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Abstract

Background—*Few studies have investigated the changes in weight that may occur over time
among adults with the progression of chronic kidney disease (CKD). Whether such weight
changes are independently associated with death after the onset of end-stage renal disease (ESRD)
has also not been rigorously examined.

Study Design—Prospective cohort study.

Setting, and Participants—We studied 3933 participants of the Chronic Renal Insufficiency
Cohort (CRIC) Study, a longitudinal cohort of patients with CKD. We also performed similar
analyses among 1067 participants of the African American Study of Kidney Disease and
Hypertension (AASK).

Predictors—Estimated glomerular filtration rate (eGFR) and weight change during CKD.
Outcome—Weight and all-cause mortality after dialysis initiation.

Results—During median follow-up of 5.7 years in CRIC, weight change was not linear. Weight
was stable until cystatin C—based eGFR (eGFRys) fell below 35 mL/min/1.73m?; thereafter,
weight declined at a mean rate of 1.45 (95% Cl, 1.19-1.70) kg for every 10 mL/min/1.73m2
decline in eGFR¢ys. Among the 770 CRIC participants who began hemodialysis or peritoneal
dialysis during follow-up, a greater than 5% annualized weight loss after eGFR fell below 35
mL/min/1.73m? was associated with a 54% higher risk of death after dialysis initiation (95% Cl,
1.17-2.03) compared to those with more stable weight (annualized weight changes within 5% of
baseline) in adjusted analysis. Similar findings were observed in the AASK.

Limitations—Inclusion of research participants only; inability to distinguish intentional versus
unintentional weight loss.

Conclusions—Significant weight loss began relatively early during the course of CKD and was
associated with a substantially higher risk of death after dialysis initiation. Further studies are
needed to determine whether interventions to optimize weight and nutritional status before the
initiation of dialysis will improve outcomes after ESRD.

Keywords
weight; nutrition; mortality; body mass index (BMI); weight change; mortality; chronic kidney
disease (CKD); CKD progression; dialysis initiation; end-stage renal disease (ESRD); risk of
death

Patients with end-stage renal disease (ESRD) undergoing maintenance dialysis experience
substantial morbidity and mortality.l: 2 Recent studies have emphasized that clinical events
and medical management during the pre-ESRD phase of chronic kidney disease (CKD)
could impact outcomes after onset of ESRD.3-> Suboptimal delivery of care during the
transition to ESRD may contribute to the increased morbidity and mortality of dialysis
patients,® whereas appropriate treatment of dyslipidemia and hypertension before onset of
kidney failure has been associated with improved outcomes after the onset of ESRD.6-8

Although anorexia and weight loss accompany the progression of CKD,?: 10 few studies
have documented the time course, frequency, and magnitude of weight changes that occur
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with the progression of CKD. These patterns of weight change are important, as they may
provide insights into the appropriate timing of nutritional interventions to achieve the
greatest impact on outcomes of patients with CKD.

In the current study, we first determined the longitudinal patterns of weight changes during
the progression of CKD among enrollees of the Chronic Renal Insufficiency Cohort (CRIC)
Study. We then examined the association between these patterns of weight changes and risk
of all-cause mortality after dialysis initiation. Similar analyses were performed in a second
cohort of CKD patients without diabetes, the African American Study of Kidney Disease
and Hypertension (AASK) to confirm our findings in CRIC Study.

The CRIC Study is a multicenter prospective cohort study of adults with CKD.11-13
Participants with estimated glomerular filtration rate (eGFR) between 20-70 mL/min/1.73
m? based on the 4-variable IDMS-traceable Modification of Diet in Renal Disease (MDRD)
Study equation at the screening visit were recruited for study between June 2003 and
September 2008. The inclusion and exclusion criteria have been previously described.!
Data used for our primary analysis, including weight, height, serum creatinine, and cystatin
C were derived from the baseline and annual study visits. We included 3933 (out of 3939
total) CRIC participants with at least one eGFR based on cystatin C (eGFRcys), serum
creatinine (eGFR¢e), and one weight measurement to contribute to our analysis (Figure 1).

