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Abstract

Background—Anemia has been associated with worse outcomes in patients with chronic heart
failure (HF). We aimed to characterize the clinical profile and postdischarge outcomes of
hospitalized HF patients with anemia at admission or discharge.

Methods and Results—An analysis was performed on 3731 (90%) of 4133 hospitalized HF
patients with ejection fraction <40% enrolled in the Efficacy of VVasopressin Antagonist in Heart
Failure Outcome Study with Tolvaptan (EVEREST) trial with baseline hemoglobin data,
comparing the clinical characteristics and outcomes (all-cause mortality and cardiovascular
mortality or HF hospitalization) of patients with and without anemia (hemoglobin <12 g/dL for
women and <13 g/dL for men) on admission or discharge/day 7. Overall, 1277 patients (34%)
were anemic at baseline, which persisted through discharge in 73% and resolved in 27%; 6% of
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patients without baseline anemia developed anemia by discharge or day 7. Patients with anemia
were older, with lower blood pressure, and higher creatinine and natriuretic peptide levels
compared with those without anemia (all P<0.05). After risk adjustment, anemia at discharge, but
not admission, was independently associated with increased all-cause mortality (hazard ratio, 1.30;
95% confidence interval, 1.05-1.60; P=0.015; and hazard ratio, 0.94; 95% confidence interval,
0.76-1.15; P=0.53, respectively) and cardiovascular mortality plus HF hospitalization early
postdischarge (<100 days; hazard ratio 1.73; 95% confidence interval, 1.37-2.18; P<0.001; and
hazard ratio, 0.92; 95% confidence interval, 0.73-1.16; P=0.47, respectively). Neither baseline nor
discharge anemia was associated with long-term cardiovascular mortality plus HF hospitalization
(>100 days) on adjusted analysis (both P>0.1).

Conclusions—Among hospitalized HF patients with reduced ejection fraction, modest anemia
at discharge but not baseline was associated with increased all-cause mortality and short-term
cardiovascular mortality plus HF hospitalization.

Clinical Trial Registration—URL.: http://www.clinicaltrials.gov. Unique identifier:
NCT00071331.
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Anemia is common in patients with ambulatory and hospitalized heart failure (HHF) with
prevalence estimates of ~70% in some studies, depending on the definition used.! Although
a large body of data suggests that anemia is associated with worse outcomes in patients with
HF,2-5 earlier studies found conflicting results after rigorous adjustment for baseline
characteristics and in elderly cohorts as well as those with recent-onset HF or advanced
disease.5-9 Most of these studies were conducted in outpatients with chronic HF as opposed
to HHF where hemodilution may explain a larger component of anemia.1011 Thus, less is
known about the clinical profile and outcomes of contemporary HHF patients with anemia
on admission12:13 versus discharge. In addition, the neutral results of trials investigating the
treatment of anemia in patients with HF,14.15 including the recent Reduction of Events with
Darbepoetin alfa in Heart Failure (RED-HF) trial, 16 highlight the need to more fully
characterize the phenotype of anemic patients with HF. We had 2 main objectives: (1) to
determine the clinical characteristics of HHF patients with reduced ejection fraction with
anemia on admission and discharge, and (2) to explore the association of baseline versus
discharge anemia with postdischarge morbidity and mortality.

Methods

Study Design and Patient Population

The design and results of the Efficacy of Vasopressin Antagonist in Heart Failure Outcome
Study with Tolvaptan (EVEREST) program have been reported previously.1”18 In brief, the
EVEREST trial was a prospective, multicenter, double-blinded, placebo-controlled clinical
trial that randomized patients <48 hours of admission to oral tolvaptan, a vasopressin-2
receptor antagonist, or placebo. Patients aged >18 years who were hospitalized for
worsening HF with ejection fraction <40% and New York Heart Association class 11l or IV
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functional status presenting with =2 signs/symptoms of fluid overload (ie, dyspnea, edema,
and jugular venous distension [JVD]) were eligible for enroliment. Relevant exclusion
criteria included a hemoglobin <9 g/dL, hemofiltration or dialysis, serum creatinine >3.5
mg/dL, and conditions with expected survival <6 months. Background HF therapy was left
to the discretion of the treating physician, with guideline-based recommendations included
in the study protocol. The coprimary end points were all-cause mortality (ACM) and
cardiovascular mortality (CVM)/HF hospitalization. Median follow-up was 9.9 months.
EVEREST was conducted in accordance with the Declaration of Helsinki; the protocol was
independently approved by the institutional review board or ethics committee at each
participating center; and written informed consent was obtained from all participants.

