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Unitat d’Insuﬁciència Cardı´aca, Hospital Universitari Germans Trias i Pujol, Badalona, Barcelona, Spain
Departament de Medicina, Universitat Autònoma de Barcelona, Barcelona, Spain
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ABSTRACT

Introduction and objectives: The inﬂuence of hemoglobin kinetics on outcomes in heart failure has been
incompletely established.
Methods: Hemoglobin was determined at the ﬁrst visit and at 6 months. Anemia was deﬁned according
to World Health Organization criteria (hemoglobin < 13 g/dL for men and hemoglobin < 12 g/dL for
women). Patients were classiﬁed relative to their hemoglobin values as nonanemic (both measurements
normal), transiently anemic (anemic at the ﬁrst visit but not at 6 months), newly anemic (nonanemic
initially but anemic at 6 months), or permanently anemic (anemic in both measurements).
Results: A total of 1173 consecutive patients (71.9% men, mean age 66.8  12.2 years) were included in
the study. In all, 476 patients (40.6%) were considered nonanemic, 170 (14.5%) had transient anemia, 147
(12.5%) developed new-onset anemia, and 380 (32.4%) were persistently anemic. During a follow-up of
3.7  2.8 years after the 6-month visit, 494 patients died. On comprehensive multivariable analyses, anemia
(P < .001) and the type of anemia (P < .001) remained as independent predictors of all-cause mortality.
Compared with patients without anemia, patients with persistent anemia (hazard ratio [HR] = 1.62; 95%
conﬁdence interval [95%CI], 1.30-2.03; P < .001) and new-onset anemia (HR = 1.39; 95%CI, 1.04-1.87, P = .03)
had higher mortality, and even transient anemia showed a similar trend, although without reaching
statistical signiﬁcance (HR = 1.31; 95%CI, 0.97-1.77, P = .075).
Conclusions: Anemia, especially persistent and of new-onset, and to a lesser degree, transient anemia, is
deleterious in heart failure.
ß 2016 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L.U. All rights reserved.

Cinética de la hemoglobina y pronóstico a largo plazo en insuficiencia cardiaca
RESUMEN

Palabras clave:
Insuﬁciencia cardiaca
Anemia
Hemoglobina
Pronóstico

Introducción y objetivos: La inﬂuencia de la cinética de la hemoglobina en la insuﬁciencia cardiaca no se
ha establecido por completo.
Métodos: Se determinó la hemoglobina en la primera visita y a los 6 meses. La anemia se deﬁnió según
los criterios de la Organización Mundial de la Salud (hemoglobina < 13 g/dl los varones y < 12 g/dl las
mujeres). Según los valores de hemoglobina, se estableció una clasiﬁcación de los pacientes como sin
anemia (ambas determinaciones normales), con anemia transitoria (anemia en la primera visita, pero no
a los 6 meses), con anemia de nueva aparición (inicialmente sin anemia, pero con anemia a los 6 meses) o
con anemia permanente (anemia en ambas determinaciones).
Resultados: Se incluyó en el estudio a 1.173 pacientes consecutivos (el 71,9% varones; media de edad,
66,8  12,2 años). Se consideró sin anemia a 476 pacientes (40,6%), con anemia transitoria a 170 (14,5%), con
anemia de nueva aparición a 147 (12,5%) y con anemia persistente a 380 (32,4%). Durante un seguimiento de
3,7  2,8 años después de la visita realizada a los 6 meses, fallecieron 494 pacientes. En los análisis
multivariables generales, la anemia (p < 0,001) y el tipo de anemia (p < 0,001) continuaron siendo factores
independientes predictivos de mortalidad por cualquier causa. En comparación con los pacientes sin anemia,
aquellos con anemia persistente (hazard ratio [HR] = 1,62; intervalo de conﬁanza del 95% [IC95%], 1,30-2,03;
p < 0,001) o con anemia de nueva aparición (HR = 1,39; IC95%, 1,04-1,87; p = 0,03) presentaron más
mortalidad, e incluso los pacientes con anemia transitoria mostraron una tendencia similar, aunque sin
alcanzar signiﬁcación estadı́stica (HR = 1,31; IC95%, 0,97-1,77; p = 0,075).

