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ABSTRACT

Objective: Anemia and iron deficiency (ID) are common in patients with chronic systolic heart
failure (HF). The study was planned to find out the prevalence of anemia and ID in patients of
chronic HF among patients admitted in a tertiary care hospital from Himachal Pradesh, India.
Methods: This was a hospital-based open cohort observational descriptive study conducted on
patients diagnosed with chronic HF. The study period was of 1 year. HF was defined on the
basis of 2016 ESC Guidelines for diagnosis and treatment of acute and chronic HF. Anemia

was diagnosed on the basis of WHO definitions (<13 g/dl in males and <12 g/dl in females).
ID was diagnosed as serum ferritin <100 pg/dl (absolute ID) or serum ferritin 100-299 p/dl
and transferring saturation <20% (functional ID). Results: A total 61 patients (41 females and
20 males) were included in the study over 1 year. Out of 61 patients, 48 (78.7%) were found
to be iron deficient. Thirty-four patients were having absolute ID, whereas 14 were having
functional ID. Anemia was found in 29 patients (47.5%). Nineteen patients were having
ID without anemia. Conclusion: Anemia and ID are common in patients with HF in the
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sub-Himalayan region in North India. Hemogram and iron profile should be included in the
investigation protocol during management of HF in Indian patients.
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INTRODUCTION

ﬂ‘eart failure (HF) has reached epidemic proportions
globally as well as in India. In India, as per the
conservative estimates, the prevalence of HF is 1.3—4.6 million,
and the incidence is 491,600-1.8 million.'! Anemia and
iron deficiency (ID) are commonly prevalent comorbidities
in patients with HF and are associated with poor clinical
status and increased mortality. The ID is either low iron
storage (absolute) or defective iron utilization in the presence
of normal/increased body iron (functional).>¥ The prevalence
of anemia in patients with HF (defined as haemoglobin [Hb]
<13 g/dL in men and <12 g/dL in women) is 30% in stable
and 50% in hospitalized patients. Nearly 50% of patients with
HF with or without anemia have low levels of available iron.”
The prevalence of ID is higher in the more advanced stages of
HF (NYHA Class III and 1V), in females, and in patients with
high levels of inflammatory markers (such as C-reactive protein)
as well as increased levels of NT-proBNP, but, even in
patients at lower risk such as those with NYHA Class I or II,
the prevalence remains >30%.1! The clinical and prognostic
significance of ID in HF is now recognized in international
HF guidelines. The European Society of Cardiology HF
guidelines recommend that all patients with HF should be
tested for anemia and ID with serum ferritin and transferrin
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saturations.’) Most of the studies available about this subject
are from developed countries; the data on this subject is scanty
from our country. The study was planned to determine the
prevalence of anemia and ID among patients with chronic HF
admitted in a tertiary care center from northern state of India.

METHODS

This was a hospital-based open cohort observational descriptive
study which was conducted in a tertiary care referral hospital
of Himachal Pradesh, India. Recruitment period was 1 year
from July 2018 to June 2019, using an open cohort design.
The inclusion criteria were patients above the age of 18 years
presenting with HF. The exclusion criteria were (a) patients
who had received intravenous iron within 3 months or on oral
iron supplementation currently, (b) history of overt bleeding, (c)
hematological disorders, (d) malignancy, (e) inflammatory
disorders, (f) end-stage renal failure, and (g) acute HF due

Address for correspondence: Dr. Sujeet Raina, MD,
C-15, Type-V Quarters, Dr. RPGMC Campus, Tanda,
Kangra - 176 001, Himachal Pradesh, India.