Study Definitions

Anemia was defined at baseline laboratory assessment based on the World Health
Organization criteria (hemoglobin <12 g/dL for women and <13 g/dL for men). Renal
insufficiency was defined at baseline assessment by investigators based on past medical
history and laboratory data. Data on in-hospital bleeding were not collected in EVEREST.
Causes of death and hospitalization were adjudicated by a blinded clinical events committee.
Mode of death was classified as cardiovascular, noncardiovascular, or unknown as
previously described.19 In brief, cardiovascular death comprised sudden cardiac death, HF,
acute myocardial infarction, stroke, or other. Noncardiovascular death was because of a
specific noncardiovascular event, whereas unknown death was defined as a death for which
no information surrounding the event was available. Cardiovascular hospitalizations
included HF, arrhythmia, acute myocardial infarction, and stroke as previously defined.19
Noncardiovascular hospitalizations were those without a cardiovascular classification.

Study End Points and Statistical Analysis

Post hoc analyses were performed on the entire EVEREST population with available
baseline hemoglobin data with patients grouped as anemic or nonanemic. Those patients
with hemoglobin data at discharge or day 7 were further grouped based on whether they
remained anemic (ie, persistent anemia), had resolution of anemia, developed anemia during
hospitalization, or were not anemic at both baseline and discharge at day 7 (ie, no anemia;
Figure 1).

Baseline characteristics were compared using the Student t test or Wilcoxon rank-sum test
for continuous variables and y? tests for categorical variables as appropriate in patients with
baseline anemia versus no baseline anemia, persistent anemia versus resolved anemia, and
anemia at discharge versus no anemia at discharge. We plotted the median hemoglobin
values during the follow-up period in those with and without discharge anemia. A cause-
specific analysis of the cause of rehospitalization and death, based on adjudicated end
points, was prespecified in the original trial design and was performed based on anemia
status. The primary end points for the present analyses were ACM and CVM/HF
hospitalization based on baseline or discharge anemia status. Univariate time-to-event
comparisons between those with versus without anemia were made using log-rank tests.
Kaplan—Meier estimates of the event rates were calculated for the entire follow-up period.
Hazard ratios (HRs) and corresponding confidence intervals (Cls) were calculated relative to
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anemia status using a Cox proportional hazards model with and without adjustment for
baseline covariates. Bivariable analyses were performed with both baseline and discharge
anemia status in the model to ascertain independent relative predictive value of anemia as
obtained at these time points. Patients who died in the hospital and patients with missing
hemoglobin measures at either time point were excluded. Proportional hazards assumption
was tested; this was violated for the CVM/HF hospitalization end point such that the follow-
up period was divided into 2 periods: <100 and >100 days. Thus, we assessed the baseline
characteristics of patients surviving through 100 days stratified by their discharge anemia
status. Adjustment covariates in the multivariable model included randomization group and
clinically relevant demographic (age, sex, region), clinical (admission systolic blood
pressure, ejection fraction, QRS duration, angiotensin-converting enzyme inhibitor/
angiotensin receptor blocker use, p-blocker use, mineralocorticoid receptor antagonist use,
digoxin use, intravenous inotrope use, previous HF hospitalization, diabetes mellitus,
hypertension, coronary artery disease, chronic obstructive pulmonary disease, ischemic
cause, and renal insufficiency), and laboratory values (admission B-type natriuretic peptide
[BNP]/N-terminal pro-BNP, sodium and blood urea nitrogen) as in previous EVEREST
analyses.20 Independent predictors of baseline anemia were explored from a candidate
variable list including baseline covariates with a univariate association with baseline anemia
at a significance level of P<0.1. Odds ratios and 95% Cls were presented for those variables
with a P value <0.05. The association between natriuretic peptide level as a continuous
variable and the odds of baseline anemia was analyzed further. We also investigated the
association between baseline hemoglobin as a continuous variable and adjusted outcomes.
Statistical significance was assessed using 2-sided P values. A P value <0.05 was considered
statistically significant. All analyses were run in SASv9.3 (Cary, NC).