SEE RELATED ARTICLE:
http://dx.doi.org/10.1016/j.rec.2016.04.046, Rev Esp Cardiol. 2016;69:820–6.
* Corresponding author: Unitat d’Insuﬁciència Cardı́aca, Hospital Universitari Germans Trias i Pujol, Carretera del Canyet s/n, 08916 Badalona, Barcelona, Spain.
E-mail address: abayesgenis@gmail.com (A. Bayes-Genis).
http://dx.doi.org/10.1016/j.rec.2016.02.028
1885-5857/ß 2016 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L.U. All rights reserved.
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Conclusiones: La anemia —en especial la persistente y la de nueva aparición y, en menor medida, la
anemia transitoria— tiene efectos nocivos en la insuﬁciencia cardiaca.
ß 2016 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L.U. Todos los derechos reservados.

Abbreviations
HF: heart failure
LVEF: left ventricular ejection fraction
NYHA: New York Heart Association
WHO: World Health Organization

INTRODUCTION
Despite outstanding therapeutic advances over the past
2 decades, heart failure (HF) is ﬁrst among cardiovascular diseases
in terms of mortality and the presence of coexisting comorbidities.
Anemia is a frequent comorbidity among HF patients and ranges
from 5% to 55% in this patient group, depending on the cutpoint
used to deﬁne anemic status,1,2 and is associated with poor
outcomes.3–5 In a systematic review of the literature, Groenveld
et al6 showed that the presence of anemia carries a 2-fold higher
risk of all-cause mortality with a linear relationship between lower
values of hemoglobin and mortality. Moreover, patients with
anemia have worse exercise tolerance and greater functional
impairment,7,8 an effect that seems to be similar in both patients
with preserved ejection fraction and reduced ejection fraction.9
The etiology of anemia in HF is multifactorial, and many
contributing factors have been proposed,10–12 including reduced
intestinal absorption, increased inﬂammatory cytokines, hemodilution, renal impairment, decreased erythropoietin production,
and loss of transferrin via proteinuria. Treatment of anemia with
iron supplementation or erythropoietin has failed to improve
mortality in randomized controlled trials,13–15 yet beneﬁts have
been reported in functional class and reduction in hospitalization
for worsening HF.16,17 Indeed, little is known about hemoglobin
kinetics in HF, and, at present, whether changes in anemic status
inﬂuence outcomes during long-term follow-up is incompletely
understood.2,18,19 Accordingly, the objective of our study was to
examine whether changes in anemic status over 6 months affect
long-term survival in a cohort of HF outpatients followed-up in a
structured HF clinic.

METHODS
Study Population
All consecutive ambulatory patients referred to a structured HF
clinic of a university hospital from 1 August 2001 to 31 December
2012, regardless of etiology, were included in an outpatient setting.
The criteria for clinical practice referral to the HF unit have been
reported elsewhere.20,21 Brieﬂy, the criteria were HF with at least
1 hospitalization and/or reduced left ventricular ejection fraction
(LVEF) < 40%. Most patients were referred from cardiology and
internal medicine departments, and a few were from the
emergency room/short-stay unit or other hospital departments.
Less than 10% of patients were admitted to the HF unit for
asymptomatic reduced LVEF after acute myocardial infarction.
Two patients were excluded due to valvular surgical repair
between baseline and 6 months.