E-mali: sujeetrashmishera@yahoo.co.in

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit is
given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Katna A, Dhiman H, Sharma R, Raina S, Kumar M,
Yadav RS. Prevalence of anemia and iron deficiency among patients with
heart failure admitted in a tertiary care hospital of sub-Himalayan Region
in North India. J Clin Prev Cardiol 2021;10:102-5.

m © 2021 Journal of Clinical and Preventive Cardiology | Published by Wolters Kluwer - Medknow



€202/8T/80 U0 J0/MINIPIELCMOTAT LEUUPIBIFO9IOYUOAGIIMAI+YAUSDWI L LYHAMHJSSHNQUE A Woiy papeojumoq

Katna, et al.: Prevalence of anemia and iron deficiency among patients with heart failure

to acute coronary syndrome, accelerated hypertension, acute
valve insufficiency, tachyarrhythmias, pulmonary embolism, or
pericardial tamponade. All the newly diagnosed or on treatment
patients of HF and fulfilling the inclusion and exclusion criteria
were recruited as cases. Details of patient’s demographic data
including age and gender were recorded. Detailed clinical
history was taken, and examination was performed in all cases.
Functional status (NYHA class), cardiovascular risk factors,
drug history, and relevant clinical details were obtained and
recorded. Baseline echocardiogram was performed in all the
cases. Blood biochemistry including renal and liver function
tests were carried out. Hematological investigations including
hemogram was done. Serum iron profile including serum
ferritin, serum iron, total iron binding capacity, and percent
transferrin saturation was done in all the recruited patients.

Definitions
Heart failure

Heart failure defined as per 2016 ESC Guidelines for the
diagnosis and treatment of acute and chronic HE.

Iron deficiency

(a) Serum ferritin level <100 ug/l (absolute ID)
anf (b) if serum ferritin level 100-299 ug/l with transferrin
saturation <20% (functional ID).[]

Anemia

Anemia diagnosed on the basis of WHO definitions (Hb <13 g/dl
for males and <12 g/dl for females)."

Data were analyzed in Microsoft Excel 2010. Quantitative
variables were expressed as mean with standard deviation
and categorical variables as frequencies and percentage. For
analysis of quantitative variables, #-test was applied, and
Chi-square test was applied for categorical variables. P < 0.05
was considered statistically significant.

RESuULTS

Between July 1, 2018 and June 30, 2019, 61 patients of
chronic HF were recruited in this observational study. The
distribution of age, gender, hemoglobin, and prevalence of
ID of the patients is shown in Table 1. The youngest patient
was 31 years old, and oldest was 96 years old. Majority of the
patients were in the age group of 50-80 years.

Patients were divided into three groups on the basis
of ejection fraction on echocardiography. Group I:
HFpEF (HF with preserved ejection fraction, EF >50%),

Group II: HFmrEF (HF with midrange ejection fraction, EF:
40-49%),

Group III: HFrEF (HF with reduced ejection fraction,
EF <40%.)

The distribution of patients into various HF groups and
prevalence of ID is shown in Table 2. The prevalence of anemia
and ID among study subjects is shown in Table 1. Out of total
61 patients taken in the study, 48 patients (78.7%) were found
to be iron deficient. ID was not present in 13 patients (21.3%).
The distribution of ID according to the etiology of HF is shown
in Table 3. The distribution of ID among anemic patients and
anemia among ID patients is shown in Table 4. ID was not
present in five patients with anemia. Hence, 50% of patients
with ID were having anemia, whereas 82% of all patients with
anemia were having ID (P = 0.62). No statistically significant
relation was observed between anemia and ID in chronic HF.

DiscussioN

In recent years, the presence of ID and its pharmacological
management in HF have received greater attention. In the
absence of standard definition, ID has been defined by the
diagnostic criteria as used in the FAIR-HF study in most of
the observational studies.l®) Anemia is common in HF patients,
especially in elderly. In most of the recent studies on anemia
in HF, WHO criteria for the definition of anemia has been
used.”

