 1.32 (95%CI 1.29-1.35)]. The eGFR level
was an effect modifier for all outcomes (p<0.05 for eGFR X outcome interaction). The
risk of CHF, MI and ESKD were highest within the first 6 months of AF onset.

Conclusions: Incident AF is associated with a high risk of adverse outcomes in
patients with an eGFR < 90ml/min/1.73m? and the risk differs by eGFR level. As the
risk is highest within the first 6 months after AF diagnosis, therapeutic interventions and
monitoring may improve outcomes.

Funding: Government Support - Non-U.S.
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Are RAASI Underused in Moderate to Advanced CKD? Early Findings
from CKDopps Roberto  Pecoits-Filho,® Charlotte Tu,?> Jarcy Zee?
Lindsay Zepel,> Brian Bieber,> Michelle M. Wong,? Friedrich K. Port,?
Christian  Combe,* Danilo Fliser,> Ricardo Sesso,’ Ichiei Narita,’
Bruce M. Robinson,2 Ziad Massy.® *Pontificia Universidade Catolica do
Parana, Curitiba, Brazil; 2Arbor Research Collaborative for Health, Ann
Arbor, MI; 3CHU de Bordeaux, Bordeaux, France; “Université de Bordeaux,
Bordeaux, France; SSaarland University Medical Centre, Homburg/Saar,
Germany; ®Escola Paulista De Medicina, Unifesp, Sao Paulo, Brazil; "Niigata
University, Niigata, Japan; éAmbroise Pare University Hospital and Inserm
Ul018 Eq5, Boulogne Billancourt/ Paris cedex, France. Group/Team: On
behalf of CKDopps and CKD REIN investigators.

Background: Current guidelines support prescription of RAASI for CKD patients
(pts) with comorbidities such as diabetes and heart failure (HF). These drugs may be
underused, particularly due to hyperkalemia as a side effect of RAASi. We hypothesize
that the use of RAASI in advanced CKD is influenced by the presence of hyperkalemia
and the use of potassium (K) binders, diuretics, and bicarbonate.

Methods: We used data from CKDopps (2013-2017), a multinational cohort study of
pts with eGFR <60 ml/min/1.73m? to describe RAASI prescription patterns by country
and patient subgroups. Brazil (BR), Germany (GER), and the US are shown; data from
France and Japan are forthcoming.

Results: Among 2,817 pts, ranges by country were: mean age 66-74 years; eGFR
<30 69%-74%; HF 17%-19%; diabetes 41-58%; serum potassium =5 21-35%;
albuminuria 50-69%. RAASI prescription was more common in GER (80%) than BR
(66%) and US (54%); less common in CKD stage 5 in all countries; less common with
higher serum K in US; and lower with albuminuria in GER and US (Table 1). RAASI use
was higher among pts with (vs. without) CHF/diabetes in BR, but only for diabetes in US.
Among pts prescribed RAASI, prescriptions of loop or thiazide diuretics were 68-74%;
resins were 6% in GER, almost absent in BR and US; and bicarbonate was 6-8%.

Conclusions: RAASI prescription patterns in CKD vary by country, demographic,
and clinical characteristics. RAASi may be underused, especially in the US where only
half were prescribed a RAASi even among pts with strong class-specific
recommendations including albuminuria, diabetes, or heart failure. Antihyperkalemia
measures, such as dietary restriction, loop diuretics, bicarbonate and K binders may raise
RAASI use.

Funding: Commercial Support - Amgen, AstraZeneca, Baxter Healthcare, Kyowa
Hakko Kirin, Hexal AG, Janssen, Keryx, Proteon, Relypsa, Roche, Vifor Fresenius
Medical Care Renal Pharma, Private Foundation Support
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Electronic Health Records-Based Computable Phenotype for CKD
Diagnosis and Staging Ning Shang,! Paul E. Drawz,? Robert J. Carroll?
Adelaide M. Arruda-Olson,* Sumit Mohan,® Tuliana Ionita-Laza,®
Ali G. Gharavi,> Chunhua Weng,! George Hripcsak,! Krzysztof Kiryluk.®
!Department of Biomedical Informatics, Columbia University, New York, NY;
’Department of Medicine, University of Minnesota, Minneapolis, MN;
*Department of Biomedical Informatics, Vanderbilt University Medical
Center, Nashville, TN, *Department of Cardiovascular Diseases, Mayo Clinic,
Rochester, MN; °Department of Medicine, Columbia University, New York,
NY; SDepartment of Biostatistics, Columbia University, New York, NY.

Background: Chronic Kidney Disease (CKD) diagnosis can be made by blood, urine,
or imaging tests. This study is to design and evaluate a portable electronic phenotype for
automated detection and staging of CKD based on electronic health records (EHR).

Methods: With urine tests data of 68,617 patients from three major health care
systems (Columbia, Minnesota, and Vanderbilt), we used machine learning to design
a universal albuminuria (A-stage) classifier that accommodates five common methods
for quantification of urinary protein excretion, including two urine dipstick scales in
combination with urine specific gravity. The performance of the classifier for each type
of urine test was assessed by a 10-fold cross-validation procedure against matched
UACR data. By integrating our A-stage classification with kidney-related diagnostic
codes and serum Cr-based eGFR, a rule-based method, each individual is
automatically assigned as CKD case or control. Each CKD case is additionally
placed on a “staging grid” of albuminuria (A-stage) by eGFR (G-stage).

Results: The CKD algorithm has been designed, implemented and tested at Columbia
University, achieving 100% and 83% PPVs for cases and controls respectively by
manual chart review. We then performed external validation at Vanderbilt University
and Mayo Clinic; where our electronic phenotype had PPVs of 85% and 98% for cases
and controls, respectively. Based on expert review of 265 charts across all three
sites, the PPVs to diagnose CKD Stage 1, 2, 3a, 3b, 4, and 5 were 75%, 98%, 95%,
93%, 89%, and 79%, respectively.

Conclusions: Using machine learning and rule-based methods, we developed and
validated a portable CKD diagnosis and staging algorithm in a large multi-center
effort. The electronic phenotype follows the latest guidelines and can be applied to both
pediatric and adult patients. This algorithm can be implemented within any EHR to
enable real-time automated detection and staging of CKD, enabling the
implementation of stage-specific clinical decision support tools.

Funding: Other NIH Support - National Human Genome Research Institute, National
Institutes of Health (Grant U0 1HG008680)
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Comparison of Estimated versus Measured GFR Decline in
the Association with ESRD and Mortality Marieke van Rijn,* Karen

Leffondre,” Marie Metzger,? Martin Flamant,! Jean-philippe Haymann,®
Benedicte Stengel,® Jan A. van den Brand.® *APHP, Paris, France; 2CESP
U1018, INSERM, Villejuif, France; ®Inserm — DRPA11, Le Kremlin-Bicétre
Cedex, France; “Radboud Univ Medical Centre, The Netherlands; Inserm
U1018, France, Nijmegen, Netherlands; *Radboud University Nijmegen
Medical Center, Nijmegen, Netherlands; *®UPMC, INSERM UMRS 702, AH-
HP, Paris, France; "University of Bordeaux, Bordeaux, France. Group/Team:
On behalf of NephroTest study group.

Background: There is growing interest for GFR decline as an alternative endpoint
for end-stage renal disease (ESRD), but whether using estimated GFR (eGFR) instead of
measured GFR (mGFR) is appropriate has not been evaluated. We compared the
association of eGFR and mGFR decline with risk for ESRD and mortality in patients
with CKD.

Methods: We included 1734 adult patients with CKD stage 1 to 4 who had a total of
4790 simultaneous eGFR and mGFR measurements, over a median 3.3-year follow-up
(IQR: 2.0-5.4). mGFR was measured with 51Cr-EDTA renal clearance and CKD-EPI
eGFR was based on IDMS-traceable creatinine. We used shared parameter joint models to
estimate the association between current value and slope of ¢GFR or mGFR and ESRD or
death, adjusted for baseline age, gender, and albumin to creatinine ratio (ACR).

Results: Patients (mean age 5915 yrs, 31% women) had a median of 2.0 (IQR
1.0-4.0) visits, a mean mGFR of 43.5 mL/min/1.73m? and a median ACR of 8.0 mg/
mmol (IQR: 1.5-46.2). eGFR and mGFR decline was comparable, 1.87 (2.02-1.73) versus
1.88 (2.04-1.73) mL/min/1.73m2/year, respectively. HRs for death were similar for both
current value and slope of mGFR or eGFR. In contrast, HRs for ESRD were lower when
using current value and slope of mMGFR than eGFR.