All patients were seen regularly during follow-up visits at the
HF clinic according to their clinical needs. Follow-up visits
included a minimum of 1 visit from a nurse every 3 months and
1 visit from a physician (cardiologist, internist, or family physician)
every 6 months, as well as optional visits from specialists in
geriatrics, psychiatry, and rehabilitation.20,21 During the baseline
visit, patients provided written consent for analytical samples and
the use of their clinical data for research purposes.
The study was performed in compliance with the law protecting
personal data in accordance with the international guidelines on
clinical investigation of the World Medical Association’s Declaration of Helsinki.
Death Assessment
The main outcome was death from all causes. The number and
causes of death during follow-up were obtained from clinical
records at the HF unit, other hospital departments, other hospital
records, or by contacting the patient’s relatives. Data were veriﬁed
using the databases of the Catalan and Spanish health systems. Five
patients were lost during follow-up and were adequately censored
in the survival analysis.
Anemia Definition
Hemoglobin was determined at ﬁrst visit and at 6 months.
Anemia was deﬁned according to World Health Organization
(WHO) criteria (hemoglobin < 13 g/dL for men and < 12 g/dL for
women). Patients were classiﬁed relative to their hemoglobin
values as nonanemic (both measurements normal), transiently
anemic (anemic at the ﬁrst visit but not at 6 months), newly
anemic (nonanemic initially but anemic at 6 months), or
persistently anemic (anemic in both measurements). Resolution
of anemia was deﬁned as normalization of hemoglobin levels
( 13 g/dL for men and  12 g/dL for women).
Statistical Analysis
Categorical variables are expressed as frequencies and percentages. Continuous variables are expressed as mean  standard
deviation or as median [interquartile range] for cases with skewed
distribution. Normal distribution was assessed with normal Q-Q
plots. Statistical differences between groups were assessed using the
chi-square test for categorical variables, Student t test for continuous
variables with normal distribution, or the Mann-Whitney U test for
nonnormal distributions. Univariate Cox proportional hazards
regression analysis was performed using all-cause mortality as
the dependent variable and the anemia prespeciﬁed subgroup as the
independent variable. Proportional assumptions needed to use Cox
proportional hazard regression models were tested for all variables.
To fulﬁl the assumption of linearity, the logarithmic function of the
covariable HF duration was used. A multivariable Cox proportional
hazards model was also created with the same dependent and
independent variables and different covariables were included in the
model due to their signiﬁcance in the univariate analysis or because
they were considered clinically signiﬁcant: age, sex, New York Heart
Association (NYHA) functional class, duration of HF, etiology of HF,
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LVEF, diabetes mellitus, hypertension, atrial ﬁbrillation, renal failure,
chronic obstructive pulmonary disease, peripheral vasculopathy,
heart rate, systolic blood pressure, and treatments (backward
stepwise). Statistical analyses were performed using SPSS 15 (SPSS
Inc.; Chicago, Ilinois, United States). A 2-sided P < .05 was considered
statistically signiﬁcant.

40.6%
32.4%

RESULTS
From August 2001 to December 2012, this study included
1173 consecutive patients. Table 1 provides the demographic,
clinical, and biochemical data at enrollment, as well as treatment
during follow-up. Mean age was 66.8  12.2 years, and patients
were predominantly male (71.9%). The main etiology of HF was
ischemic heart disease (54.1%), and most patients were in NYHA
functional classes II (64.5%) and III (29.8%) at inclusion. Most patients
had depressed systolic function (mean LVEF 33.3%  13.1%) while
LVEF  45% was present in 15.6% of the patients. Most of our patients
were treated with angiotensin-converting enzyme inhibitors/angiotensin receptor blockers, beta-blockers, and loop diuretics at baseline,
and this ﬁgure increased during follow-up (Table 1). Mean
hemoglobin level at the ﬁrst visit was 13.1  1.9 g/dL for men and
12.1  1.6 g/dL for women.
Prevalence and Anemia Categories
At baseline, anemia was present in 550 patients (46.9%). One
quarter of anemic patients (14.5% of total patients) had normalized
hemoglobin levels at 6 months (transient anemia), and a similar
proportion of patients had developed new anemia (12.5% of the
cohort) at 6 months, while 32.4% of patients were persistently
anemic (Figure 1). Patients with any kind of anemia (n = 697,
59.4%) were older (P < .001), had a lower glomerular ﬁltration rate
(Chronic Kidney Disease Epidemiology Collaboration formula) (P <
.001), were in a worse functional class (P < .001), and had a lower
duration of HF (Table 1). No signiﬁcant differences were found
between groups regarding the etiology of HF or associated
comorbidities. On the other hand, the use of an angiotensinconverting enzyme inhibitor (P < .001) and beta-blockers (P = .03)
was lower among patients with anemia during follow-up (Table 1).
Table 2 shows the differences in demographic and clinical
characteristics among anemic patients based on the prespeciﬁed
categories of anemia. Remarkably, patients with persistent anemia
were older and had a worse functional class, better LVEF, and lower
estimated glomerular ﬁltration rate.
Patients with new-onset anemia differed from those with
transient anemia only in that they were older and received more
furosemide, mineralcorticoid receptor antagonists, and digoxin,
the latter 3 probably reﬂecting worse clinical status despite similar
NYHA functional class.
Anemia Category and Survival
A total of 494 (42.1%) patients died during a mean follow-up of
3.7  2.8 years after the 6-month visit. Causes of death were
worsening HF in 147 patients (29.8%), sudden death in 58 patients
(11.7%), acute myocardial infarction in 36 patients (7.3%), stroke in
16 (3.2%), cardiovascular procedure in 8 (1.6%), other cardiovascular
causes in 28 patients (5.7%), noncardiovascular causes in 168 patients
(34.0%), and unknown cause in 33 patients (6.7%). Mortality was
signiﬁcantly higher in the presence of anemia (any type) (hazard ratio
[HR] = 2.08; 95% conﬁdence interval [95%CI], 1.71-2.53; P < .001). In a
sensitivity analysis, the presence of anemia at baseline based on the
WHO criteria showed an independent association with mortality in