Weight trajectory with progressive CKD

To determine the pattern of weight change (and body mass index, BMI) with progressive
CKD, we examined the association between repeated determinations of eGFR and repeated
measures of weight (in kg) (or BMI in kg/m?2) in CRIC participants during follow-up. We
determined eGFR using the CKD-EPI cystatin C equation instead of the serum creatinine-
based estimating equation in our primary analysis, as the former is less likely to be
influenced by changes in body composition.14

We first used unadjusted splines to flexibly model the relation between eGFRys and
repeated measures of weight and BMI separately. Our primary outcome of interest was
weight (because of the greater ease in interpreting weight rather than BMI changes). We
specified a priorithat our primary predictor would be eGFRys represented as a restricted
cubic spline with knots at 15, 30, 45, and 60 mL/min/1.73m2; this spline was used as the
predictor of repeated measures of weight or BMI in mixed models. After we observed
qualitatively an acute decline in weight and BMI when eGFR fell below 35 mL/min/1.73m2,
we tested for differences in the coefficient for the slope terms above and below an eGFR of
35 mL/min/1.73m2 using segmented, mixed effects models (i.e., a linear spline with a single
knot at 35 mL/min/1.73 m2). These analyses were conducted in unadjusted models, as our
primary interest was changes within the same individual over time. Because prior literature
suggested differences between men and women,1° we also stratified these models by sex to
explore whether there were differences in weight trajectory between men and women.

Am J Kidney Dis. Author manuscript; available in PMC 2019 May 01.
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In sensitivity analysis, we used a serum creatinine-based CKD-EPI equation (eGFRye) as
the primary predictor of repeated measures of weight and BMI as this is much more
commonly available in clinical practice.2* In addition, in this analysis, we were also able to
include in the mixed model both serum creatinine and weight values at the time of dialysis
initiation obtained from a secondary data source, the Centers for Medicare and Medicaid
(CMS)-2728 form.

To support that the weight loss we observed with progressive CKD was associated with loss
of muscle mass or worsening nutritional status, we also examined changes in 24-hour
urinary creatinine excretion, fat free mass (measured from bioimpedance analysis as
previously described),16 serum albumin concentration, and low-density lipoprotein (LDL)
cholesterol level with declines in kidney function (eGFRcys). This analysis was performed in
the subset of CRIC participants with at least one measurement for each parameter of interest
(24-hour urine creatinine, n=3886; fat free mass, n=3865; serum albumin, n=3927; and
LDL, n=3928) using unadjusted spline-based mixed models similar to our weight models as
described above. We tested for differences in the trajectory of these parameters using the
same eGFR inflection point of 35 mL/min/1.73 m? based on our weight trajectory data in
mixed model analyses.

Weight change and risk of death after dialysis initiation

We next examined the relation between weight change before ESRD and risk of death after
initiation of dialysis. Based on results of our weight trajectory analysis above, we included
only those participants who had an observed eGFR less than 35 mL/min/1.73 m2 at a CRIC
visit. If weight (or BMI) was not available at the time of dialysis initiation (n=220), the
weight or BMI determined at the most recent CRIC visit within one year of dialysis
initiation was carried forward. In cases where weight at dialysis initiation was unknown, the
study participant was excluded from analysis (n=44). A total of 770 CRIC participants met
this criteria (Figure 1) and were treated with either peritoneal dialysis (n=96) or
hemodialysis (n=674). We compared the baseline characteristics of participants who were
included and excluded from this analysis.

The main predictor of interest was weight change before initiating dialysis, defined as the
absolute difference between the weight at the visit when eGFR was first documented less
than 35 mL/min/1.73m? and the weight at the time of dialysis initiation. We then converted
this change in weight into an annualized percent weight change, accounting for the time
period between these two measurements. We categorized this annualized weight change as
weight change within 5% loss or gain per year, weight loss >5% per year, or weight gain
>5% per year based on definitions of clinically significant involuntary weight loss.17- 18 We
performed a sensitivity analysis using an annualized absolute weight change-based
definition: £ 1 kg per year (stable weight), weight loss >1 kg per year, or weight gain >1 kg
per year.

The main outcome was death after initiation of maintenance dialysis. ESRD onset among
CRIC study participants was ascertained by participants’ self-report or by report of their
named contact, and supplemented with cross-linkage with US Renal Data System (USRDS).
Deaths were identified through report from next of kin, retrieval of death certificates or

Am J Kidney Dis. Author manuscript; available in PMC 2019 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ku et al.

Page 5

obituaries, review of hospital records, and linkage with the Social Security Death Index
(SSDI). If vital status was missing or unknown (n=30), data from study participants were
censored using either the time of last known follow-up visit or March 2013, the
administrative censoring date for this study.

