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Abstract ¢ ~  Sections

This issue of NephSAP on end-stage renal disease (ESRD) and dialysis discusses the most recent survival data and, v Figures
importantly, examines other traditional and nontraditional clinical outcomes, including quality of life (QoL), cognition,
cardiovascular disease, depression, and frailty. Some of the most relevant and promising new data will be highlighted

below. ;e
Managing the Endocrine and Metabolic Consequences of ESRD

Determination of Hemodialysis Adequacy, Uremic Toxins, Frequency, and Residual Renal Function

Hopawe =i

Since the 1980s, measuring the adequacy of a hemodialysis (HD) treatment has relied on assessment of urea kinetics

with determination of Kt/V. Results of the Hemodialysis (HEMO) study informed the current Kidney Disease: Improving

Global Outcomes (KDIGO) guidelines for adequate delivery of HD treatments. To achieve adequate clearance of uremic e
toxins, a single-pool Kt/Vurea of 1.4 is recommended, while attaining a minimum Kt/V of 1.2 for patients undergoing
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conventional thrice-weekly HD. Concerns have been raised about the clearance of solutes other than urea, often
referred to o Rl-SURCEUUEICIY and small solutes, Using the HEMO study cohort, Meyer and colleagues (1) studied
whether highdose dialysis could lower uremic solutes other than urea. As reviewed in prior NephSAP issues, the HEMO
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study randomized patients to high-dose versus standarddose HD, and the effective single-pool Kt/Vurea doses
achieved were, respectively, 1.72 versus 1.31. A HEMO subgroup of 1281 patients with similar baseline characteristics
had measurements made for trimethylamine N-oxide, indoxyl sulfate, methylguanidine, hippurate, M VIEW IN GALLERY
phenylacetylglutamine, symmetric dimethylarginine, p-cresol sulfate, and asymmetric dimethylarginine. There were : .
" s -' " iz : Figure 12, Serum solute levels in
some differences between the high-dose group and the standard-dose group, but nondialytic clearance and likely high-dose dialysis patient (blue circles) and
increased solute production caused the variable reduction in solute levels. As Figure 12 illustrates, the prescribed standard-dose dialysis (red circles). Kt/V
Kt/Vurea accounted for little of the variation in solute concentrations (Figure 12). Utea acounted- e yer IMECTEhe
variability of solute levels in this cohort.
Reprinted with permission from reference
1 {(Meyer TW, Sirich TL, Fong KD, Plummer

N5, Shafl T, Hwang 5, Banerjee T, Zhu Y
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Figure 12. Serum solute levels in high-dose dialysis patient (blue circles) and standard-dose dialysis (red circles). Kt/V
urea accounted for very little of the variability of solute levels in this cohort. Reprinted with permission from reference
1 (Meyer TW, Sirich TL, Fong KD, Plummer N5, Shafi T, Hwang 5, Banerjee T, Zhu Y, Powe NR, Hai X, Hostetter TH:
Kt/VMurea and Nonurea Small Solute Levels in the Hemodialysis S5tudy. ] Am Soc Nephrol 27: 3469-3478, 2016).
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Video 1. Model | represents adjustment for demographics and medical history and model |l was adjusted for additional
adjustment for modifiable factors (Abbreviation: PY, patients years). In patients who are inflamed, the higher the BMI,
the lower the mortality.