Nonanemic

14.5%

12.5%

Transient

New-onset

Persistent

Figure 1. Prevalence of anemia categories. Anemia was present in 59% of
patients and was persistent in most of them.

the comprehensive multivariable analysis: HR = 1.39; 95%CI, 1.151.67; P = .001.
When anemia strata were taken into account, the worst
prognosis was for persistent anemia (HR = 2.59; 95%CI, 2.093.20; P < .001), followed by new-onset anemia (HR = 1.75; 95%CI,
1.31-2.34; P < .001) and transient anemia (HR = 1.42; 95%CI, 1.061.91; P = .02) (Figure 2). On comprehensive multivariable Cox
regression analysis, including as covariates age, sex, NYHA
functional class, HF duration, HF etiology, LVEF, diabetes mellitus,
hypertension, atrial ﬁbrillation, renal failure, chronic obstructive
pulmonary disease, peripheral vasculopathy, heart rate, blood
systolic pressure and treatments during follow-up, the type of
anemia was an independent predictor of all-cause mortality
(P < .001) (Table 3).

Anemia Treatment
Anemia was studied in two thirds of the patients. Fifty percent
of the patients with baseline anemia had an iron deﬁciency
component (deﬁned as ferritin < 100 mg/dL or < 300 mg/dL with
transferrin saturation index < 20%) while the rest had chronic
disease or renal failure-associated anemia. Only 199 (17%) patients
of the total cohort (one third of anemic patients) received any
treatment to resolve the anemia or to restore hemoglobin levels
during the ﬁrst 6 months between the 2 hemoglobin samples, and
iron supplementation was the most common treatment (82% of the
treated patients). Erythropoietin was used in 6.5%, and transfusion
was needed in 4.5% of anemic patients. Of interest, iron
supplementation and the use of erythropoietin were not independently related to survival, but blood transfusion doubled the risk of
death in the multivariable analysis (Table 3).

DISCUSSION
Treatment of HF has shown a remarkable spectrum of
improvement, tackling the myocardium, electrical system, and
neurohormonal activation, with eventually limited room for
further optimization if attention is restricted to the heart only.
Thus, we must now look into the comorbidities that also affect
prognosis for HF patients. These patients have a high prevalence of
anemia,2 with variable numbers according to the cutpoint used to
deﬁne anemia and the setting where anemia is studied (chronic or
acutely decompensated HF).3,22 In our cohort of 1173 consecutive
real-life ambulatory patients, we found an anemia prevalence of
47%, using the WHO deﬁnition of anemia.
In the last 2 decades, the relationship between anemia and HF
prognosis has been amply studied, yet hemoglobin kinetics and
outcomes during follow-up have remained unexplored. In this
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Table 1
Demographic and Clinical Characteristics
Total, n = 1173