We used Cox regression to examine the association between categories of weight change and
risk of death in unadjusted analysis. Subsequently, we adjusted for age at dialysis initiation,
sex, race/ethnicity, diabetes, self-reported annual income (baseline value), hypertension, any
cardiovascular disease (ascertained by self-report at baseline), and smoking status. We
considered our adjusted models to be the primary analyses.

We tested for the presence of an interaction between BMI at study entry and weight change
category in order to determine whether weight changes would potentially have differing
associations with the risk of death based on entry weight status (for example, weight loss
may be less detrimental among those who were obese at the time of study entry).

Analyses in AASK

Details of the AASK trial design and results have been previously published.19-21 Between
1995 and 2001, 1094 African-American participants 18-70 years of age without diabetes
mellitus and with serum creatinine-based eGFR 20-65 mL/min/1.73m? were randomly
assigned to either a mean arterial pressure (MAP) <92 mmHg or 102-107 mmHg. At trial
closure, 691 participants (87% of eligible participants who had not developed ESRD or died)
were enrolled in a cohort study from April 2002 to June 2007.22-24 To extend ascertainment
of ESRD and death beyond the cohort phase, we linked identifying information from AASK
participants with the USRDS and SSDI through June 30, 2012 as previously described.25
Information on ESRD and death outcomes could not be obtained for 27 (2%) of the original
1094 AASK participants as a result of missing patient health identifiers, so that 1067
participants were included for analysis (Figure S1).

During the first six months of AASK trial, weight was measured monthly, and serum
creatinine measured every three months. Thereafter, weight was measured every two months
during the trial and every three months during the cohort phase, while thereafter serum
creatinine was measured every six months during both the trial and cohort phase. Among the
1067 participants included in our weight trajectory analysis, 333 started dialysis and had at
least one serum creatinine, BMI, and weight measurement after eGFR fell below 35
mL/min/1.73m? (Figure S1).

We repeated our cubic and linear spline models in AASK participants using eGFRy as a
predictor of weight or BMI (repeated measures of cystatin C were not available in AASK).
We also used Cox regression to examine the association between weight changes during
CKD and death after dialysis initiation. These models were adjusted for age at dialysis
initiation, sex, self-reported income, diabetes, cardiovascular disease, and smoking status
ascertained via a combination of data collection from the CMS-2728 form and the AASK
trial and cohort phases.

Am J Kidney Dis. Author manuscript; available in PMC 2019 May 01.
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All statistical analyses were performed using Stata 14 and subsequently verified
independently in SAS by a separate analyst. Informed consent was obtained from all
participants of CRIC study at all sites. The Institutional Review Boards of all participating
CRIC sites approved this study.

Weight trajectory with advancing CKD

CRIC—Baseline characteristics of CRIC and AASK participants have been previously
described and are shown in Table $1.12: 21,24 |n general, CRIC participants were older than
AASK participants, and less than half of CRIC participants (42%) were non-Hispanic black.
12,24 ppproximately 48% of CRIC participants had diabetes at the time of enrollment. Mean
BMI (in kg/m?2) was higher in CRIC than AASK.

CRIC participants had a mean of 5.7 weight measurements available for trajectory analysis.
After eGFR¢ys reached 35 mL/min/1.73m? (Figure 2A-2B), every 10 mL/min/1.73m?
decline in eGFR¢ys was associated with a mean 1.45 (95% Cl, 1.19-1.70) kg decrease in
weight and a mean 0.31 (95% CI, 0.21-0.40) kg/m? decline in BMI. Results were similar
using eGFR¢ye (Figure 2C-2D). Similar trends were observed between men and women
(Figure S2).

Using the same inflection point as our weight analysis, we also noted a decline in 24-hour
urine creatinine, serum albumin, fat free mass (FFM), and serum LDL cholesterol after
eGFRys fell below 35 mL/min/1.73m?2 (Figure S3-S6). Daily urine creatinine excretion,
serum albumin, serum LDL, and FFM all declined after eGFRys fell below 35 mL/min/
1.73m? (p<0.001) based on our mixed model analyses (Figures S3-S6).

AASK—The mean number of weight measurements included for trajectory analysis was
16.4 in AASK participants. The trajectory of weight change in AASK was similar to that of
CRIC participants, with a significant difference in weight trajectory that occurred around
eGFR of 35 mL/min/1.73m? (Figure 2E—F). After eGFR reached 35 mL/min/1.73m?, every
10 mL/min/1.73m? decline in eGFR. was associated with a mean 2.3 (95% Cl, 2.1-2.4) kg
decline in weight and a mean 0.79 (95% Cl, 0.73-0.86) kg/m? decline in BMI.