Conclusions: This study shows that the association of GFR slope with mortality is
similar whether using eGFR or mGFR, but not that with ESRD. The hazard ratio of
ESRD is lower with mGFR than eGFR. Therefore, mGFR decline may be considered as
an alternative endpoint for ESRD rather than eGFR in clinical trials.

HR for death (95% CI) HR for ESRD (95%C1)
mGPR CKD-EPIeGFR | mGFR CKD-EPl «GFR

Current GFR (ml/min/1.73m2) 0.98 0,97 -0.99) 0.98 (097 - 0.99)] 0.84 (081-0.87) | 0,36 (0,83~ 0,88)
Current GFR slope (mU/min/1.73m2 per year) 0,89 (0.78 — 1,02) 0,89 (0,79 - 0,99 0.80 (0.66 ~ 0.97) | 085 (0.73 — 0.99)
2log ACR (mg/mmol) 1.04.0,99— 1.09)_1.05 (100 - 109 123 (114~ 133)] 1,26 (1,17~ 1,36)
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Plasma Zonulin Levels in Childhood Nephrotic Syndrome
(NS) Howard Trachtman,® Debbie S. Gipson,” Kevin V. Lemley,
Jonathan P. Troost,” Christian Faul,® Debra J. Morrison,* Suzanne M. Vento,?
Judith D. Goldberg,® Dong-hyun Ahn.® *Children’s Hospital Los Angeles, Los
Angeles, CA; 2NYU Langone Medical Center, New York, NY; NYU Langone
Med Ctr, New York City, NY; “NYU Medical Center, New York, NY; *New York
University School of Medicine, New York, NY; 6The University of Alabama at
Birmingham, Birmingham, AL; "University of Michigan, Ann Arbor, MI.

Background: Case reports suggest that NS is responsive to dietary modifications
including a gluten-free diet (GFD). In celiac disease, zonulin is released from enterocytes
after exposure to gliadin, activates protease activated receptor 2 (PAR2), and perturbs the
actin cytoskeleton and cell-cell junctions in the gut. PAR2 is present on podocytes and,
therefore, zonulin may increase glomerular permeability in NS. We conducted this study
to test the hypothesis that plasma zonulin levels are elevated in pediatric patients with NS.

Methods: Plasma specimens collected from patients <18 yr old with minimal change
disease or FSGS enrolled in the NEPTUNE study, were tested. Clinical and laboratory
data were retrieved coincident with the visit when the zonulin level was measured.
Samples were available for testing from the 4 or 8 month visit. Plasma zonulin levels
were measured by ELISA. Results (mean+SD or median (IQR)) were analyzed by t-test,
Wilcoxon, Kruskal-Wallis, or linear regression and considered significant if P<0.05

Results: There were 113 patients, 9.5+4.9 yr, 53% male, 42% white, 40% black and
18% other. Disease classification was infrequent relapser in 27%, frequent relapser/steroid
dependent 42% and steroid resistant 30%. The mean BP, eGFR, and serum albumin were
normal. Urine protein:creatinine (UPC) ratio was 3.9+6.9 (g:g). The plasma zonulin level
in NS children was 14.2+6.0 vs 10+2.5 ng/ml in healthy adults (P<0.01) and was >3
standard deviations above the mean in 27%. There was a trend toward lower zonulin
levels in children with UPC 22 vs <2, 12.9(7.4) vs 16.7(8.0) (P=0.051). Plasma zonulin
levels did not differ by eGFR, disease classification, or BP. Plasma zonulin and serum
albumin concentrations were directly correlated, r=0.24, P=0.04.

Conclusions: The plasma zonulin level was significantly elevated in more than a
quarter of children with NS and was unrelated to BP or eGFR. We observed a significant
relationship between zonulin values and serum albumin but not proteinuria. There was a
trend to lower zonulin levels in children with nephrotic-range proteinuria. Further study
is needed to determine the relationship between plasma zonulin levels and proteinuria
and to test whether the plasma zonulin level can be used to predict response to a GFD in
children with NS.

Funding: NIDDK Support
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Rhinovirus-Induced Defect of CTLA-4 Expression Plays a Critical Role in
Relapse of Childhood Idiopathic Nephrotic Syndrome Ching-Yuang Lin.
China Medical University Children’s Hospital, Taichung, Taiwan.

Background: The onset of minimal change disease (MCD) in idiopathic nephrotic
syndrome(INS) is often preceded by an upper respiratory tract infection(URI) such as
human rhinoviruses (HRVSs). Transient spontaneous remission of nephrotic syndrome
after intercurrent measles infection has also been reported. Upregulation of CD80 with an
altered podocyte shape has been reported to result in proteinuria. CTLA-4 is the natural
inhibitor of CD80, and the suppressive function of Tregs is dependent on CTLA-4. The
aim of this study was to investigate whether an increase in systemic CD4* CD80*/CD4*
CTLA-4*, Th17/Treg ratio and podocyte CD80/CTLA-4 ratio after HRV infection would
result in a higher urinary CD80/CTLA-4 ratio and proteinuria.

Methods: Of the 123 URI were proven to be caused by HRV, Thirty-two patients
with relapsing INS and biopsy-proven MCD were enrolled. Peripheral blood mononuclear
cells (PBMCs) from the INS patients and six age-matched normal controls were
exposed to either one infectious unit/cell of HRV or measles virus for 48 h. The surface
expressions of CD80, CTLA-4, IL-17 and FoxP3 in the PBMCs and cultured podocytes
were evaluated by flow cytometry.

Results:  Systemic CD4* CD80*/CD4* CTLA-4* T cell and Th17/Treg ratios
significantly increased during the nephrotic phase and returned to normal during
remission. The urinary CD80/CTLA-4 ratio increased significantly during relapse and
decreased in remission. Histologically, strongly positive staining of CD80 and weak
staining of CTLA-4 were found in all renal biopsy specimens of the patients with MCD.
In vitro HRV infection on PBMCs of relapsing INS patients induced a significantly higher
CD80/CTLA-4 expression than in the controls. In contrast, in vitro measles infection
caused an slightly increase in CD80 and a 6-fold increase in CTLA-4 on CD4* T cells and
significantly down-regulated the CD4* CD80*/CD4* CTLA-4" T cell ratio in the PBMCs
of the normal controls. It was also upregulated CD80 and down regulated CTLA-4 in
cultured podocyte treated with HRV.

Conclusions: Systemically high levels of the CD4* CD80/CD4* CTLA-4 ratio in
PBMCs induced by HRV infection in patients with MCD may result in an enhanced Th17/
Treg ratio, thereby leading to altered endogenous podocyte autoregulation of the CD80/
CTLA-4 ratio and the development of proteinuria.
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Tissue Transcriptomic Profiles Perform Similarly to Clinical and Pathology
Features for Nephrotic Syndrome Outcome Prediction Laura H. Mariani,
Huateng Huang, Brad A. Godfrey, Matthias Kretzler, Yuanfang Guan.
University of Michigan, Ann Arbor, MI.

Background: Clinical parameters do not accurately predict outcomes in nephrotic
syndrome (NS). Traditional statistics are not well equipped to identify predictors from
many potential parameters across the genotype-phenotype continuum. Machine learning
techniques have been developed to address this, but have not been widely applied to NS.

Methods: NEPTUNE is a cohort study of NS patients enrolled at the time of biopsy.
Clinical data, pathologic features and kidney tissue genome wide mRNA expression
levels are collected. Elastic net regularization was used to build Cox proportional
hazards models for time to (1)composite of ESRD/40% eGFR decline and (2)complete
remission (UPCR <0.3mg/mg) using different sets of predictors: clinical+pathology data,
gene expression modules, all variables. In 200 bootstrap replicates, models were built in
training sets and time-dependent area under the curve (tAUC) was computed in test sets.
Paired t-test of mean tAUCs across replicates was used to compare prediction accuracy
between models.

Results: 432 patients were in clinical/pathology models [mean age 33(21), eGFR
83(36), UPCR 3.7(5.5), 41% male, 27% black, 18% MN, 31% MCD, 13% IgA, 38%
FSGS]. 198 patients in gene expression models had similar characteristics. Elastic net
models had higher tAUC than simple cox models(Table). Signifcant predictors are
shown(Fig).

Conclusions: Machine learning elastic net models had highest accuracy and
identified novel predictors. Tissue mRNA expression modules were more accurate
predictors of composite outcome than routine clinical parameters and may better capture
the underlying biologic heterogeneity of NS.