Anemia, n = 697

No anemia, n= 476

P

Age, y

66.8  12.2

69.1  11.3

63.5  12.8

< .001

Male sex

843 (71.9)

495 (71.0)

348 (73.1)

.43

Baseline Hb, g/dL

12.8  1.9

11.8  1.5

14.4  1.3

< .001

6 month Hb, g/dL

12.8  1.7

11.9  1.4

14.1  1.1

< .001

HF duration, months

9 [2-48]

7 [1-40]

12 [2-55]

.02

LVEF, %

33.3  13.1

34.0  12.9

32.2  13.4

.24

LVEF  45%

185 (15.7)

115 (16.5)

69 (14.5)

.32

SBP, mmHg

127.7  44.3

126.5  22.7

129.4  63.8

.28

Heart rate, bpm

72.2  14.7

73.2  13.9

70.7  15.6

.005

eGFR, mL/min/1.73 m2

58.7  24.4

53.8  24.2

65.9  22.8

< .001

Ischemic

635 (54.1)

421 (60.4)

214 (45.0)

Etiology

< .001

Idiopathic DCM

138 (11.8)

60 (8.6)

78 (16.4)

Hypertensive

102 (8.7)

56 (8.0)

46 (9.7)

Valvular

110 (9.4)

69 (9.9)

41 (8.6)

Other

188 (16.0)

91 (13.0)

97 (20.3)

I

56 (4.8)

17 (2.4)

39 (8.2)

II

756 (64.5)

435 (62.4)

321 (67.4)

III

350 (29.8)

235 (33.7)

115 (24.2)

IV

11 (0.9)

10 (1.4)

1 (0.2)

Hypertension

737 (62.8)

456 (65.4)

281 (59)

.27

Diabetes

476 (40.6)

297 (42.6)

179 (37.6)

.09

Peripheral vascular disease

196 (16.7)

115 (16.5)

81 (17.0)

.82

COPD

211 (18.0)

131 (18.8)

80 (16.8)

.38

AF

233 (19.9)

139 (19.9)

94 (19.7)

.94

ACE inhibitor/ARB

880 (75.0)

501 (71.9)

379 (79.5)

.003

Beta-blockers

813 (69.3)

465 (66.7)

348 (73.1)

.02

Loop diuretics

903 (77.0)

566 (81.2)

337 (70.8)

< .001

NYHA functional class

< .001

Comorbidities

Treatments at baseline

MRA

332 (28.3)

188 (27.0)

144 (30.3)

.25

Digoxin

264 (22.5)

155 (22.2)

109 (22.9)

.73

OAC

382 (32.6)

225 (32.3)

157 (33.0)

.75

Antiplatelets

581 (49.5)

355 (50.9)

226 (47.5)

.24

ACE inhibitor/ARB

1038 (88.5)

597 (85.7)

441 (92.6)

< .001

Beta-blockers

1039 (88.6)

606 (86.9)

433 (91.0)

.03

Loop diuretics

1066 (90.9)

643 (92.3)

423 (88.9)

< .05

Treatments during follow-up

MRA

668 (56.9)

389 (55.8)

279 (58.6)

.34

Digoxin

438 (37.3)

257 (36.9)

181 (38.0)

.69

OAC

527 (44.9)

307 (44.0)

220 (46.2)

.46

Antiplatelets

736 (62.7)

461 (66.1)

275 (57.8)

.004

ACE, angiotensin-converting enzyme; AF, atrial ﬁbrillation/ﬂutter; ARB, angiotensin receptor blockers; COPD, chronic obstructive pulmonary disease; DCM, dilated
cardiomyopathy; eGFR, estimated glomerular ﬁltration rate; Hb, hemoglobin; HF, heart failure; LVEF, left ventricular ejection fraction; MRA, mineralcorticoid receptor
antagonist; NYHA, New York Heart Association; OAC, oral anticoagulants; SBP, systolic blood pressure.
Data are expressed as no. (%), mean  standard deviation or median [interquartile range].