Weight change before ESRD and risk of death after dialysis

CRIC—Baseline characteristics of CRIC participants at the first follow-up visit after
eGFR fell below 35 mL/min/1.73m? and who started dialysis as their first modality of
renal replacement therapy (n=770) are shown in Table 1. Differences in the baseline
characteristics of those who were included and excluded from our mortality analyses are
shown in panel a of Table S2. In CRIC, those who were excluded from our mortality
analysis tended to be younger, and had a higher prevalence of COPD. Median follow-up
time after the onset of ESRD was 3.3 (IQR, 1.5-4.8) years, and median time to death among
those who died after ESRD was 1.9 (IQR, 0.6-3.6) years.

Among the 770 CRIC participants who started dialysis, 155 (20.1%) participants met our
definition for weight loss, and 45 (5.8%) participants met that for weight gain. The
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distribution of participants who experienced significant weight changes by BMI category at
baseline and at ESRD are shown in Table S3. A large proportion of patients who were obese
when they had non-dialysis-dependent CKD lost weight (102 out of 456 participants), such
that the number of patients who were obese (defined as BMI = 30) decreased from 59% to
47% by the time of dialysis initiation.

Participants who experienced weight loss (>5% annualized decline) before dialysis had a
54% higher adjusted risk of all-cause death (HR, 1.54; 95% CI, 1.17-2.03) after starting
dialysis compared to those who maintained their weight to within £5% (Table 2). In
contrast, there was no significant difference in the risk of death in CRIC participants after
initiating dialysis among those who gained weight compared to those who maintained
weight to within £5% before dialysis initiation. No interactions were noted between BMI at
the time of study entry and weight loss category (all p values>0.05).

AASK—Baseline characteristics of AASK participants at the visit when eGFR,, was first
less than 35 mL/min/1.73m? and were treated with hemodialysis or peritoneal dialysis
(n=333) are shown in Table 1. In AASK, those who were excluded from our mortality
analysis had higher baseline annual household income and diastolic BP (panel 6 of Table
S2). The distribution of participants who experienced significant weight changes by BMI
category at baseline entry and at ESRD are shown in Table S3. A smaller proportion of
participants in AASK (27 out of 192, 14.1%) than in the CRIC Study who were obese before
starting dialysis lost significant weight, such that the proportion of patients who were obese
decreased from 58% to 41% by the time of dialysis initiation (Table S3).

We confirmed our CRIC findings in the AASK during an average follow-up of 5.6 years. We
noted that participants who had a >5% annualized weight loss (after eGFR fell below 35
mL/min/1.73m?2) had a 56% higher risk of death after dialysis initiation [HR, 1.56; 95% ClI,
1.06-2.30] compared to those with weight within £5% in our adjusted models (Table 2).
However, a higher risk of death was also noted in AASK participants who gained weight
compared to those with stable weight before dialysis initiation (although there were only 10
participants in this category). No statistically significant interaction was noted between BMI
category when eGFR e was first lower than 35 mL/min/1.73 m2 and weight loss category
(all p values >0.10).

Discussion

There have been limited data regarding weight changes that occur with CKD progression,
and how these weight changes may affect the risk of death after dialysis initiation.
Previously, it has been reported that CKD patients exhibit a spontaneous decrease in dietary
protein and energy intake as they progress towards ESRD.10 In a cross-sectional study from
the Modification of Diet in Renal Disease (MDRD) Study group, men lost weight below an
eGFR of 40 mL/min/1.73 m2, but weight was stable in women.15 A limitation of this prior
study was its cross-sectional design and exclusion of persons with evidence of malnutrition
(since the MDRD Study investigated protein limitation), which may have resulted in a “floor
effect” (i.e. patients with more advanced CKD and who already lost weight were selectively
not enrolled). We found that a significant decline in weight (and hence BMI) occurred after

Am J Kidney Dis. Author manuscript; available in PMC 2019 May 01.
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eGFR fell below 35 mL/min/1.73m? in two ethnically and racially diverse cohorts of persons
with CKD.1® Furthermore, we found that an annualized weight loss greater than 5% before
dialysis initiation was associated with a 55-60% higher adjusted rate of death after starting
dialysis in both cohorts. Our study provides important insights into the natural history of
weight change with progressive CKD and subsequent risk of death in patients who start
dialysis. Our findings are strengthened by the remarkably similar results in CRIC and
AASK, studies separated by almost a decade.