The mean age of the HF group in our study was 65.2 £+ 13.9 years.
This is higher in comparison to the mean age reported in previous
studies from other parts of India.®!"! However, in a study on
prevalence and spectrum of ID in HF from South Rajasthan,
India, the mean age of the subjects was 63.3 + 14.4 years.'? In
another study on anemia profile in patients with congestive HF,
the mean age of the patients observed was 62.7 + 13.6 years.!"*
The mean age in both the studies from India is consistent with
our study and with HF patients in Europe and the USA.['%8
Thus, we did not observe the trend of HF presenting at a younger
age in Indian patients in this study. ID anemia is widely present
in patients with HF. It is an independent predictor of worse
functional capacity and survival. The prevalence of anemia in
our study population was 47.5%. The prevalence of anemia in
HF reported from India, Europe, USA, and Singapore is variable.
Applying the WHO definition for anemia, the prevalence of
anemia reported in studies from India varies from 35% to 76.7%
and 12% to 47.5% from studies on the subjects belonging to
Europe, USA, and Singapore.®®!

Table 1: Distribution of age, gender, hemoglobin, and prevalence of anemia and iron deficiency among study subjects

Parameter Study population (n=61) Male Female
Sex, n (%) 61 20 (32.8) 41(67.2)
Mean age (years=SD) 65.2+13.9 65.1£14.5 65.3£14
Mean hemoglobin (g/dl) 12.3£2.6 12.9243.7 12£1.9

Prevalence of anemia, n (%) 29 (47.5) 12 (19.6) 17 (27.8)
Prevalence of iron deficiency, n (%) 48 (78.6) 18 (29.5) 30 (49.1)
Absolute iron deficiency, n (%) 34 (55.7) 12 (19.6) 22 (36)

Functional iron deficiency, n (%) 14 (22.9) 6 (9.8) 8 (13.1)

SD=Standard deviation
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The prevalence of ID in this study population was 78.7%. The
prevalence of ID in HF reported from India, Europe, USA,
and Singapore is variable. Applying the FAIR-HF definition
for ID, the prevalence of ID reported in studies from India
varies from 53.8% to 76% and 36% to 61.4% from studies

Table 2: Distribution of type heart failure and
prevalence of iron deficiency

Parameter Value (n=61), n (%) Iron deficiency
Type of HF (n=48), n (%)
HFrEF 35(57.4) 27 (77)
HFmrEF 8(13.1) 6 (75)
HFpEF 18 (29.5) 15 (83)

HF=Heart failure, HFrEF=HF with reduced ejection fraction,

on the subjects belonging to Europe, USA, and Singapore
as shown in Table 5.81012-181 At 78 7%, the prevalence of ID
in patients with HF demonstrated in our study is one of the
highest figures among current data and highlights the burden
of this condition. Yeo ef al. in their multiethnic study found
percentage of iron deficient to be 61% in total patients, but
it was 81.6% in Indians.'¥ More male patients of chronic
HF are ID in comparison to females in our study, though the
difference is not statistically significant. This is in contrast
to the previous studies. Sharma et al. found ID prevalence
higher in females (91.6%) in comparison to males (68.6%).['*
Similarly, Yeo et al. found high percentage in females (70.5%)
than in males (58.5%).' The possible explanation could be the
difference in the sample size among male and female patients.

Absolute ID was more common than functional ID in this
study. Out of 48 iron deficient patients, 34 (70%) were having

HFmrEF=HF with midrange ejection fraction, HFpEF=HF with
preserved ejection fraction

Table 3: Distribution of the etiology of heart failure and prevalence of iron deficiency
Number (n=61), Iron deficiency

Type of HF Absolute iron Functional iron

n (%) (n=48), n (%) deficiency, n (%) deficiency, n (%)
Dilated cardiomyopathy 27 (44.3) 21 (43) 15(31.2) 6(12.5)
Ischemic cardiomyopathy 7 (11.5) 5(10.4) 3(6.2) 2(4.1)
COPD-RHF 18 (29.5) 14 (29.1) 10 (20.8) 4(8.3)
Hypertensive heart disease 1(1.6) 1(2) 1(2) 0
Restrictive cardiomyopathy 1(1.6) 1(2) 1(2) 0
Rheumatic heart disease 6(9.8) 5(10.4) 3(6.2) 2(4.1)
Nonrheumatic valvular heart disease 1(1.6) 1(2) 1(2) 0

COPD=Chronic obstructive pulmonary disease, HF: Heart failure , RHF=Right HF

Table 4: Distribution of patients with iron deficiency and with or without anemia
With anemia, n (%) Without anemia, n (%)