work, the sole presence of anemia was associated with higher
mortality, but hemoglobin kinetics and thus the type of anemia
were also relevant for outcomes. The anemia strata as deﬁned by
hemoglobin measurements 6 months apart remained statistically
signiﬁcant with prognosis, even accounting for known confounders and medical therapy in the multivariable analysis. A

single-center retrospective study also evaluated the long-term
prognosis of consecutive patients with HF according to the
presence and dynamics of anemia.2 Anemia was found in only
17.2% of patients, although the criteria used for anemia deﬁnition
(hemoglobin < 12 g/dL for men and < 11 g/dL for women) were
stricter than ours (WHO criteria). Of interest, in that study
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Table 2
Differences Among Categories of Anemia
A. Transient, n = 170

B. New-onset, n = 147

C. Persistent, n = 380

P

P A vs C

P B vs C

Age, y

64.3  13.1

68.0  12.0

71.7  9.2

< .001

.01

.001

.002

Male sex

119 (70.0)

106 (72.1)

270 (71.1)

.95

.75

.80

HF duration, months

4 [2-30]

6 [1-36]

10 [2-48]

.5

.68

.52

LVEF, %

33.4  12.8

30.9  10.9

35.5  13.5

.002

.21

.22

.001

LVEF  45%

20 (11.8)

13 (8.8)

82 (21.6)

.001

.51

.006

.001

SBP, mmHg

125.3  1.3

124.5  21.3

127.9  10.9

.20

.95

.48

.32

Heart rate, bpm

73.4  15.5

72.8  13.7

73.2  13.3

.92

.94

.99

.07

eGFR, mL/min/1.73 m2

58.5  26.8

60.2  23.1

49.2  22.3

< .001

.83

< .001

< .001

.02

.07

.23

.003

Ischemic

111 (65.3)

75 (51.0)

235 (61.8)

< .001

.14

< .001

.05

Etiology

Idiopathic DCM

13 (7.6)

18 (12.2)

29 (7.6)

Hypertensive

8 (4.7)

11 (7.5)

37 (9.7)

Valvular

15 (8.8)

13 (8.8)

41 (10.8)

Other

23 (13.5)

30 (20.3)

38 (10.0)

I

8 (4.7)

3 (2.0)

6 (1.6)

NYHA functional class

P A vs B

.81
1.0

II

118 (69.4)

99 (67.3)

218 (57.4)

III

43 (25.3)

42 (28.6)

150 (39.5)

IV

1 (0.6)

3 (2.0)

6 (1.6)

Hypertension

112 (65.9)

97 (66.0)

247 (65.0)

.96

.98

.84

.83

Diabetes

76 (44.7)

53 (36.1)

168 (44.2)

.23

.12

.91

.09

Peripheral vascular disease

30 (17.6)

23 (15.6)

62 (16.3)

.92

.63

.69

.85

COPD

34 (20.0)

31 (21.1)

66 (17.4)

.49

.81

.46

.32

AF

34 (20.0)

36 (24.5)

69 (18.2)

.28

.34

.61

.10

ACE inhibitor/ARB

120 (70.6)

114 (77.6)

267 (70.3)

.21

.16

.94

.09

Beta-blockers

121 (71.2)

102 (69.4)

242 (63.7)

.18

.73

.09

.22

Loop diuretics

120 (70.6)

117 (79.6)

329 (86.6)

< .001

.07

< .001

< .05

MRA

34 (20.0)

58 (39.5)

96 (25.3)

< .001

< .001

.18

.001

Digoxin

33 (19.4)

40 (27.2)

82 (21.6)

.24

.10

.56

.17

OAC

51 (30.0)

46 (31.3)

128 (33.7)

.66

.80

.39

.60

Antiplatelets

91 (53.5)

69 (46.9)

195 (51.3)

.45

.27

.63

.37

ACE inhibitor/ARB

146 (85.9)

130 (88.4)

321 (84.5)

.49

.50

.67

.74

Beta-blockers

155 (91.2)

127 (86.4)

324 (85.3)

.16

.18

.06

.74

Loop diuretics

146 (85.9)

137 (93.2)

360 (94.7)

.001

.04

< .001

.49

MRA

85 (50.0)

96 (65.3)

208 (54.7)

.02

.006

.30

.03

Digoxin

52 (30.6)