Current guidelines recommend monitoring nutritional status every 1-3 months if eGFR is
<30 mL/min/1.73m2, and every 6-12 months if eGFR is between 30-60 mL/min/1.73m?%26
In addition, recommendations for minimal caloric intake are made for those with eGFR
below 25 mL/min/1.73m?%26 However, studies to support these recommendations are
primarily cross-sectional, > and did not consider weight change with progressive CKD. We
observed that weight loss begins when serum creatinine may be in the range of 1.5-2.0
mg/dL and earlier than may be expected. An average 5.1 kg weight loss was noted to occur
between CKD stage 3b (and potentially earlier) and the onset of dialysis in CRIC, which is
substantial. Our study results suggest that recognition of early weight loss as a poor
prognostic factor may be warranted.

In order to assess whether the weight loss observed in our study correlated with declines in
lean body mass, we also observed a similar decline in urinary creatinine excretion and fat
free mass (as a reflection of lean body mass) between the period when the level of kidney
function was less than 35 mL/min/1.73 m2 and ESRD. In support of the presence of a
decline in nutritional status with progressive CKD, we also found simultaneous declines in
serum albumin and serum LDL cholesterol concentrations that corresponded with the weight
loss observed with advancing CKD. In fact, our spline models suggest that 24-hour urinary
creatinine excretion, serum albumin, and FFM began to decline earlier than weight.

The strengths of our study include the inclusion of two large, well-characterized cohorts
with research protocol-driven measurements of weight during follow-up, detailed
ascertainment of ESRD and mortality outcomes, and the similarities of our findings in two
separate cohorts. Although BMI may be an imperfect marker of lean body mass and
nutritional status in patients with CKD,27: 28 BMI currently remains the most convenient
clinical marker of weight status and has been shown to be strongly associated with mortality
risk in multiple large CKD and ESRD epidemiologic studies.2%-33 In addition, our results
are strengthened by the availability of repeated measures of 24-hour urinary creatinine and
fat free mass by bioimpedance analysis as a reflection of muscle or lean body mass.

Limitations to our study include the inability to delineate definitively the contribution of
fluid and diuretic use to our weight assessments, which could lead to an underestimation or
overestimation of the degree of non-fluid weight changes that occurred. However, CRIC
excluded patients on active immunosuppression for glomerular disease, and the 90th
percentile for baseline urinary protein-creatinine ratio was 2.8 g/g. Therefore, few patients
with massive proteinuria and nephrotic syndrome were included. We are less confident in
our ability to address weight loss after ESRD onset due to increased missing data, but the
novelty of this study lies in its focus on pre-ESRD weight change. We also have limited data
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on cause of death. Due to a lack of repeated measures of C-reactive protein or PTH, we are
unable to explore potential biological pathways that have been hypothesized to contribute to
weight loss among patients with CKD.34-37 Residual confounding by the presence of non-
renal co-morbidities that may be independently associated with both weight changes and
mortality risk over time is possible. Finally, we cannot distinguish between intentional and
unintentional weight loss.

In conclusion, significant weight loss begins in stage 3 CKD and is associated with higher
mortality after dialysis initiation. Awareness of the potential for early weight loss to occur
with the progression of CKD is warranted, even in patients with moderate kidney disease.
Evidence from randomized controlled trials are needed to determine whether interventions
to optimize weight and nutritional status before the initiation of dialysis will improve
outcomes after dialysis initiation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 2.
Repeated measures of weight and body mass index with advancing CKD.

A. Longitudinal repeated measures of weight with repeated measures of eGFR by cystatin C
in CRIC.

B. Longitudinal repeated measures of BMI with repeated measures of eGFR by cystatin C in
CRIC.

C. Longitudinal repeated measures of weight with repeated measures of eGFR by creatinine
in CRIC.
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D. Longitudinal repeated measures of BMI with repeated measures of eGFR by creatinine in
CRIC.

E. Longitudinal repeated measures of weight with repeated measures of eGFR by creatinine
in AASK.

F. Longitudinal repeated measures of BMI with repeated measures of eGFR by creatinine in
AASK.

---- 95% ClI

**The figure shows repeated measurements of weight (or BMI) with repeated measures of
eGFR among the same participants over time. In general, weight (or BMI) is noted to be
stable until around eGFR of 35 mL/min/1.73 m2, when steeper declines in weight (or BMI)
are noted to occur.
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Table 1

Characteristics when eGFR was first <35 mL/min/1.73m? among CRIC and AASK participants who
eventually required renal replacement therapy (hemodialysis or peritoneal dialysis).