Clinical Characteristics

Baseline hemoglobin was unavailable for 402 patients (10%). Only 1 patient in EVEREST
received a blood transfusion during index hospitalization. Of the 3731 patients in EVEREST
with hemoglobin data, 1277 (34%) were anemic at baseline (Figure 1). Of the patients with
baseline anemia and discharge hemoglobin data at day 7 available (n=1159), 73% remained
anemic (n=851) and 27% (n=308) were no longer anemic. Few patients who were
nonanemic at baseline were anemic at discharge or day 7 (n=128; 6%). There were 109 in-
hospital deaths. Of the 278 patients with baseline anemia status who had missing discharge
anemia status, 98 (35%) died in the hospital. Figure 2 presents the median hemoglobin
values during the follow-up period in those with and without discharge anemia.

Independent predictors of baseline anemia included age, blood urea nitrogen, baseline JVD
=10 cm, and natriuretic peptide level (Table I in the Data Supplement). Additional predictors
of baseline anemia were previous myocardial infarction or coronary artery bypass grafting
and clopidogrel use. Analyzing the association between natriuretic peptide level and the
odds of baseline anemia demonstrated that each 1 log-unit increase in N-terminal pro-BNP
or BNP was associated with an odds ratio for baseline anemia of 1.50 (95% CI, 1.40-1.60;
P<0.001; Table Il in the Data Supplement).
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Patient characteristics based on anemia status are shown in Table 1. Compared with
nonanemic patients (at admission and discharge), anemic patients were older, with more
comorbidities, previous revascularization, previous HF hospitalization, lower blood
pressure, more JVD, and higher blood urea nitrogen, creatinine, and N-terminal pro-BNP
levels. Anemic patients were less likely to receive angiotensin-converting enzyme inhibitors/
angiotensin receptor blockers or mineralocorticoid receptor antagonists. Similar between-
group differences in those with versus without baseline/discharge anemia were seen when
comparing those with persistent anemia versus resolved anemia. Notably, the resolved
anemia group (n=308) had the largest percentage of patients with baseline JVD =10 cm.
Compared with other patient groups, the resolved anemia group experienced the most
weight loss during hospitalization (median, 3.6 kg) and had the largest reduction in BNP (all
P values for comparisons <0.05; Table Il in the Data Supplement).

Patients who developed anemia (n=128) had significantly higher baseline BNP values
compared with patients who did not have anemia during hospitalization (P<0.0001; Table 11
in the Data Supplement). Despite high baseline BNP values, only 25% of these patients had
baseline JVD =10 cm. In patients who developed anemia, the weight reduction from
baseline to discharge was significantly less than all other groups (all P values <0.0001).
Compared with those with resolved anemia, patients who developed anemia had more
modest reductions in BNP from baseline to discharge (median change in log [BNP] of -0.2
versus —0.4; P<0.0001].

The event rates based on anemia status are presented in Table 2. Compared with those
without baseline anemia, patients with baseline anemia had higher event rates for mortality
(33.8% versus 22.1%; P<0.001) and CVM plus HF hospitalization (50.8% versus 35.5%;
P<0.001). The CVM rate was higher in the group with baseline anemia because of a higher
rate of death from HF. Similar event rates were seen when comparing patients with
persistent versus resolved anemia and discharge anemia versus no anemia.

Figure 3 presents the Kaplan—Meier curves for the primary end points based on anemia
status. On bivariable analysis, discharge but not baseline anemia was associated with
increased ACM and CVM/HF hospitalization (Table 3). After multivariable risk adjustment,
discharge anemia, but not baseline anemia, was independently associated with increased
ACM (HR, 1.30; 95% ClI, 1.05-1.60; P=0.015; and HR, 0.94; 95% ClI, 0.76-1.15; P=0.53,
respectively) and CVM/HF hospitalization early postdischarge (<100 days; HR, 1.73; 95%
Cl, 1.37-2.18; P<0.001; and HR, 0.92; 95% Cl, 0.73-1.16; P=0.47, respectively). Neither
baseline nor discharge anemia was associated with long-term CVM/HF hospitalization
(>100 days) on adjusted analysis (both P>0.1). Given the differential association between
anemia and the composite end point <100 versus >100 days, we assessed the baseline
characteristics of patients surviving through 100 days stratified by their discharge anemia
status. The EVEREST population that was alive at 100 days demonstrated similar between-
group differences to the baseline cohort when comparing patients with and without anemia
(data not shown). When analyzing the association between baseline hemoglobin as a
continuous variable and adjusted outcomes, there was a trend toward reduced ACM with
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increasing hemoglobin (HR, 0.97; 95% CI, 0.93-1.00 for 1 g/dL increase in hemoglobin;
P=0.053; Table 1V in the Data Supplement). Increasing hemoglobin was associated with
reduced CVM/HF hospitalization during the early period after hospitalization (<100 days;
HR, 0.92; 95% Cl, 0.89-0.96; P<0.001) but not >100 days (P=0.52).
Discussion