63 (42.9)

142 (37.4)

.08

.02

.12

.25

OAC

68 (40.0)

65 (44.2)

174 (45.8)

.81

.45

.76

.75

Antiplatelets

115 (67.6)

945 (63.9)

252 (66.3)

.45

.49

.21

.61

Comorbidities

Treatments at baseline

Treatments during follow-up

ACE, angiotensin-converting enzyme; AF, atrial ﬁbrillation/ﬂutter; ARB, angiotensin blockers; COPD, chronic obstructive pulmonary disease; DCM, dilated cardiomyopathy;
eGFR, estimated glomerular ﬁltration rate; HF, heart failure; LVEF, left ventricular ejection fraction; MRA, mineral-corticoid receptor antagonist; NYHA, New York Heart
Association; OAC, oral anticoagulants; SBP, systolic blood pressure.
Data are expressed as no. (%), mean  standard deviation or median [interquartile range].

43% of the patients had experienced resolution of anemia at
6 months while 16% of nonanemic patients at baseline developed
anemia in the ﬁrst 6 months. When the 2 studies were compared,
beyond differences in anemia prevalence, in our study, fewer
patients had transient anemia, probably because of differences in
population clinical characteristics (older and with more comorbidities, especially renal insufﬁciency in our cohort). In contrast,
the proportion of patients who developed new-onset anemia in the
ﬁrst 6 months of follow-up in our cohort was quite similar to that

described by Tang et al.2 As expected, persistent anemia was
related to the highest mortality rates in both studies.
Tang et al2 also found that patients with transient anemia
showed similar outcomes to patients without anemia, whereas in
our study, transient anemia was associated with increased
mortality. No clear-cut explanation emerges for this divergence,
but it may well be that transient anemia, despite current
recommended treatment, acts as a mirror of more severe
underlying disease.
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Table 3
Multivariable Cox Regression Analysis for Risk of All-cause Death

1.0

HR (95%CI)

P

Age, y

1.05 (1.04-1.06)

< .001

Female sex

0.77 (0.63-0.94)

.01

NYHA functional class III/IV

1.43 (1.18-1.74)

< .001

HF durationa

1.11 (1.01-1.21)

.03

Ischemic etiology

1.44 (1.18-1.76)

< .001

ACE inhibitor or ARB treatment

0.57 (0.44- 0.73)

< .001

Beta-blocker treatment

0.43 (0.33-0.55)

< .001

COPD

1.15 (0.92-1.42)

.22

Peripheral vasculopathy

1.13 (0.90-1.42)

.31

Heart rate

1.01 (1.01-1.02)

< .001

Systolic blood pressureb

1.02 (1.01-1.04)

.01

Transfusion

2.17 (1.14-4.13)

0.9
0.8
0.7

Cumulative survival

825

0.6
0.5
0.4
0.3
0.2

Anemia category
0.1
0.0

0

1

2

3

4

5

6

7

8

9

10

11

Follow-up, years

.02
< .001

No anemia

1

Transient

1.31 (0.97-1.76)

New-onset

1.39 (1.04-1.87)

.03

Persistent

1.62 (1.31-2.03)

< .001

.075

ESA

0.99 (0.60-1.64)

.98

Diabetes

0.96 (0.80-1.16)

.70

Nonanemic

New anemia

Hypertension

1.07 (0.90-1.29)

.46

Transient anemia

Persistent anemia

LVEF

1.00 (0.99-1.00)

.39

Atrial ﬁbrillation

1.14 (0.90-1.44)

.30

Renal insufﬁciency

1.14 (0.92-1.42)

.23

Iron therapy

1.18 (0.93-1.51)

.17

Figure 2. Nonadjusted survival curves according to anemia strata. The worst
prognosis was observed for persistent anemia (HR = 2.06; 95%CI, 2.10-3.21; P <
.001), followed by new-onset anemia (HR = 1.76; 95%CI, 1.32-2.35; P < .001)
and transient anemia (HR = 1.42; 95%CI, 1.06-1.91; P = .02). 95%CI, 95%
conﬁdence interval; HR, hazard ratio.