All-cause mortality was not significantly associated with any of the measured solutes. The authors argued that the
failure to achieve a greater reduction in nonuremic solute levels might explain the failure of the HEMO study to
provide a mortality benefit to patients. Using the Frequent Hemodialysis Network (FHN) daily trial data, Sirich and
colleagues (2) investigated the effect of frequent dialysis on other small solute concentrations. Urea and other small
solute concentrations were measured and compared from baseline to the end of trial in frequent (in-center daily) and
conventional (thrice-weekly) HD groups. The frequent group had 18% lower levels of urea than those in the
conventional group. Also, the frequent dialysis group had 25% lower phenylacetyl-glutamine, 17% lower hippurate,
and 13% lower indoxyl sulfate. However, there was a 4% higher p-cresol sulfate in the frequently treated group.
Furthermore, metabolomic analysis of 107 solutes showed only a small average reduction. In summary, frequent
dialysis in this cohort produced only a very modest decline in measured solutes (2). The FHN daily trial showed an
improvement of the two composite outcomes with more frequent HD: death or change in left ventricular mass and
death or change in self-reported physical health. Recently, Chertow and colleagues (3) reported long-term outcomes in
the FHN cohort. For this study, patients returned to the conventional thrice-weekly HD schedule after the initial
12-month intervention in the FHN protocol. A total of 245 patients were followed up over a median of 3.6 years, with
228 patients entering year 2 and 215 patients entering year 3. Over the entire follow-up period, 16% of the frequent
patients (20 of 125) died versus 28% (34/120) of conventional patients (hazard ratio [HR], 0.54; 95% confidence interval
[95% Cl], 0.31 to 0.93), a statistically significant difference even after time-censoring after kidney transplantation
(Figure 13). In a reassessment of a subset of patients from both groups, the reduction of left ventricular mass was
maintained but was not statistically significant. Self-reported physical health data did not persist. The major limitation
of this study was the lack of information regarding frequency of HD beyond a few months after conclusion of the
original study. However, the survival difference observed after 1 year of frequent dialysis treatments suggested a
durable benefit of the intervention. More intense HD and mortality was also studied in a large observational cohort of
40,842 patients who were treated with varying HD intensity regimens from March 31, 1996, through December 31,
2012, in New Zealand and Australia. The authors were able to conclude from their analysis that mortality decreased
with more intense HD regimens (4).
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Figure 12. Serum solute levels in high-dose dialysis patient (blue circles) and standard-dose dialysis (red circles). Kt/V
urea accounted for very little of the variability of solute levels in this cohort. Reprinted with permission from reference
1 (Meyer TW, Sirich TL, Fong KD, Plummer NS5, Shafi T, Hwang S, Banerjee T, Zhu Y, Powe NR, Hai X, Hostetter TH:
Kt/Vurea and Nonurea Small Solute Levels in the Hemodialysis 5tudy. | Am Soc Nephrol 27: 3469-3478, 2016).
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Video 1. Model | represents adjustment for demographics and medical history and model |l was adjusted for additional
adjustment for modifiable factors (Abbreviation: PY, patients years). In patients who are inflamed, the higher the BMI,
the lower the mortality.

All-cause mortality was not significantly associated with any of the measured solutes. The authors argued that the
failure to achieve a greater reduction in nonuremic solute levels might explain the failure of the HEMO study to
provide a mortality benefit to patients. Using the Frequent Hemodialysis Network (FHN) daily trial data, Sirich and
colleagues (2) investigated the effect of frequent dialysis on other small solute concentrations. Urea and other small
solute concentrations were measured and compared from baseline to the end of trial in frequent (in-center daily) and
conventional (thrice-weekly) HD groups. The frequent group had 18% lower levels of urea than those in the
conventional group. Also, the frequent dialysis group had 25% lower phenylacetyl-glutamine, 17% lower hippurate,
and 13% lower indoxyl sulfate. However, there was a 4% higher p-cresol sulfate in the frequently treated group.
Furthermore, metabolomic analysis of 107 solutes showed only a small average reduction. In summary, frequent
dialysis in this cohort produced only a very modest decline in measured solutes (2). The FHN daily trial showed an
improvement of the two composite outcomes with more frequent HD: death or change in left ventricular mass and
death or change in self-reported physical health. Recently, Chertow and colleagues (3) reported long-term outcomes in
the FHN cohort. For this study, patients returned to the conventional thrice-weekly HD schedule after the initial
12-month intervention in the FHN protocol. A total of 245 patients were followed up over a median of 3.6 years, with
228 patients entering year 2 and 215 patients entering year 3. Over the entire follow-up period, 16% of the frequent
patients (20 of 125) died versus 28% (34/120) of conventional patients (hazard ratio [HR], 0.54; 95% confidence interval
[95% Cl], 0.31 to 0.93), a statistically significant difference even after time-censoring after kidney transplantation
(Figure 13). In a reassessment of a subset of patients from both groups, the reduction of left ventricular mass was
maintained but was not statistically significant. Self-reported physical health data did not persist. The major limitation
of this study was the lack of information regarding frequency of HD beyond a few months after conclusion of the
original study. However, the survival difference observed after 1 year of frequent dialysis treatments suggested a
durable benefit of the intervention. More intense HD and mortality was also studied in a large observational cohort of
40,842 patients who were treated with varying HD intensity regimens from March 31, 1996, through December 31,
2012, in New Zealand and Australia. The authors were able to conclude from their analysis that mortality decreased
with more intense HD regimens (4).
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