Funding: NIDDK Support, Other NIH Support - NCATS, CTSA-KL2

Model Comparison of Prediction Accuracy

Cohort Model (p-value comparison is default model) auc tAUC Complete
Composite Remission
B simple Cox Model (Default; demogruphics, ¢GER, 068 o1
Clinical Cohort UPCR)
Elastic Net Clinical and Pathology 0.76 (p=0.02) 0.73 (p<0.01)
Elastic Net Clinical and Pathology (Default) 0.73 0.71
Gene Expression Elastic Net Gene Expression Modules 0.75 (p<0.01) 0.70 (p=0.03)
Cohart e e T -
Elastic Net Clinical, Pathology, Gene Expression
ratholo 0.77 (p<0.01) 0.72 (p<0.01)

*Composite: 14 clinical, 7 pathology, 14 modules; Remission: 27 clinical, 2 pathology,
24 modules

FR-OR024

Response to Second-Line Immunosuppressive Treatments in Genetically
Stratified Steroid-Resistant Nephrotic Syndrome Ethan S. Sen,'?
Agnieszka Bierzynska,! Gavin I. Welsh,! Moin Saleem.? *University of
Bristol, Bristol, United Kingdom; ?Bristol Royal Hospital for Children,
Bristol, United Kingdom.

Background: Steroid-resistant nephrotic syndrome (SRNS) is a heterogeneous
condition with significant numbers of patients progressing to end-stage renal failure.
Response to second-line immunosuppression is variable. This study aimed to evaluate
effectiveness of second-line treatment according to genetic aetiology and pattern of
steroid resistance.

Methods: Paediatric patients with SRNS were recruited into the United Kingdom
Renal Registry. We have previously reported whole exome sequencing of these patients
(Bierzynska et al. KI 2017;91:937-947). The current study included subjects from this
group with available data on response to immunosuppression. Complete response (CR)
was defined as urine protein:creatinine ratio (PCR) < 20mg/mmol or negative/trace
dipstick proteinuria within 6 months of starting therapy. Partial response (PR) was PCR >
20mg/mmol or dipstick = 1+ but plasma albumin > 25g/L.

Results: Of 177 genetically-sequenced patients, 140 (72 male, median age at onset
4.4 years, 80 FSGS on first biopsy) received 298 second-line medications. These included
ciclosporin in 64%, tacrolimus 51%, cyclophosphamide 33%, mycophenolate mofetil
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29% and rituximab 27%. In 21 monogenic patients (33 treatments), overall CR was 9.1%
and PR was 36.4% compared with 31.4% and 25.2% respectively in 119 non-genetic
patients (242 treatments). Within the non-genetic group, among 92 patients with presumed
or primary steroid resistance (SR) (178 treatments), overall CR was 27.0% and PR was
26.4% compared with 43.3% and 21.7% respectively in 25 patients with secondary SR
(60 treatments). Fifteen patients suffered post-transplant disease recurrence among whom
pre-transplant CR and PR were both 5.9% (34 treatments). When considering only first
immunosuppressive treatments in non-genetic patients, there was CR to ciclosporin in
36.5% (19/52), to tacrolimus in 33.3% (9/27) and to cyclophosphamide in 11.5% (3/26).

Conclusions: CR occurred most frequently in patients with secondary SR, followed
by non-genetic primary SR and then patients with genetic disease. Subjects retrospectively
identified as having circulating factor disease based on post-transplant recurrence had a
particularly poor response to immunosuppression.

Funding: Private Foundation Support, Government Support - Non-U.S.

FR-OR025
The Effectiveness of a Short-Term Steroid Regimen for Adult Steroid

Sensitive Nephrotic Syndrome Takaya Ozeki, Takayuki Katsuno,
Sawako Kato, Yoshinari Yasuda, Tomoki Kosugi, Naotake Tsuboi,

Shoichi Maruyama. Nagoya University Graduate School of Medicine, Nagoya,
Japan.

Background: In pediatric patients with steroid sensitive nephrotic syndrome, recent
trials have revealed that 2 months short-term steroid regimen (STSR) is not inferior to the
extending steroid course. However, the optimal duration of the initial steroid therapy for
adult patients remains unclear.

Methods: Adult MCD or FSGS cases (n=35) who had started STSR from Jan. 2015
through Jun. 2016 were included in this study. Control MCD patients (n=140) who were
treated with conventional regimen were also enrolled from our retrospective cohort. All
patients fulfilled the criteria below: biopsy proven MCD or FSGS, over 20 years old, first
time episode of nephrotic syndrome, and complete remission achieved within 4 weeks.
The detail of STSR was as below; (1) prednisolone started 0.8-1.0 mg/kg/day as initial
dose and continued for 4-6 weeks. (2) reduced to 0.5-0.6 mg/kg/alternative day and
continued for 4 weeks. STSR cases were compared with the control patients who were
treated with conventional regimen.

Results: Throughout the observation period (median, 469 days), 23 (65.7%) of 35
STSR patients developed at least one relapse. In survival analysis, STSR associated with
earlier first relapse (p<0.001, logrank test) but not with frequent relapse (p=0.21, logrank
test). Among STSR group, none had symptom of adrenal insufficiency. The cumulative
steroid doses during observational period were significantly smaller in patients with
STSR than those with conventional regimen (Figure).

Conclusions: Although the timing of the first relapse in STSR group was earlier
compared with conventional group, there was no difference in the occurrence of frequent
relapse. Furthermore, STSR achieved lower steroid exposure. The present study suggest
that STSR could be an effective treatment option for adult steroid sensitive MCD or
FSGS.

Funding: Commercial Support - Alexion, Asahi Kasei Pharma, Astellas Pharma Inc,
Baxter, Bristol-Myers Squibb, Chugai Pharmaceutical Co. Ltd, Daiichi Sankyo Co., Ltd,
Kyowa Hakko Kirin Co. Ltd, Mercj Sharp and Dohme, Mitsubishi Tanabe Pharma Co,
Mochida Pharmaceutical Co. Ltd, Novartis Pharma, Otsuka Pharmaceutical Co. Ltd,
Pfizer Japan Inc, Sanwa Kagaku Kenkyusho Co. Ltd, Sumitomo Dainippon Pharma Co.
Ltd, Takeda Pharmaceutical Co. Ltd, Teijin Pharma Ltd, Torii Pharmaceutical Co. Ltd
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Long-Term Effect of Sparsentan (SPAR), a Dual Angiotensin and
Endothelin Receptor Antagonist, on Proteinuria in Patients with
Primary FSGS: Interim Analysis of the DUET Trial Howard Trachtman,®
Ivan Rychlik,! Robert M. Haws,?> Carla M. Nester,”> Alessia Fornoni,®
Radko Komers.* *Charles University, 3rd Faculty of Medicine, Prague 10,
Czech Republic; 2Marshfield Clinic, Marshfield, WI; *NYU Langone Med Ctr,
New York City, NY; “Retrophin, Inc., Portland, OR; *University of lowa, lowa
City, IA; SUniversity of Miami, Miami, FL.

Background: In the ongoing DUET trial, SPAR (200, 400, 800 mg/day) resulted in
greater reduction in proteinuria vs. irbesartan (IRB, 300 mg/day) over the 8-week double-
blind (DB) period. Generally, SPAR was safe and well tolerated. After DB, patients
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were treated in an open-label extension (OLE). We present interim results of OLE for
sustainability of the antiproteinuric effect of SPAR.

Methods: In the OLE, patients [biopsy-proven FSGS, baseline (BL) urine protein/
creatinine ratios (Up/C)>1g/g, age 8-75y (U.S.), eGFR>30 ml/min] randomized to SPAR
continued (SPAR:SPAR), and those randomized to IRB received SPAR (IRB:SPAR).
Up/C, eGFR and blood pressure (BP) were measured every 12 weeks to Week 48 and
compared to BL (Week 0 for SPAR:SPAR; Week 8 for IRB:SPAR).

Results: Results of patients with available Up/C are below. In SPAR:SPAR, SPAR
resulted in rapid reduction of Up/C and BP which remained sustained over 48 weeks, while
eGFR remained stable. In IRB:SPAR group, transition to SPAR resulted in a significant
reduction in Up/C (Week 16), which was sustained until the end of follow-up. In contrast
to SPAR:SPAR, IRB:SPAR was associated with mild, temporary, but significant reduction
in eGFR, while SPAR-induced BP reduction was less apparent.

Conclusions: SPAR was well tolerated and achieved a sustained antiproteinuric effect
in primary FSGS with early BP reduction and stable eGFR over 48 weeks. Transition to
SPAR from IRB led to significant, sustained reduction of proteinuria and a temporary,
mild reduction in eGFR without long-term impact on BP.

Funding: Commercial Support - Retrophin, Inc.
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Diagnosing  Recurrent FSGS Using a Novel Cell-Based
Assay Pankaj Srivastava,®! Ehtesham Arif? Ashish K. Solanki,?

Kenneth Kwon,?> Michael G. Janech,? Deepak Nihalani.? *MEDICAL
UNIVERSITY OF SOUTH CAROLINA, CHARLESTON, SC; *Medical
University of South Carolina, Charleston, SC.