Approximately one third of patients in this large trial of patients hospitalized for HF had
baseline anemia, which persisted through day 7/discharge in 73% of patients and resolved in
27%. Compared with those without anemia, anemic patients differed significantly with
regard to baseline clinical and laboratory characteristics. Notably, anemic patients had
higher natriuretic peptide levels and were more likely to have evidence of significant
congestion. Anemic patients exhibited an increased comorbidity burden and were less likely
to receive guideline-recommended HF therapies. Discharge anemia, but not baseline anemia,
was independently associated with a 30% increased risk of mortality and a 73% increased
risk of early postdischarge CVM/HF hospitalization.

These findings confirm and extend previous research by demonstrating the distinct
characteristics of anemic patients with HF at admission and discharge and by documenting
the prognostic significance of discharge, but not baseline anemia status. Furthermore, these
data add support for the hemodilution hypothesis as a cause of anemia in a subset of patients
with acute HF. They also highlight the importance of other nondilutional causes of anemia,
because anemia persisted through hospitalization in 73% of patients, and a subgroup of
patients developed anemia during hospitalization.

The main finding of our analysis was the significant increased risk of mortality in patients
with anemia at discharge from HF hospitalization. Although previous studies have suggested
increased risk associated with anemia in patients with HF,1:3 many of these studies were
conducted in the chronic HF population before contemporary HF therapies. The current
analysis highlights the independent prognostic value of discharge anemia status after acute
HF hospitalization. Potential explanations for worse outcomes in anemic patients with HF
include adverse left ventricular remodeling effects,?! increased neurohormonal and
proinflammatory cytokine levels,22 and the association with poor nutritional status and
cardiac cachexia.23 Previous studies have also characterized the role of cardiorenal
syndrome in association with adverse events in patients with HF and anemia.24

Previous work has suggested that non—iron-deficient anemia in patients with HF may be
categorized into 2 major types: true reduction in red blood cell content, or dilutional anemia
with relatively preserved red blood cell content but excess intravascular volume.2® Our
finding that 27% of patients had a resolution in anemia during hospitalization supports the
hemodilution hypothesis in a subgroup of patients. Hemoconcentration during
hospitalization, as characterized by increases in hemoglobin or hematocrit, aloumin, and
total protein, represents a marker of decongestion. Patients who undergo hemoconcentration
experience greater weight loss during treatment and have improved postdischarge
outcomes.10:11 Our results support these previous data. Consistent with previous studies, the
resolved anemia group (ie, patients who hemoconcentrate) had significant congestion at
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baseline and experienced the largest reductions in weight and BNP with therapy. The
patients who had resolution of anemia also had similar postdischarge outcomes to those
without anemia. Moreover, it is notable that patients with persistent anemia were more likely
to have a history of renal insufficiency and higher baseline creatinine and blood urea
nitrogen. Thus, these patients may have had a reduced response or tolerability to aggressive
diuresis, which translated into less hemoconcentration.

In addition to the hemodilution hypothesis, our data suggest the presence of additional
mechanisms for anemia in patients with HF. Despite inpatient therapy targeting
decongestion in EVEREST, anemia persisted through hospitalization in 73% of patients.
The majority of patients with anemia at baseline remained anemic at discharge. Previous
data support a high prevalence of iron-deficient anemia in patients with HF.26 Another
potential cause of anemia in this population may relate to underlying chronic kidney disease
and reduced renal erythropoietin production. Anemic patients in our analysis consistently
had worse baseline renal function compared with those without anemia. Volume overload
with passive renal venous congestion is an established mechanism for renal dysfunction in
patients with HF.27 Whether this renal dysfunction was related to increased baseline
congestion in anemic patients is unclear. The increased prevalence of diabetes mellitus
among anemic patients is another possible contributor. In sum, low hemoglobin values
should not be routinely attributed to hemodilution in the broad HF population; thorough
investigation for alternative causes of anemia should be performed.