Characteristics during CKD | CRIC (N=770) | AASK (N=333)

Mean age (yrs) | 57.2+11.0 | 51.7+11.3
Men | 4sson | 100 (s08)
Black | 418 (54.3) | 333 (100%)
Annual household income
low@ 337 (43.8) 165 (49.6)
medium? 179 (23.2) 117 (35.1)
high ¢ 135 (17.5) 51 (15.3)
Declined to answer 119 (15.5) -
Positive smoking history > 449 (58.3%) | 179 (53.8%)
Diabetes 523 (67.9%) | 17 (5.1%) *
Hypertension 745 (96.8%) | 333 (100%)
Prevalent CVD 340 (44.2%)L | 168 (50.5%) 2
Mean serum albumin (g/dL) 3.7+05% 41+044
9 (2.6%)

Systolic BP (mm Hg)

139.4 +24.13 | 147.0+24.0

|
Cancer | 51 (6.6%)
|

Diastolic BP (mm Hg) 72.9+13.95 91.5+16.3
Median hemoglobin A1C (%) 6.9 [5.9-8.1] NA
COPD 28 (3.7%)3 NA
Fat free mass, kg 63.4 +16.23 | NA

Continuous variables given as mean + SD or median [interquartile range]; categorical variables as count (percentage).
1. .
Defined as MI, stroke, CHF, or PVD based on self-report.
Heart disease was determined at baseline based on a combination of self-report, chart review, or baseline electrocardiogram reading
3Missing serum albumin in n=5; missing BP in n=2; missing COPD in n=13; missing hemoglobin A1C in n=84; missing FFM in n=123 in CRIC
4 o
Missing serum albumin in n=14
*
at baseline enrollment

Hk
for CRIC, smoked > 100 cigarettes over lifetime; for AASK, current or past smoker determined at time of baseline enroliment
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as$20.000 for CRIC; <$15,000 (determined at baseline enroliment) for AASK
b$20,001—$50,000 for CRIC; $15,000-39,999 (determined at baseline enrollment) for AASK

cz$50,001 for CRIC; >$40,000 (determined at baseline enroliment) for AASK

CRIC Chronic Renal Insufficiency Cohort; AASK African American Study of Kidney Disease and Hypertension; BP blood pressure; CKD chronic
kidney disease; COPD chronic obstructive pulmonary disease; NA, not available
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Table 2

Risk of death after dialysis initiation according to weight change (between eGFR of 35 mL/min/1.73 m? and
ESRD) in CRIC and AASK.

Hazard ratio (95% CI)

1duosnuey Joyiny

1duosnuen Joyiny

Unadjusted

Adjusted®

CRIC

Annualized percent weight change (N=770)

Lost weight (> 5%/y) (n=155)

1.47 (1.12-1.94)

1.54 (1.17-2.03)

Weight change + 5% (n=570)

1.00 (reference)

1.00 (reference)

Gained (>5%l/y) (n=45)

1.31 (0.80-2.13)

1.09 (0.66-1.79)

Absolute weight change (N=770)

Weight loss > 1 kgly (n=431)

1.64 (1.19-2.25)

1.46 (1.06-2.02)

Stable weight £ 1 kgly (n=214)

1.00 (reference)

1.00 (reference)

Gained > 1 kgly (n=125)

1.20 (0.79-1.84)

1.08 (0.70-1.66)

AASK

Annualized percent weight change (N=333)

Lost weight (> 5%l/y) (n=43)

1.40 (0.96-2.06)

1.56 (1.06-2.30)

Modest weight change (+ 5%) (n=280)

1.00 (reference)

1.00 (reference)

Gained (> 5%/y) (n=10)

1.79 (0.91-3.52)

2.15 (1.07-4.34)

a . L . . . . . .
For CRIC, adjusts for age at dialysis initiation, sex, race, diabetes, income category, hypertension, cardiovascular disease, smoking status

ascertained at last CRIC visit available before dialysis initiation or from the 2728 form if available. For AASK, adjusts for age at dialysis initiation,

sex, diabetes, income category, cardiovascular disease, and smoking status ascertained via a combination of CMS-2728 form and AASK trial and

1duosnuey Joyiny

1duosnuen Joyiny

cohort data.

CRIC Chronic Renal Insufficiency Cohort; eGFR estimated glomerular filtration rate
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