Background: Here we report a novel human podocyte cell-based assay that will serve
as a non-invasive diagnostic clinical tool to detect rFSGS (recurrent focal and segmental
glomerulosclerosis), which provides rapid and accurate identification of rFSGS patients.
The concepts and approaches demonstrated in this proposal are widely applicable in
designing assays for other forms of FSGS (or ESRD) whose diagnosis and treatment
options remains inadequate. This assay is aimed at specifically diagnosing rFSGS to avert
the ineffective renal transplant in FSGS patients.

Methods: As a first step, we identified rFSGS responsive genes by mRNA profiling
of human podocytes treated with plasma derived from human rFSGS and control patients,
which also induced significant alterations to podocyte actin cytoskeleton partially
mimicking the disease processes. Two unique candidate genes (proprietary information)
based on profiling data from control, non-FSGS and rFSGS patients were selected. In
second step, the promoter regions for these genes were cloned into a promoterless reporter
vector and transduced into podocytes to generate two stable podocyte cell lines, where
expression of reporter was under the control of these promoters. This assay allowed us to
measure plasma-induced increase in luminescence in these cells.

Results: Remarkably, both cell lines showed similar results, where only rFSGS
patient plasma showed ~2-fold induction, whereas no induction was observed with
plasma from other nephropathies including minimal change disease (MCD), membranous
glomerulonephritis (MGN) and FSGS (Figl).

Conclusions: Multiple centers within the country including CureGN and NEPTUNE
have been solicited to analyze many rFSGS and non-rFSGS patient plasma using this
assay and studies are being planned for conducting clinical trials to utilize its full
diagnostic potential.

Funding: NIDDK Support
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IgM Bound to the Surface of T Cells: A Novel Prognostic Marker of
Steroid Dependence in Idiopathic Nephrotic Syndrome Manuela Colucci,
Francesco Emma, Marina Vivarelli. Bambino Gesu Children’s Hospital -
IRCCS, Rome, Italy.

Background: The pathogenesis of non-genetic forms of idiopathic nephrotic
syndrome (INS) is unknown, but the therapeutic success of rituximab suggests a role of
B cells and possibly immunoglobulins. During the characterization of the T and B cell
phenotype of INS patients pre-rituximab, we observed an unexpected presence of IgM on
the surface of T lymphocytes of some patients. Therefore, we investigated the role of I[gM
on the T cell surface of patients with INS.

Methods: We evaluated by FACS analysis the presence of IgM on the surface
of T lymphocytes (T-cell IgM intensity) in 103 healthy donors (HD, 78 adults and 25
children) and 113 INS pediatric patients at onset (44 patients) or subdivided between
steroid-sensitive (SSNS, 28) and steroid-dependent (SDNS, 41) patients, in relapse or in
remission. We compared T-cell [gM intensity with other predictive parameters of response
to steroid treatment and explored in vitro the mechanism responsible for this unexpected
finding and its potential pathogenic role.

Results: At disease onset (before treatment) 34% patients showed an intense
presence of IgM on the surface of T cells as compared to HD, and individuals with higher
T-cell IgM intensity showed a significantly increased risk of relapse by Log Rank test
(p<0.03). Furthermore, T-cell IgM intensity discriminated between SDNS and SSNS
patients by ROC analysis (AUC, 0.85; p<0.001). In vitro, serum IgM from INS patients
bound healthy T cells more than serum IgM from HD (p<0.001) and showed a reduced
sialylation of their N-linked glycan residues, more evident in the steroid-dependent group.
Commercially available desialylated IgM bind to T cell surface and fail to be internalized,
causing elevated T-cell IgM intensity. Interestingly, whereas commercially available
sialylated IgM inhibit the induction of T-cell activation and proliferation, desialylated
IgM fail to exert this immunomodulatory effect, reduce the T-cell response to steroid
inhibition and allow production of T-cell-derived podocyte damaging factors.

Conclusions: The presence of IgM on T cells may be a prognostic marker of steroid
dependence in INS at disease onset. Desialylated IgM in some INS patients may bind
to T cell surface and contribute to T cell dysregulation, possibly playing a role in INS
pathogenesis.

Funding: Private Foundation Support, Government Support - Non-U.S.
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Development and Validation of an EHR-Based Computable
Phenotype to Rapidly Identify Glomerular Disease in Large
Populations Michelle Denburg,? Charles Bailey,> Hanieh Razzaghi,?
Danielle Soranno,® Ari Pollack,* Donna J. Claes,® Vikas R. Dharnidharka,®
William E. Smoyer,” Michael J. Somers® Joshua Zaritsky,®
Joseph T. Flynn,* Mark Mitsnefes,® Maryjane Benton,? Laura H. Mariani,*°
Christopher B. Forrest,? Susan L. Furth.2 2The Children’s Hospital of
Philadelphia, Philadelphia, PA; *Children’s Hospital Colorado, Aurora, CO;
“Seattle Children’s Hospital, Seattle, WA; °Cincinnati Children’s Hospital,
Cincinnati, OH; %Washington University School of Medicine, St Louis, MO;
"Nationwide Children’s Hospital, Columbus, OH; S8Children’s Hospital,
Boston, MA; *Nemours/Alfred I. duPont Hospital for Children, Wilmington,
DE; “University of Michigan, Ann Arbor, MI.

Background: The objective of this study was to develop and validate a computable
phenotype algorithm to identify all patients with glomerular disease (GD) using PEDSnet,
a pediatric clinical research network (CDRN) that aggregates and standardizes electronic
health record (EHR) data on >5 million children from multiple pediatric health systems.

Methods: A systematic review of EHR data from 231 patients with GD seen at
the Children’s Hospital of Philadelphia (CHOP) from April-December 2013 was used
to develop, iterate, and validate a computerized algorithm comprised of Systematized
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Nomenclature of Medicine (SNOMED) diagnosis codes, kidney biopsy and transplant
procedure codes, and pediatric nephrologist encounters. The algorithm identified 6138
cases of GD from 7 PEDSnet institutions. For validation, non-cases were defined as
patients with =3 pediatric nephrologist encounters (n=42,186). Random samples of cases
(n=694) and non-cases (n=697) were evaluated at each site using a standardized chart
review form, and with the reviewer blinded to case status.

Results: When first implemented at CHOP, the computable phenotype identified GD
with a sensitivity (SENS) of 100%, specificity (SPEC) of 93%, positive predictive value
(PPV) of 92%, and negative predictive value (NPV) of 100%. When implemented across
7 health systems in PEDSnet, the performance characteristics were: SENS 97%, SPEC
80%, PPV 76%, and NPV 97%. One SNOMED code contributed considerably to the
false positives, and refining the algorithm to exclude it as a qualifying code improved
performance: SENS 96%, SPEC 87%, PPV 83%, and NPV 97%. The most common
biopsy-based diagnoses were focal segmental glomerulosclerosis (18%), minimal change
disease (17%), lupus nephritis (16%), and IgA nephropathy (13%). The most common
non-biopsy diagnosis was nephrotic syndrome (41%).

Conclusions: We developed and validated an EHR-based computerized algorithm
that identifies virtually all patients with GD within the PEDSnet CDRN. This method for
rapid cohort identification is critcal for population-based comparative effectiveness and
outcomes research in GD and other rare diseases across large health system populations.

Funding: NIDDK Support, Commercial Support - Mallinckrodt
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Mobile Text Messaging for Disease Activity, Stressors, and Treatment
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Shi Wang,* Jonathan P. Troost,? Larry A. Greenbaum,! Tarak Srivastava,®
Keisha L. Gibson,* Howard Trachtman,® Emily G. Herreshoff?
Debbie S. Gipson.2 *Emory University, Atlanta, GA; 2University of Michigan,
Ann Arbor, MI; 3Childrens’s Mercy Hospital, Kansas City, MO; “University of
North Carolina Kidney Center, Chapel Hill, NC; SNYU Langone Med Ctr, New
York City, NY. Group/Team: cNEPTUNE Working Group.

Background: There is limited information on the role of medication adherence or
infectious/other stressors on the response to corticosteroids (IST) or risk of relapse in
childhood nephrotic syndrome (NS). Mobile text messaging (SMS) technology may
capture the impact of these factors on childhood NS disease course.

Methods: SMS data were collected on incident pediatric NS patients enrolled in the
Nephrotic Syndrome Study Network (NEPTUNE) within 30 days of IST initiation.
Parents or patients =12 years old responded to daily messages on the results of their urine
protein testing and weekly messages on the presence of stressors (infections, allergies, or
other) and adherence to NS medications. Non-adherence was defined as self-/parent-
report of not taking prescribed NS medications in the first week of SMS. Time to
remission was described using Kaplan-Meier method, stratified by adherent/non-adherent
groups. Stressors were examined for relationship to disease relapses within a 7 day
window via Chi-squared test.