We provide data characterizing the small group of patients that developed anemia during
hospitalization. Although the specific reason for the development of anemia in these patients
is unclear, the clinical characteristics of this population may inform future study. Patients
who developed anemia during hospitalization tended to have high BNP values, yet baseline
elevated JVD =10 cm was relatively uncommon. These findings may represent a mismatch
between left- and right-sided filling pressures.28 High left-sided filling pressures may be
responsible for BNP elevations out of proportion to JVD. A mismatch between ventricular
filling pressures where patients have low right-sided pressures despite elevated wedge
pressures may lead clinicians to limit diuresis, thereby minimizing weight loss during
hospitalization. We found that patients who developed anemia had the least weight loss
during hospitalization. Alternatively, it is possible that physicians may have underestimated
the JVD in these patients, which led to less intense decongestive strategies. In sum, we
identified a small group of patients with acute HF that developed anemia during
hospitalization and seemed to have a distinct phenotype from other patients. Future study is
necessary to better characterize the clinical characteristics and outcomes of these patients.
An improved understanding of this population may provide insight into the pathophysiologic
mechanisms of anemia in patients with HF in addition to the mechanisms of hemodilution,
iron deficiency, and chronic disease.

Our observation of increased morbidity in the early period after discharge has important
clinical implications. Hospitalizations for HF have continued to increase over time, and
costs related to hospitalization account for ~~75% of the total cost of HF care.2® If anemia in
fact represents a mediator of risk and not merely a marker of disease severity, there is the
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potential for a reduction in the burden of HF care through anemia treatment in appropriately
selected patients.

At present, it is unclear whether anemia is truly a prognostic marker or a mediator of risk. It
has been postulated that anemia is a marker of disease severity for HF, or that other factors
associated with anemia are responsible for the increased events.1® Multiple randomized
trials, including the recent RED-HF trial, 16 investigating the treatment of anemia in patients
with HF failed to demonstrate significant benefit on mortality or HF hospitalizations.14.1°
Future research is needed to better define the role of anemia as purely prognostic versus a
target for HF therapy. Taken together, 1 hypothesis based on RED-HF and our results is that
a subsequent study could be considered in patients after hospitalization for HF who remain
anemic after aggressive inpatient decongestive therapy. This population may be the HF
subgroup to derive the most robust benefit from iron therapy or recombinant erythropoietin
in terms of long-term symptoms, HF re-admissions, and potential mortality.

Our findings also identify targets to improve care in patients with HF with anemia. Anemic
patients were undertreated with evidence-based chronic HF therapies. Specifically, we
demonstrated significant room for improvement in the use of angiotensin-converting
enzyme inhibitors and mineralocorticoid receptor antagonists. The between-group
differences in HF medication use may be even more marked in routine clinical practice.
Although these differences may have been due, in part, to increased kidney disease and
lower blood pressure in those with anemia, recent analyses have suggested that those with
decreased renal function may experience the greatest benefit from such therapies.3°

In EVEREST, anemic patients hospitalized with HF had a modest in-hospital increase in
hemoglobin level, which continued to increase during the follow-up period before reaching a
plateau at 32 weeks. Interestingly, these longitudinal data also demonstrated that at 16 weeks
(ie, 112 days), the median hemoglobin in the cohort with discharge anemia reached ~12
g/dL. These findings of an improvement in hemoglobin at ~~100 days may explain, in part,
the observation that the prognostic utility of discharge anemia status was no longer
significant for cardiovascular mortality or HF hospitalization after 100 days. Alternatively,
these data may demonstrate the overall modest prognostic utility of anemia status during
HHF given the multitude of factors that influence the biomarker. Targeting anemia in the
broad population with HHF may not be a viable strategy until there is an improved
understanding of how anemia directly affects outcomes.

This was a retrospective analysis from a clinical trial. Outside the context of a prospective,
randomized, controlled trial, definitive cause-and-effect relationships are difficult to
determine. Not all patients in the EVEREST data set had documentation of anemia status at
baseline and discharge. The study population had strict inclusion and exclusion criteria, such
that these findings may not apply to those with different baseline characteristics.
Specifically, patients with significant anemia at the time of enrollment (hemoglobin <9
g/dL) and severe renal disease (serum creatinine >3.5 mg/dL) were excluded from the
EVEREST trial. Thus, these data apply only to patients with modest reductions in
hemoglobin and without severe chronic kidney disease. Despite covariate adjustment, other
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measured and unmeasured factors may have influenced these findings. Furthermore,
adjustment covariates such as renal insufficiency were based on investigator documentation.
Thus, future prospective studies are necessary to externally validate these associations.