Iron status Total, n (%)

Absolute iron deficiency 16 (26.2) 18 (29.5) 34 (55.7)
Functional iron deficiency 8(13.1) 6(9.8) 14 (22.9)
Non-ID 5(8.1) 8 (13.1) 13 (21.3)
Total 29 (47.5) 32 (52.5) 61 (100)

ID=Iron deficiency

Table 5: Comparison between previous studies and present study

Study Number Mean Anemia, ID, n (%) ID in anemic, ID non anemic, Anemia without
of patients  age (years) n (%) n (%) n (%) ID, n (%)
Negi et al.®! 226 58.2+14.1 81 (35.8) 133 (58.8) 74 (55.6) 59 (40.6) 7(7.5)
Verma et al.”! 40 46.7+16.9 14 (35) 27 (67.5) 8 (30) 19 (70.3) 6 (46.1)
Jain et al." 584 56.6+14.5 290 (49.6) 314 (53.8) 167 (57.6) 139 (44.3) 123 (62.8)
Chopra et al.'!! 5590 59.1+11.8 - (65.8) - - - -
Sharma et al.' 150 63.3+14.4 77 (51.3) 114 (76) 77 (51.3) 37(24.7) -
Arora et al."¥ 275 62.7+13.6 211 (76.7) 148 (53.8) 130 (61.6) 18 (28.1) 81 (63.7)
Yeo et al.'™ 751 62.0+12.2 308 (47.4) -(61.4) -(65.3)
Chobufo et al.l"”! 187 65.4 - (12.0) - (48.1) -(47.4) -(48.2) -(52.5)
Klip et al.l'9 1506 64+13 426 (28.3) 753 (50) -(61.2) - (45.6) -(22)
Jankowska et al.l'"! 546 55«11 - 199 (36.4) -(57) -(32) -
Okonko et al.l'® 157 71£12 61 (39) 68 (43) - (64) -(30) -
Present study 61 65.2+13.9 29 (47.5) 48 (78.7) 24 (50) 24 (50) 5(38.4)
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absolute ID, whereas 14 (22.9%) were having functional
ID. Among iron deficient patients, 50% (24/48) were found
to have anemia and 50% (24/48) of patients were without
anemia. Previous reports from our country have found the
prevalence of ID in anemia from 30% to 61% and prevalence
of ID without anemia from 24.7% to 70.3%.%1%12131 Similarly,
studies from Europe, USA, and Singapore have reported on
the prevalence of ID with anemia from 47.4% to 65.3% and
prevalence of ID without anemia from 30% to 48.2%.01418
The high prevalence of ID in nonanaemic patients is an
important finding. The observation has a clinical implication
in that patient should be evaluated for possible ID with or
without comorbid anemia. Among the patients with anemia,
82.7% (24/29) were having the presence of ID. Interestingly,
the prevalence of ID did not differ between patients with and
without anemia in our study.

In this study, we analyzed the distribution of ID with type of
HF based on left ventricular (LV) ejection fraction. Majority
of patients (35/61) belonged to HFrEF group and 77% (27/35)
of them were found to be iron deficient. The prevalence of ID
among patients with HFmEF and HFpEF was 75% and 83%,
respectively. Scanty literature is available where ID has been
assessed as per the LV ejection fraction in patients with HF
and etiological diagnosis.

Limitations

There are several limitations in this study. First, having more
female patients in comparison to male patients in this study is an
observation. The design was open cohort observational descriptive
study for 1 year. We recruited patients who fulfilled the inclusion
and exclusion criteria. This observation can be explained as a
random error due to small sample size. Second, the study did not
rule out worm infestations as a likely cause of ID or anemia.

SUMMARY

Anemia and ID are common comorbidities associated with HF
of various etiologies and LV ejection fraction. ID with and
without anemia is common. Absolute ID was more common
compared to functional ID in our patients, and percentage of
ID was more among males compared to females. Universal
screening for ID in patients with HF should be performed
irrespective of the presence or absence of anemia.
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