Results: 69 pediatric NS patients were included in this analysis. Response rate to
messages was 95%. Median follow-up was 364 days. 52 (76%) patients reached complete
remission during follow-up. Among those who remitted, 25 (48%) later relapsed, with 47
relapse events. Median time to remission was 7 days among adherent patients and 34 days
among non-adherent patients (Figure; p=0.01). The frequency of stressor occurrence in
the week prior to relapse did not differ from other weeks while a patient was in remission
(6/47 (13%) vs. 171/1,641 (10%) p=0.63).

Conclusions: Mobile text messaging was an effective method to monitor disease
activity and adherence in childhood NS. Non-adherence to medications was associated
with a longer time to remission. Allergies, infections, or other stressors were not found to
be associated with disease relapse.

Funding: NIDDK Support

FIGURE. Time to remission among incident pediatric NS patients: adherent vs. non-
adherent to medications.
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Conserved Transcriptional Changes in Drosophila and Mouse Models of
APOL1 Nephropathy Zhe Han,? Yulong Fu,' Peng Zhang,! Jun-yi Zhu.!
!Children’s National Health System, Washington, DC; ?Dept. of Pediatrics,
George Washington University, Washington, DC.

Background: African Americans are at higher risk for developing chronic kidney
diseases due to APOL1 risk alleles (RA), but the mechanism remains unclear. Expression
of APOL1-RA in both the fly nephrocytes (a cell type similar to human podocytes) and
the mouse podocytes led to cellular toxicity and renal disease phenotypes, but whether
APOL1-RA induces similar transcriptional changes in kidney cells across different
species is unknown.

Methods: We performed RNA-seq analysis for Drosophila nephrocytes with
APOLI1-GO0, G1 or G2 expression, and compared the results with the recently published
RNA-seq data from mouse kidney with induced expression of APOL1-GO0, G1 or G2 in
podocytes. Significant number of common target genes were identified. We characterized
these genes into different groups based on molecular function and biological processes.
Using the fly APOL1 model together with nephrocyte-specific gene knock down, we tested
these common target genes of APOL1-RA for genetic interaction. We also examined the
expression level changes of some common target genes in human patient samples.

Results: We found strikingly similar transcriptional profile changes in the genes
that are dramatically up- or down-regulated from the RNA-seq analysis of the fly and
mouse APOL1 nephropathy models. Among the significantly up-regulated genes in both
fly nephrocytes and mouse podocytes are genes involved in gluconeogenesis, oxidation-
reduction process, proton transport and cell adhesion. The most down-regulated common
target genes are involved in glycogen biosynthesis, fatty acid metabolic process, cell
trafficking, and mitochondria coenzymes. Genetic interaction assays demonstrated that
knocking down of many common down-regulated genes in APOL1-RA expressing
nephrocytes made the phenotype worse, whereas knocking down some of the up-
regulated common target genes could partially rescue the nephrocyte phenotype caused
by APOL1-RA. We found similar transcriptional changes for some common target genes
in human APOL1 nephropathy patient samples.

Conclusions: Our findings suggest that the fly and mouse APOLI nephropathy
models share highly similar transcriptional profile changes, and some of these changes
can be found in human patients, indicating conserved APOL1 toxicity mechanism in flies,
mice and humans. We also showed that some common target genes of APOL1-RA could
be used as potential therapeutic targets.
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Background: Idiopathic nephrotic syndrome (NS) is a major cause of end stage renal
disease and the molecular diagnosis in the majority of drug-resistant and hereditary forms
remains unknown.

Methods: We performed whole exome sequencing in 310 patients with idiopathic NS
from 259 independent families. 116 (44%) of these cases were familial and 143 (56%)
were sporadic. A case-control exome-wide collapsing analysis for rare functional variants
(i.e. burden tests) was performed, comparing 259 index affected by familial or sporadic
idiopathic NS with 6,905 controls.

Results: We identified diagnostic or likely pathogenic mutations in 28 cases
(10.8%; 15.5% of familial 7.0% of sporadic NS): these included variants in INF2, WT1,
LMX1B, and TRPC6. To identify novel susceptibility genes for NS we conducted a
rare variant collapsing analysis comparing 259 cases and 6,905 controls. The analysis
yielded 25 genes at a p-value <2.5x10*° with minimal genomic inflation. Among these
top-ranking signals, we identified 6 genes implicated in Mendelian forms of NS or
structural kidney disease: TRPC6 (rank 3; p=2.01x10% OR 12.1); COL4A3 (rank
7; p=5.39x10"; OR 6.98); UMOD (rank 17; p=1.53x10%; OR 19.9); ACE (rank 18;
p=1.53x10%; OR 7.0); LMX1B (rank 19; p=1.53x10%; OR 19.9); and WT1 (rank 24;
p=2.39x10%; OR 15.9). Aggregate analysis of 12 known genes involved in adult-onset
NS identified qualifying variants in 30 (11.6%) cases and 152 (2.2%) controls (OR 5.8,
p=1.6x10"7?). The estimated fraction of disease explained by variants at these genes was
9.4%, similar to that explained by variants identified by prioritization, expert inspection,
and segregation tests.

Conclusions: Rare variants collapsing analysis represent a powerful approach
to identify known and novel monogenic forms of NS in absence of large pedigrees or
segregation data, and holds promises to help dissecting the complex genetic architecture
of NS.
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Connectivity Mapping in Experimental Alport Syndrome Identifies Lysine
Deacetylase Inhibition as a Potential Therapy Vanessa R. Williams,?
Ana Konvalinka,*? Xuewen Song,! Rohan John'? York P. Peil?
James W. Scholey.?! *University Health Network, Toronto, ON, Canada;
2University of Toronto, Toronto, ON, Canada.

Background: Alport syndrome (AS) is a hereditary progressive nephropathy caused
by mutations in type IV collagen genes. Currently there are few effective therapies for
AS. We applied a drug repurposing strategy based on gene expression to identify a novel
treatment.

Methods: Wild-type (WT) and Col4a3" (KO) mice on a 129/SvJ background were
studied. Global RNA expression profiling was performed on whole kidney cortex at
4 and 7 weeks of age. Differential gene expression was determined with Significance
Analysis of Microarrays (SAM). A disease progression signature was generated and then
subsequently used to query the Connectivity Map (CMAP). CMAP identified vorinostat,
a lysine deacetylase inhibitor, as a potential treatment. KO mice were treated with
vorinostat at a dose of 50 mg/kg/day in DMSO by oral gavage from 4 to 7 weeks of age.
DMSO-treated KO mice served as the control group. Mice were sacrificed at 7 weeks of
age for analysis of kidney structure, function, inflammation, and fibrosis. Separate groups
were followed out to 12 weeks of age.

Results: Pilot studies showed that vorinostat increased the acetylation of lysine
in the kidney. Vorinostat led to a significant increase in survival (n = 19/group). This
effect was associated with a trend toward decreased mean values in serum creatinine
and urinary protein excretion rates that did not reach statistical significance (n = 6-10/
group). There was no effect of vorinostat treatment on glomerulosclerosis scores. mRNA
for the cytokines Ccl2, 116, Cxcl2 were reduced in cortical tissue from treated animals
(n = 6/group). Western blot analysis showed that vorinostat lowered a-SMA expression
in kidney cortex. This was associated with a trend toward decreased urinary excretion
rates of TGF-B1. The urinary excretion rate of NGAL, a marker of tubular injury, was
significantly reduced by vorinostat treatment.

Conclusions: CMAP can be used to identify new treatments for kidney disease based
on expression profiling. Vorinostat was identified by CMAP analysis. We found that it
extended the lifespan of KO mice but had modest effects on kidney function. It did not
impact on glomerular injury but reduced kidney inflammation and excretion of a tubular
injury marker. Future studies will provide more insight into the role of lysine acetylation
in the progression of AS nephropathy.

Funding: Private Foundation Support, Government Support - Non-U.S.
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Glomerular and Tubulointerstitial eQTLs of Patients with Nephrotic
Syndrome R_Putler, Xiaoquan Wen, Matt G. Sampson. University of
Michigan, Ann Arbor, MI. Group/Team: NEPTUNE.

Background: Using intrarenal mRNA expression as a molecular phenotype in
expression quantitative trait loci (eQTL) studies of nephrotic syndrome (NS) can lead to
discovery of transcripts under significant genetic control, reveal novel NS-related
biology, and identify loci associated with clinically meaningful outcomes. To describe the
intrarenal eQTL landscape of NS, we paired whole genome sequencing with glomerular
(GLOM) & tubulointerstitial (TT) transcriptomes from patients in the Nephrotic Syndrome
Study Network (NEPTUNE).

