Editorial

Diuretic use in incident ESKD
Are we out of the loop?
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In this issue of the Clinical Journal of American Society of
Nephrology, Sibbel et al. (1) examined the association
of loop diuretic continuation with clinical outcomes after
maintenance hemodialysis initiation among .11,000
patients with incident ESKD. In this large. observational cohort study, the authors utilized US Renal
Data System (USRDS) records to ascertain reﬁll of
loop diuretic prescriptions after hemodialysis initiation and within 30 days of exhaustion of prior diuretic
supply. Patients were studied with an intention-totreat paradigm for up to 12 months for primary
outcomes of death and hospitalizations, as well as for
secondary outcomes of interdialytic weight gain,
hyperkalemia, intradialytic hypotension, and ultraﬁltration rates. Compared with controls who did not
reﬁll prescriptions for loop diuretics after dialysis
initiation, loop diuretic continuation was associated
with lower rates of all-cause hospitalization (adjusted
incidence rate ratio, 7% lower; 95% conﬁdence interval, 11% to 2% lower), but not a lower rate of death
(adjusted hazard ratio, 8% lower; 95% conﬁdence
interval, 16% lower to 1% higher). Loop diuretic use
was also associated with lower incidence of intradialytic hypotension and lower intradialytic weight
gain, but no differences in monthly ultraﬁltration rates
between the two groups were observed during followup. When the analyses were repeated in the subset of
patients who had signiﬁcant urine output (deﬁned as
.200 ml measured by 24-hour urine collections), loop
diuretic use was also associated with lower rates of
hospitalizations but not a lower risk of death. In
contrast to the main analysis, there was a modest but
statistically signiﬁcant association between loop diuretic use and higher rates of intradialytic hypotension
(20.1 versus 19.8 episodes per patient-year).
The numerous strengths of the study should be
recognized, including the large study population
comprising .11,000 patients on incident hemodialysis,
reliable ascertainment of diuretic prescription reﬁlls
through USRDS data, and assessment of longitudinal
clinical outcomes. The authors also utilized a novel
analytic approach of “treatment decision” study design
that corrects for immortal time bias.
The primary limitation of the study is its observational nature, therefore a casual inference regarding
loop diuretic use and direct effects on clinical outcomes cannot be established on the basis of these
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ﬁndings. In observational studies of therapies, confounding by indication is an important consideration
in the interpretation of the data. More speciﬁc to this
study, patients with residual kidney function are more
likely to be prescribed diuretics, and residual kidney
function is linked with lower risk of mortality. To
address possible confounding by indication, the authors repeated their analyses among the subset of
individuals with residual kidney function only, and
found similar associations as those observed in the
primary analysis. Even with these analyses, there
remains a possibility of residual confounding because
the users of loop diuretics differ from nonusers. For
one, the mean urine volume was lower in nondiuretic
users compared with diuretic users, even when only
considering those with residual kidney function.
Furthermore, the diuretic users were more likely to
receive nephrology care before dialysis initiation,
which may have led to differences in decisions around
dialysis initiation, peridialytic management, and longterm outcomes.
Other limitations should be acknowledged. Diuretic
use was inferred from prescription reﬁlls and therefore medication adherence could not be determined,
therefore increasing the likelihood of misclassiﬁcation
bias. Exposures and covariates were determined at
baseline only, therefore there is a possibility of timedepending confounding. Finally, the detected effect
size for lower hospitalization rates and mortality were
also relatively modest despite the robust sample size.
Therefore, from this observational data alone, the
beneﬁt of prescribing diuretics in patients with incident ESKD should be carefully weighed against
increased pill burden and medication-related side
effects.
Even with these limitations, this study is an important contribution to the literature. Loop diuretics are
inexpensive and widely available; thus if effective,
more aggressive use of diuretics would be a pragmatic
approach to improve outcomes in patients with incident ESKD. However, currently, there are no clinical
guidelines to guide diuretic use after initiation of
chronic dialysis therapy. Despite the highly prevalent
use of diuretics for managing hypertension and
volume in patients with nondialysis-dependent
CKD, the prescription of diuretics after dialysis
initiation remains heterogeneous. A study of USRDS
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data reported that diuretic use was approximately 70% in
the 3 months before dialysis initiation and dropped off to
approximately 30% immediately after (2). Similarly, data
from the Dialysis Outcomes and Practice Pattern Study
(DOPPS) showed that diuretics were continued in approximately 30% of patients after dialysis initiation; however,
after 2 years of chronic dialysis therapy, only approximately 10% of patients remained on diuretics (3). Only a
few prior studies have examined the clinical beneﬁt of
diuretic use in patients on dialysis. A small, randomized,
controlled trial of 61 patients on incident peritoneal dialysis
showed that high-dose daily furosemide therapy was
associated with higher urine volume and urinary sodium
excretion compared with controls at a follow-up of 1 year;
however, other clinical outcomes were not examined (4).