Although anemia is widely studied, its origin in HF is not
completely understood,11,23–25 and most HF patients with anemia
are not completely characterized. Anemia is considered to develop
because of a complex interaction between iron deﬁciency, kidney
disease, cytokine production, and blood loss, which may interact
with absorption and lead to a nutrient insufﬁciency.10 In this study,
the most common cause of anemia was iron deﬁciency. Moreover,
the question of whether treating anemia may improve outcomes
for these patients remains controversial, and several trials have
failed to show improvement in mortality rates in different HF
populations, although some showed clinical beneﬁts in selected
populations.15,26,27 Recently, treating iron deﬁciency with intravenous iron was reported to have a clinical beneﬁt, although the
effect on survival has not been evaluated.28 In our study (started
before the current ‘‘intravenous iron treatment era’’), less than a
ﬁfth of anemic patients received speciﬁc treatment to restore
hemoglobin levels. Remarkably, most of the patients whose
anemia resolved received only conventional HF treatment. On
the other hand, patients receiving blood transfusion showed worse
outcomes, whereas no increased risk of death was detected as
associated with the other anemia treatments.

95%CI, 95% conﬁdence interval; ACE, angiotensin-converting enzyme; ARB,
angiotensin receptor blockers; COPD, chronic obstructive pulmonary disease;
ESA, erythropoiesis-stimulating agents; HF, heart failure; HR, hazard ratio; HF,
heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart
Association.
a
The variable has been log-transformed for its utilization and 1 standard
deviation used for HR calculation.
b
Per every 10 mmHg.

As in all published studies based on 2 clinical or analytical
determinations, our analyses were performed in ‘‘completers,’’ that
is, patients with both baseline and 6-month hemoglobin data
available for analysis. Therefore, those patients that died before the
6 month visit were not included in the study, which could have
introduced an unavoidable bias in the analysis performed. It is not
possible to predict the association of changes in hemoglobin with
prognosis in ‘‘noncompleters’’.
Although our study cohort was formed by an unselected
population of HF patients treated in a speciﬁc multidisciplinary HF
unit of a tertiary hospital, most of them were referred from the
cardiology ward. Patients were predominantly male, and the most
common cause of HF was ischemic heart disease. Therefore, the
results of this study must be interpreted carefully when
considering the overall population.

CONCLUSIONS
Study Limitations
We used only 2 measures of hemoglobin 6 months apart
without more information about changes in hemoglobin levels
during the remaining follow-up. Furthermore, we used a ﬁxed
cutoff value for anemia deﬁnition (even with sex-speciﬁc cutoffs).

In a large cohort of consecutive real-life ambulatory HF
patients, persistent, new, and even transient anemia was
deleterious in HF during a long-term follow-up. More awareness
in the treatment of anemia in HF seems recommended, and further
studies are needed to clarify this issue.

Document downloaded from https://www.revespcardiol.org/, day 14/06/2021. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.
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WHAT IS KNOWN ABOUT THE TOPIC?
– Anemia is a frequent comorbidity among HF patients,
ranging from 5% to 55%, depending on clinical setting
and the cutpoint used to deﬁne anemic status.
– Anemia carries worse outcome in HF patients: a twofold higher risk of all-cause mortality with a linear
relationship between lower values of hemoglobin and
mortality have been described.
– Little is known about hemoglobin kinetics in HF, and at
present whether changes in anemic status inﬂuence
outcomes during long-term follow-up is incompletely
understood.
WHAT DOES THIS STUDY ADD?
– The anemia strata based on hemoglobin measurements
(no anemia, transient anemia, new-onset anemia, and
persistent anemia) remained statistically signiﬁcant
with prognosis, even accounting for known confounders
and medical therapy.
– The worst prognosis was observed in persistently
anemic patients followed by patients with new-onset
anemia.
– Transient anemia was also associated with increased
mortality, although in the multivariable analysis only
achieved borderline signiﬁcance.
– Anemia resolved in 24% of anemic patients. Most of
them received only conventional HF treatment. Patients
receiving blood transfusion showed worse outcomes
whereas no increased risk of death was associated with
the other anemia treatments.
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