Methods: NEPTUNE is a prospective, longitudinal study of NS enrolling affected
adults and children receiving a clinically indicated biopsy. Rich demographic, clinical,
and genomic data is collected and GLOM & TI transcriptomes are derived from a
microdissected research biopsy core. We performed a cis-eQTL study to identify GLOM
& TI transcripts under genetic regulation by SNPs within 1Mb of the gene. We used the
Bayesian “Deterministic Approximation of Posteriors” (DAP), which uses linkage
disequilibrium and annotation information, to discover & fine-map eQTL signals within
each locus while controlling for multiple testing. We included appropriate covariates for
each dataset. We utilized MatrixEQTL for the same data to gain insight into direction of
effect for these signals.

Results: At genome-wide significance, we discovered 340 independent eQTL signals
in 313 unique genes in GLOM and 862 independent signals in 772 unique genes in TI.
PLCG2, previously implicated in steroid sensitive NS via burden testing, was one of the
strongest GLOM eQTLs. Five of 30 Mendelian NS genes had both a GLOM eQTL and a
significant association with eGFR. This suggests that non-coding variants regulating
Mendelian NS gene expression can impact clinical outcomes. 14% and 28% of significant
eQTLs were GLOM- and TUB-specific, respectively. 58% of eQTLs were shared
between GLOM & TI. When we compared the significance of GLOM- & TI-eQTLs with
blood-derived eQTLs (from GTeX), 19% of eQTLs had more significant minimum p-
value in GLOM & TI vs blood, despite smaller sample size.

Conclusions: In our glomerular & tubulointerstitial eQTL study of NS patients, we
discovered 100s of genes under significant genetic control. We can now pursue their
biologic & clinical correlates. Making this NS eQTL database publicly available should
be a useful resource to inform future molecular & epidemiologic studies of NS.
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Clinical Utility of Whole-Exome Sequencing for CKD Emily Groopman,
Maddalena Marasa, Hila Milo Rasouly, Adele Mitrotti, Krzysztof Kiryluk,
Simone Sanna-Cherchi, David B. Goldstein, Ali G. Gharavi. Columbia
University, New York, NY.

Background: Whole-exome sequencing (WES) has recently been introduced into
clinical diagnostics, but its value for adult constitutional disorders requires further
evaluation. We are assessing the diagnostic yield of WES in a large cohort of adults with
all-cause CKD or ESRD recruited at Columbia University (N=1920).

Methods: WES was performed in 1920 patients evaluated at Columbia University
for various forms of CKD. To date, the exomes of 765 patients have been analyzed
using American College of Medical Genetics (ACMG) guidelines for clinical sequence
interpretation.

Results: 97.4% of 765 patients were adults and 51.0% were non-Caucasian; 54% had
glomerulopathy, 7% had congenital defects, and 17.5% had CKD of unknown etiology.
In total, 82 (10.7%) patients had a diagnostic variant for a genetic form of nephropathy.
Among these diagnosed cases, 19.5% had presented with “CKD of unknown origin”
and 41.5% noted no family history of nephropathy. In 47.6% of diagnosed cases, the
molecular diagnosis confirmed the clinical diagnosis (e.g., Alport syndrome); in 52.4%
it clarified the diagnosis (e.g., UMOD mutation in a patient with tubulointerstitial
nephropathy) or provided an alternative diagnosis (e.g., Dent disease in a case of suspected
glomerulopathy). Diagnostic variants were mainly found in genes for glomerulopathies
(65.9%), followed by those for cystic disease (11.0%), tubulointerstitial disease (9.8%),
other nephropathies (9.8%), and congenital anomalies (3.7%). In addition, 6 patients
(0.8%) had a secondary, pathogenic variant in one of the 59 ACMG actionable genes. In
the majority of cases, the results impacted clinical decision-making, through aspects such
as initiation of targeted surveillance, family counseling, selection of transplant donors,
and changes in therapy.

Conclusions: In a large all-cause CKD cohort, WES gave a molecular diagnosis for
1in 10 patients, and in 52.4% of positive cases, pinpointed an etiology not detected using
traditional diagnostics, impacting clinical care. The completion of this study will inform
the utility of genetic testing for nephropathy across broad demographic subgroups and
etiologic subtypes.
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Background: Diabetes is the number one cause of end stage kidney disease
worldwide and diabetic kidney disease is often thought to be distinct from non-diabetic
kidney disease. To investigate the extent of shared genetic etiology between these two
subgroups in relation to kidney function

Methods: We conducted two genome-wide association studies (GWAS) in the
Million Veteran Program (MVP) cohort to detect associations with eGFR: in self-reported
black and white, non-diabetic veterans (N = 181,315) and diabetic veterans (N = 91,523).

Results: In total, 1,991 SNPs at 36 loci reached genome-wide significance (p-value
<5x107%) in the diabetic subgroup, of which 15 were novel loci. UMOD represented the
most striking signal in diabetics (p-value = 2.43x102). In the non-diabetic group, 7,357
SNPs at 101 loci, of which 52 were novel loci, reached genome-wide significance, with
SPATASL1 having the strongest association (p-value = 6.39x10'%). Notably, 24 genome-
wide significant loci were shared between diabetics and non-diabetics, including 5 novel
loci: TPPP, NRIP1, MASIL, HFE, and C150rf54. Comparison of effect estimates for
significant loci showed a positive correlation between estimates across diabetics and
nondiabetics (R? = 0.69). Correlations were strongest for known loci SPATA5L1 and
UMOD (r>=0.93 and 0.98, respectively). Differences in effect sizes between diabetics and
non-diabetics were also observed at two distinct loci: MAF and C2. Index SNP
rs11644758 near MAF was associated with eGFR in non-diabetics (beta: 0.018; p-value =
1.1x10°), but not in diabetics (beta = -0.003; p-value = 0.54), while index SNP rs644045
in C2 was only associated in diabetics

Conclusions: In the largest comparative investigation of GWAS loci for eGFR
between diabetics and non-diabetics known to date, this study reports numerous known
and novel loci for eGFR, with mostly shared, and a few distinct loci across the two
groups.

Funding: Veterans Affairs Support
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Analysis of Humans and Mice with DSTYK Mutations Reveals Complex
Association with Urinary Tract Malformations and Neurological
Phenotypes Jeremiah Martino,®* Shouhong Xuan,® Alejandra Perez,?
Katarina Vukojevic,® Qingxue Liu® Rik Westland,* Adele Mitrotti,®
Cathy Mendelsohn,® David B. Goldstein,* Ali G. Gharavi,! Simone Sanna-
Cherchi.t *Columbia University, New York, NY; 2Columbia University
College of Physicians & Surgeons, New York, NY; 2Columbia University
Medical Center, New York, NY; “VU University Medical Center, Amsterdam,
Netherlands; *Department of Anatomy, Histology and Embryology, University
of Split School of Medicine, Split, Croatia.

Background: Our previous work has shown that dominant splice-site or premature
termination mutations in DSTYK produce urinary tract malformations associated with
epilepsy/ataxia in humans.

Methods: We queried exome sequencing data from large datasets of epilepsy patients
and controls. We analyzed Dstyk null mice and human DSTYK null 293T cells generated
using CRISPR technology.

Results: We queried exome sequencing data for 11,081 epilepsy patients, and 36,952
in house controls. The disease-implicated splice variant ¢.654+1G>A is present in ~1 in
3,300 European individuals from EXAC, and in 12/36,952 house controls and 3/11,081
epilepsy patients, suggesting it may be an incompletely penetrant allele. Healthy controls
were completely depleted of any DSTYK loss-of-function (LOF) mutations. We also
identified a new splice mutation, absent in EXAC and all our controls, in monozygotic
twins with bilateral congenital hydronephrosis, and two premature termination mutations
in two epilepsy patients for whom renal history is not yet available. Inactivation of Dstyk
in the mouse showed perinatal lethality at PO/P1 and CAKUT. We observed unilateral
renal agenesis and hypoplasia, shortened ureters and pelvic kidneys, and bladder
diverticuli. Age-dependent obstructive uropathy was observed in ~70% of Dstyk”
embryos. Hydronephrosis, papillary septation and maldevelopment increased in severity
with age. To gain more insight into molecular pathogenesis, we generated two compound
heterozygous DSTYK-null clones in 293T cells. Analysis of RNA-seq data of WT and
DSTYK null cells show alterations in cell adhesion and neurogenesis pathways, including
altered signaling by BMP, FGE, NOTCH, and WNT pathways. Genes associated to
monogenic forms of epilepsy (GABRB3, PCDH19, and PRRT2) and CAKUT (GDNF,
ITGA8, GPC3) were also downregulated. Finally, DOK6, an adaptor protein that interacts
with RET was also downregulated in the DSTYK null cells.