In a large, observational study, Bragg-Gresham et al.
utilized data from DOPPS and examined the association
of self-reported diuretic use with clinical outcomes among
16,000 patients on hemodialysis across three continents.
Diuretic use was associated with lower odds of interdialytic weight gain and hyperkalemia, higher odds of
preserving residual kidney function at 1 year, and lower
cardiac mortality, with a trend toward lower all-cause
mortality (3). In contrast to Sibbel et al., the authors
adjusted for the presence of residual kidney function as a
potential confounder and further performed stratiﬁed analyses among patients with and without residual kidney
function. Association of diuretic use with all-cause mortality was similar among patients with and without residual kidney function, whereas diuretic use was
associated with lower cardiac mortality among patients
without residual kidney function only. In another contrast
to the study by Sibbel et al., the classiﬁcation of residual
kidney function was not based on 24-hour urine collections,
therefore increasing the likelihood of misclassiﬁcation bias.
The authors also did not limit their study population to
patients on incident dialysis, which is another important
distinction from the study by Sibbel et al.
The study by Sibbel et al. also highlights the importance
of volume management during the transition from advanced CKD to chronic dialysis, a high-risk period of
heightened adverse patient outcomes that has been relatively understudied. Annual mortality rates during the
transition from late-stage CKD through the ﬁrst year of
chronic dialysis therapy are .20% (5), and volume overload during this period may predispose patients to further
morbidity and mortality. Volume overload is one of the
most common causes of hospitalizations and emergency
room visits among patients on dialysis. One study reported
that patients with late-stage CKD who initiate chronic
dialysis for volume overload experience higher mortality
rates compared with those who initiate dialysis for uremic
symptoms or laboratory abnormalities (6). Although diuretic use has not been shown to increase urea or creatinine
clearance (4), the beneﬁt conferred by diuretic use in
patients on hemodialysis may be through more consistent
volume control, which beneﬁts cardiovascular health. More
frequent dialysis leads to lower left ventricular mass compared with conventional thrice weekly hemodialysis resulting from continuous correction of volume overload (7).
Continuous ﬂuid removal through diuretic use may also
minimize interdialytic weight gain, which is associated with

cardiovascular and all-cause mortality among patients on
chronic hemodialysis (8).
However, volume management in patients with kidney
disease remains challenging because physical examination is highly subjective with low reproducibility, and
there are few noninvasive and objective methods to assess
volume status. However, prior studies have identiﬁed
several promising tools that may aid in volume assessment. Bioelectrical impedance analysis is a portable tool
that determines the impedance of electric current ﬂow
through body tissues. Shorter predialysis bioimpedance
vectors, indicating greater tissue hydration, is associated
with higher mortality risk in patients on hemodialysis (9).
Increased hydration status assessed using bioelectrical
impedance analysis may be used as a proxy to guide
ultraﬁltration. Lung ultrasound is a noninvasive method
of estimating lung water in patients with heart disease
and respiratory failure treated in intensive care units. An
observational study showed subclinical pulmonary congestion detected on lung ultrasound to be an independently
associated with cardiovascular events and death in patients
on hemodialysis (10). Natriuretic peptides are elevated
in states of volume overload as a result of increased
myocardial stretch, and may also serve as early markers of
abnormal cardiac physiology. Elevation of brain natriuretic
peptide has been shown to be associated with higher
mortality in patients on dialysis. Future studies assessing
noninvasive, objective measures of volume status would
provide useful information to help guide diuretic therapy
and improve volume management during incident ESKD.
In summary, the study by Sibbel et al. underscores the
importance of volume management during the transition
period between CKD and chronic dialysis initiation. Better
volume management may be an important step toward
optimizing care in this vulnerable population at high risk
for adverse outcomes.
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See related article, “Association of Continuation of Loop Diuretics at
Hemodialysis Initiation with Clinical Outcomes,” on pages 95–102.