Conclusions

In patients hospitalized for worsening HF with reduced ejection fraction, anemia is prevalent
and associated with older age, chronic kidney disease, higher natriuretic peptide levels, and
worse outcomes. Our characterization of the clinical profiles and outcomes of patients
hospitalized for worsening HF with different classifications of anemia, including persistent
and developed anemia, provide a framework for future studies exploring the underlying
pathophysiology and outcomes in the high-risk acute HF population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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CLINICAL PERSPECTIVE

Anemia has been associated with worse outcomes in patients with chronic heart failure
(HF). We aimed to characterize the clinical profile and outcomes of hospitalized HF
patients with anemia at admission or discharge. We found that 34% of hospitalized HF
patients were anemic at baseline, which persisted through discharge in 73% and resolved
in 27%; 6% of patients without baseline anemia developed anemia during hospitalization.
Patients with anemia were older, with lower blood pressure, and higher creatinine and
natriuretic peptide levels. Anemic patients were less likely to receive guideline-
recommended HF therapies. Discharge anemia, but not baseline anemia, was
independently associated with a 30% increased risk of mortality and a 73% increased risk
of early postdischarge cardiovascular mortality or HF hospitalization. These findings
confirm and extend previous research by demonstrating the distinct characteristics of
anemic HF patients at admission and discharge and by documenting the prognostic
significance of discharge, but not baseline anemia status. These data add support for the
hemodilution hypothesis as a cause of anemia in a subset of patients with acute HF. They
also highlight the importance of other nondilutional causes of anemia, because anemia
persisted through hospitalization in 73% of patients, and a subgroup of patients
developed anemia during hospitalization. Our characterization of the clinical profiles and
outcomes of patients hospitalized for worsening HF with different classifications of
anemia, including persistent and developed anemia, provides a framework for future
studies.
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Figure 1.

Analytic cohort. EVEREST indicates Efficacy of Vasopressin Antagonist in Heart Failure
Outcome Study with Tolvaptan; and Hgb, hemoglobin.
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Figure2.
Hemoglobin values during the follow-up period in those with and without discharge anemia.
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Kaplan—Meier survival curves for (A) all-cause mortality and (B) cardiovascular mortality
or heart failute (HF) hospitalization in patients with HF based on whether anemia was (1)

absent, (2) developed during hospitalization, (3) present at baseline but resolved by

discharge or d 7, or (4) persisted from admission through discharge or d 7. Log-rank P value

<0.001 for both figures.
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Table 3
Effects of Baseline and Discharge Anemia on Outcomes for Patients With HF With Systolic Dysfunction

Independent Bivariable” Adjusted for EVEREST Covariates! Plus Discharge Anemia Status

Outcomes HR (95% CI) P Value HR (95% ClI) P Value

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

All-cause mortality
Baseline anemia
Discharge anemia
CV mortality or HF hospitalization
Baseline anemia
<100d
>100 d
Discharge anemia
<100d
>100 d

1.13 (0.93-1.38)
1.65 (1.35-2.02)

1.09 (0.87-1.36)

1.13 (0.91-1.41)

2.15 (1.72-2.69)
1.42 (1.13-1.78)

0.21
<0.001

0.45

0.28

<0.001
0.003

0.94 (0.76-1.15)
1.30 (L.05-1.60)

0.92 (0.73-1.16)

0.95 (0.76-1.19)

1.73 (1.37-2.18)
1.22 (0.96-1.54)

0.53
0.015

0.47

0.65

<0.001
0.11

Cl indicates confidence interval; CV, cardiovascular; EVEREST, Efficacy of Vasopressin Antagonist in Heart Failure Outcome Study with
Tolvaptan; HF, heart failure; and HR, hazard ratio.

*
Both baseline and discharge anemia status were simultaneously analyzed in this model to assess their predictive value independent of the other

measurement. Patient who died in-hospital were excluded from this analysis.

TAdjusted for variables noted in the Methods section.
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