Conclusions: In summary, we identified novel LOF mutations in patients with
epilepsy confirming a new potential clinical association, provide evidence for genetic
causality for CAKUT based on gene inactivation in the mouse, and identified cellular
pathways perturbed by DSTYK inactivation.

Funding: NIDDK Support
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The Multi-Phenotype Derived Nephrotic Syndrome Severity (NS2) Score
Empowers Genomic Discovery C. Gillies,! K Yasutake,> Xiaoquan Wen,?
Matt G. Sampson.* *University of Michigan, Ann Arbor, MI; 2University of
Michigan, Ann Arbor, MI. Group/Team: NEPTUNE.

Background: Among patients with nephrotic syndrome (NS), we are interested in
discovering genomic factors associated with disease severity over time. This requires
creating accurate models of NS biology and a statistical strategy that takes advantage of
deep phenotypic data while accounting for modest sample sizes and multiple testing.
Thus, we developed a Nephrotic Syndrome Severity (“NS2”) score for patients in the
Nephrotic Syndrome Study Network (NEPTUNE).

Methods: NEPTUNE is a prospective, longitudinal study of NS enrolling affected
adults and children receiving a clinically indicated biopsy. Rich demographic and
clinical data are collected at baseline and over time. Genomic and histologic data are
collected at baseline. We used the following parameters to create the multi-phenotype
NS2 score: interstitial fibrosis, eGFR, protein/creatinine ratio, eGFR slope, time to
complete remission, and time to a composite endpoint. We modeled the relationships
between these variables and meaningful covariates using a Bayesian network (BN). The
NS2 score represents a latent factor explaining the correlations in the observed data. The
BN’s parameters were inferred from 616 patients NEPTUNE participants using Markov
chain Monte Carlo.

Results: Compared to existing multi-phenotype methods, NS2 score increased
power for discovery without inflating Type I error. With regards to known biomarkers of
NS severity, a worse NS2 score was significantly associated with the APOL1 high-risk
genotype in black patients (p< 2.2 e-5) and lower tubulointerstitial expression of EGF (p<
5.7 e-10). After FDR control, 1,040 glomerular transcripts were significantly associated
with NS2 score. Using geneset enrichment analysis, kidney development genes were
among the most enriched NS2-associated glomerular transcripts in adults (p<5.3 e-9),
including 15 known Mendelian SRNS genes. In children, TNF alpha induced protein 3’s
glomerular expression was most associated with NS2 score.

Conclusions: The NS2 score is a robust metric created by capitalizing on extensive
clinical data and NS-specific knowledge. As a robust multi-phenotype method, it
improved statistical power for discovery without inflating false positives and replicates
known genomic associations. Ultimately, using NS2 score as an outcome measure in
analyses ranging from gene expression correlation to GWAS may empower genomic
discoveries.

Funding: NIDDK Support
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Novel LociforRenal Declinein Type 1 Diabetes(T1D) MarcusG.Pezzolesi,*
Jan Skupien,®® Chunyi Wu,> Adam Smiles,® Tarunveer S. Ahluwalia,®
Niina Sandholm,** Erkka A. Valo,** Beata Gyorgy,” Suna Onengut-Gumuscu,®
Wei-Min Chen,® Carol Forsblom,** Josyf Mychaleckyj,* Michel Marre,’
Stephen Rich,® Andrzej Galecki,? Samy Hadjadj,” Peter Rossing,' Per-
Henrik Groop,** Andrzej S. Krolewski.*!* *Steno Diabetes Center Copenhagen,
Gentofte, Denmark; 2University of Michigan, Ann Arbor, MI; *University
of Virginia School of Medicine, Charlottesville, VA; “Folkhélsan Institute
of Genetics, Folkhélsan Research Center, Helsinki, Finland; SUniversity of
Helsinki and Helsinki University Hospital, Helsinki, Finland; 8Joslin Diabetes
Center, Boston, MA; 7INSERM, Poitiers, France; 8Jagiellonian Univiversity
Medical College, Krakow, Poland; °University of Utah, Salt Lake City, UT;
YHarvard School of Medicine, Boston, MA.

Background: Progressive renal decline is the predominant clinical feature of diabetic
kidney disease (DKD) that leads to end-stage renal disease. Although genetic factors are
known to contribute to DKD’s susceptibility, despite intense effort, the identification of
variants that underlie its risk has proven challenging. To advance this area of research, as
part of the JDRF-sponsored Diabetic Nephropathy Collaborative Research Initiative, we
recently performed the first genome-wide association study (GWAS) aimed at identifying
variants associated with progressive renal decline in T1D.

Methods: We performed a linear mixed-effects model (LMM) meta-GWAS using
serial measures of estimated glomerular filtration rate (¢eGFR) to estimate the effects of
genetic variants on eGFR slope in 1,614 T1D patients with proteinuria assembled from 4
cohorts of European ancestry (Boston, Finland, Denmark and France). In total, more than
38,000 longitudinal eGFR measures collected over 5-20 years of follow-up were used to
establish eGFR slopes in these patients.

Results: Our LMM meta-GWAS identified several novel loci that were strongly
associated with eGFR decline. Our top finding was a variant in LRP1B that approached
genome-wide significance (P=7.3x10%). In total, 37 variants across 20 distinct loci
achieved P<1x10*, including 6 variants with P<1x10 in genes not previously associated
with DKD. In addition to novel loci for progressive renal function decline, our LMM
meta-GWAS replicated an association at FRMD3, a gene that we initially identified as part
of our GWAS in the GoKinD collection.

Conclusions: Using a LMM meta-GWAS approach and longitudinal measures of
renal function, we discovered several novel loci that contribute to progressive renal
decline in patients with TID and, thereby, further our understanding of the biology
underlying DKD.

Funding: Private Foundation Support
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GSTM1 Deficiency Exaggerates Hypertension, Oxidative Stress, and
Kidney Injury in Experimental Mouse Models of Hypertension and
CKD Thu H. Le,* Gabor Bodonyi-Kovacs,' Phillip Ruiz,”> Sylvia Cechova.®
'Renal Division, George Washington University, Washington, DC; 2University
Of Miami, Miami, FL; *University of Virginia, Charlottesville, VA; “Medicine,
University of Virginia, Charlottesville, VA.

Background: GSTM1 encodes the glutathione S-transferase m-1 (GSTM1) enzyme
that belongs to a superfamily of phase II antioxidant enzymes. In humans, a common
deletion mutation, the null allele GSTM1(0), results in decreased GSTM1 enzymatic
activity and is associated with higher levels of oxidative stress. We reported that GSTM1(0)
is associated with accelerated kidney disease progression in the African Americans
Study of Kidney Disease (AASK). This has been confirmed in the Atherosclerosis Risk
in Communities (ARIC) Study, in which GSTM1(0) is associated with incident kidney
failure in both European Americans and African Americans.

Methods: To directly determine the impact of loss of GSTM1 enzyme on kidney
disease development, we deleted Gstm1 in the mouse to determine its consequence in the
angiotensin II model of hypertension (Ang II-HTN) and the surgical remnant model of
chronic kidney disease (Nx-CKD).

Results: Compared to wild-type mice, GstmI-/- mice display higher levels of urinary
8-isoprostane and a modest but significantly higher BP at baseline. In both Ang II-HTN
and Nx-CKD models, Gstm1-/- mice have exaggerated HTN, increased superoxide levels
and worse kidney injury, independent of activation of Nox2 and Nox4 NADPH oxidases.
In AnglI-HTN, Gstm1-/- mice display increased renal expression of genes involved in
inflammation - CXCL-1, MCP-1, IL-1b and IL-6 — and increased renal macrophage
infiltration. In the Nx-CKD model, deletion of Gstm1l resulted in early mortality, and
significantly higher plasma creatinine and increased albuminuria. Isolated primary
podocytes from Gstml KO mice also displayed a higher rate of migration in wound-
healing assay.

Conclusions: In hypertension and CKD, GSTM1 enzyme may be protective by
modulating oxidative stress and inflammation. Therapy directed at GSTM1 pathway in
those genetically most susceptible may ameliorate kidney disease progression.
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Early Transcriptional Changes Associated with the Altered
Flow Environment and Intimal Hyperplasia Following AVF

Creation Kyle M. Staton,* Jared Rozowsky,? Qiongyao Hu,' Sarah Barbey.!
'The University of Florida, Gainesville, FL; 2University of Florida,
Gainesville, FL.

Background: While recent clinical studies have provided insights into factors that
dictate success or failure in arteriovenous fistula (AVF) maturation, advances in our
understanding of the fundamental biology within the fistula vein wall that controls these
events has been limited to animal models. Two-stage basilic vein transposition (BVT)
fistula offer the unique opportunity for collection of vein wall sample at initial placement
and 4-6 weeks following AVF creation. This study utilizes high-throughput genomics to
evaluate the transcriptional changes associated with the independent effects of vein wall
pathology versus the altered flow environment on mRNA expression.

Methods: Vein samples were collected from patients at Stage 1 and Stage 2 of BVT
creation (n=14). mRNA was isolated and analyzed for 44,699 genes using the HTA 2.0
microarray. BRB ArrayTools and Ingenity Pathway Analysis was used to identify genome
changes, relevant ontologies, and upstream regulators. Histomorphometry was evaluated
using Movat’s stain.

Results: Substantial heterogeneity was identified at the time of AVF creation (intimal
thickness: range =42-260 um; mean = 133 um). 86% of the Stage 2 samples demonstrated
an increase in intimal thickness from baseline, with 50% of these veins exhibiting a
greater than 2-fold increase in intima. A linear mixed model demonstrated 150 genes
associated with the stage of fistula creation and 51 genes associated with extent of intimal
disease (>1.5-fold change, p<0.01; Figure). Genes regulating AVF creation/local flow
environment were associated with cell cycle progression, metabolism, and inflammation
(with IL1, IL12, and CCL4 as extracellular regulators). Genes related to the extent of
intimal disease were related to cell migration, cell cycle progression, and cell death (with
ADAMTSL, PDGF, and TGF as regulators).

Conclusions: Within the vein wall of patients undergoing AVF creation, independent
genomic signatures related to alterations in flow and intimal hyperplasia can be identified.
These differences offer the opportunity for development of target interventional strategies
to improve AVF maturation and durability.

Funding: Other NIH Support - RO1
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A Randomised Controlled Trial of Early Cannulation Grafts (ecAVGS)
versus Tunneled Central Venous Catheters in Patients Requiring
Urgent Vascular Access for Haemodialysis: One Year Follow-Up
Data Emma L. Aitken, Peter C. Thomson, David Kingsmore. NHS Greater
Glasgow and Clyde, Glasgow, United Kingdom.

Background: Early cannulation arteriovenous grafts (ecAVGs) are proposed as an
alternative to tunnelled central venous catheters (TCVCs) in patients requiring immediate
vascular access for haemodialysis (HD). We compare bacteraemia rates in patients treated
with ecAVG and TCVC. Early follow-up data was recently published in The Journal of
Vascular Surgery. One-year follow-up is now presented.

Methods: 121 adult patients requiring “urgent” vascular access for HD were
randomised in a 1:1 fashion to receive either ecAVG+/-AVF (n=60) or TCVC+/-AVF
(n=61). Patients were excluded if they had active systemic sepsis, no anatomically
suitable vessels or anticipated life expectancy <3months. The primary end-point was
culture-proven bacteraemia rate at 6 months, with the trial powered to detect a reduction
in bacteraemia from 24% to 5% (alpha=0.05, beta=0.8). Secondary end points included
thrombosis, re-intervention and mortality rates at 6 months and bacteraemia and mortality
rates at 12 months (ISRCTN 8058854).

Results: Ten patients in the TCVC+/-AVF arm (16.4%) developed culture-proven
bacteraemia within 6 months compared to two (3.3%) in the ecAVG+/-AVF arm (risk ratio
0.2 95% CI0.12, 0.56; P=0.02). Six-month mortality was also higher in the TCVC+/-AVF
cohort (16.4% [n=10] vs. 5% [n=3]; risk ratio 0.3 95% CI 0.08, 0.45; P=0.04). At 1-year
follow-up 14 patients (23.3%) in the ecAVG+/-AVF arm and 16 patients (26.2%) in the
TCVC+/-AVF arm were dialysing via AVF. Fewer patients in the ecAVG+/-AVF cohort
were dialysing via TCVC (18.3% [n=11] vs. 41.0% [n=25]. Eleven patients in the TCVC
arm (18.0%) had developed culture-proven bacteraemia at 12 months compared to six
(10.0%) in the ecAVG+/-AVF arm (risk ratio 0.55 95% C1 0.24, 0.77; P<0.001). 12-month
mortality was also higher in the TCVC+/-AVF cohort (18.0% [n=11] vs. 10.0% [n=6];
risk ratio 0.55 95% CI 0.24, 0.77; P<0.001.

Conclusions: Compared to TCVC+/-AVF, a strategy of ecAVG+/-AVF reduced the
rate of culture-proven bacteraemia and mortality in patients requiring urgent vascular
access for HD. The previously described early benefits of a strategy of ecAVG+/-AVF
have now been demonstrated to persist to at least a year following “urgent” access
creation.

Hemodialysis: Vascular Access
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Procedural Burden Following Successful Arteriovenous Fistula
Maturation in the United States Kenneth J. Woodside,* Kaitlyn Ratkowiak,?
Purna Mukhopadhyay,? Douglas E. Schaubel,* Vahakn B. Shahinian,t
Rajiv Saran,® Ronald L. Pisoni.? *University of Michigan, Ann Arbor, MI;
2Arbor Research Collaborative for Health, Ann Arbor, M.

Background: Over the last decade, the number of arteriovenous fistula (AVF) in the
prevalent US hemodialysis (HD) population has increased. We have previously reported
that just under half of patients required interventional procedures for successful maturation
of AVFE. Herein, we sought to determine the procedural burden following successful AVF
maturation (defined as first-use) among newly placed AVF in United States.

Methods: Using the United States Renal Data System (USRDS), Medicare claims
and CROWNWeb data, we analyzed patients new to HD from 7/1/12 to 6/30/13 who
had first-time AVF placements (after HD start) between 7/1/12 and 6/30/2014. Successful
maturation was defined as documentation of first AVF use in the CROWNWeb monthly
reporting of vascular access in use. Patients were followed until 12/31/2015.

Results: Among the 102,703 incident HD patients, there were 24,416 first-time AVF
placements of which 72.6% were successfully utilized, 24.0% had no recorded use, and
3.4% were lost to follow-up. Of those AVF that successfully matured, 30.0% required
interventions during the maturation phase (“assisted maturation”), with about half
(55.1%) of these interventions requiring angioplasty. Rates of interventions during the
maintenance phase, expressed as a rate per patient per year (ppy), are summarized in the
Table. AVF that required interventional assistance to mature also had higher procedural
burden for AVF maintenance.

Conclusions: While there have been improvements in AVF prevalence in the HD
population, interventions on these AVF were exceedingly common. Future work will
examine factors predisposing to greater requirements for intervention, cost effectiveness,
patient outcomes, and comparisons with alternative vascular access types.
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Intermittent Pneumatic Compression Increases Forearm AV
Fistula Dilation: The First Medical Wearable for the Renal
Community Tej M. Singh.*? *Vascular Surgery, EI Camino Hospital,
Mountain View, CA; ?Fist Assist Devices, LLC, Los Altos Hills, CA.

Background: Delays in AV fistula (AVF) maturation cause increased catheter
dependency and costs. Forearm fistulas have very poor maturation rates compared to
upper arm AVF. Increased distention pressure, nitric oxide release, and intermittent wall
shear stress may help dilate forearm veins after AVF creation. Early use of non-invasive
devices may help assist clinical AVF maturation and dilation.

Methods: One week after AVF creation, a novel, intermittent pneumatic compression
device [Fist Assist (FA)] was applied 15 cm proximal to the AVF in order to apply
intermittent, cyclic compression for 60 mm Hg for six hours daily for 30 days. Fourty
(n=46) AVF patients were enrolled in an IRB approved study to test vein maturation at
baseline and with the FA. Controls (n=17) used a sham device. Vein size was measured
and recorded at baseline and after 30 days by duplex measurement. Clinical results
(percentage increase) were recorded and tested for significance using standard t-tests.

Results: No patients experienced immediate thrombosis or adverse effects. Patient
compliance and satisfaction was high. After one month, the mean percentage increase in
vein diameter in the FA treatment group for all fistulas was significantly larger (p=0.05)
than controls in the first 5 mm segment of the AVF vein. Forearm AVF veins dilated in all
segments of the veins compared to upper arm veins. In the midportion alone, veins dilated
compared to upper arms (39+35% vs. 94+44%) (p<.05). No fistulas had complications on
dialysis or after needle placement.

Conclusions: Early application of an intermittent pneumatic compression device
may assist in AVF maturation and success. Novel, non-invasive devices like Fist Assist
may have clinical utility to create functional fistulaec development and decrease costs as
they may assist in maturation. FA may assist in forearm vein dilation and may provide the
first wearable for the 