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Objectives: Iron deficiency (ID) is an emerging problem in patients with congestive heart failure (CHF) and
can be a potential therapeutic target. As ID is highly prevalent in the society, it is hypothesized that Indian
patients with CHF have high prevalence of ID.

Methods: CHF patients (n=275) were selected and underwent laboratory evaluation including
hemoglobin concentration, serum iron, transferrin, ferritin, B12 and folate level.

KeyWO_rdS-' Results: Two hundred and seventy-five patients with heart failure (mean age - 62.72, mean Hb- 10.54 g/dI,
ﬁzre]mla 188 males [68.36%] and 87 females [31.64%]) were enrolled in the study. 211 out of 275 (76.7%) were
B 12 found to be anemic. Out of 275 patients. 148 (53.8%) were diagnosed with iron deficiency. 12.7% (n = 35)
Folate were B12 deficient and 5.1% (n = 14) were folate deficient. In the anemic group, ID was present in 130

patients (61.61%), B12 deficiency in 32 patients (15.16%) and folate deficiency in 12 patients (5.68%). In the
group of patients without anemia, ID was present in 18 patients (28.12%) while B12 and folate deficiency
was present in 3 (4.68%) and 2 (3.12%) patients, respectively.

Conclusion: Iron deficiency is present in substantial number while B12 and folate account for a few
number of cases. Substantial number of patients without anemia were found to be iron deficient.

© 2018 Published by Elsevier B.V. on behalf of Cardiological Society of India. This is an open access article

Heart failure

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Background

Heart disease is increasing rapidly in prevalence. According to
the American Heart Association, heart failure affects nearly 5.7
million Americans of all ages!, and is responsible for more
hospitalizations than all forms of cancer combined. With improved
survival of patients with acute myocardial infarction and with a
population that continues to age, heart failure will be continuing to
increaseas a major health problem.?~> In India, we do not have data
regarding the exact prevalence and incidence of heart failure. With
higher propensity for cardiovascular diseases and aging population
the burden of congestive heart failure (CHF) is likely to be higher in
comparison to the western population.® As India is a population
billionaire, the country accounts for the largest number of anemic
persons in the world. The prevalence of anemia in children <5
years is 75%, women 15-49 years is 51%, pregnant women is 87%
and maternal deaths from anemia/year is 22,000.” Iron deficiency
(ID) is an emerging problem in patients with heart failure and can
be a potential therapeutic target. However, not much is known
about the prevalence, predictors, and prognosis of ID in patients
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with congestive heart failure (CHF). ID is common in patients with
heart failure, relates to disease severity, and is a strong and
independent predictor of outcome.® The prevalence and potential
importance of ID per se, irrespective of hemoglobin, are currently a
subject of interest in heart failure. However, data on this topic are
scarce and only a few studies have reported on ID as a predictor of
outcome in CHF. !

There is a paucity of data available about the prevalence and
characteristics of anemia in CHF patients in India. The present
study was designed to know the prevalence of this important
comorbidity and that of underlying nutritional deficiencies (serum
iron, vitamin B12 and folate) in patients of CHF.

2. Material and methods

The study was done at Dharma Vira Heart Centre, Sir Ganga
Ram Hospital, New Delhi. Patients coming to the institute either in
OPD or in wards with CHF were subjected to thorough clinical
evaluation and complete laboratory evaluation for anemia profile.
It was an observational study, starting from 15t July 2015 to 30"
June 2016.

All consecutive patients having clinical criteria for heart failure
(according to the Framingham criteria), who were 18 years or older
in age and were in NYHA functional class II- IV at the time of
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enrolment were included in this study. They were included
regardless of the presence of anemia. Subjects with any of the
following were excluded from the study- acute coronary syndrome
with heart failure; myocardial infarction in the last three months;
severe comorbidities like chronic kidney disease, chronic lung
disease, chronic liver disease; severe uncontrolled heart failure
with ejection fraction (EF) <30%; red blood cells (or other blood
component) transfusions or erythropoietin therapy within 3
months prior to enrollment; iron, vitamin B12 and folate supple-
ments used to treat anemia within 3 months; complex cyanotic
congenital heart diseases; known malignant, hematological or
other active neoplasia; and immunosuppressive therapy, chemo-
therapy or radiotherapy within 3 months prior to enrollment.
Pregnant women were also excluded from the study.

Upon recruitment, all the patients underwent the following
laboratory evaluation:

1 Hemoglobin concentration
2 Hematocrit
3 Mean corpuscular volume
4 Mean corpuscular hemoglobin concentration
5 Red cell distribution width
6 Serum iron concentration
7 Serum transferrin saturation
8 Serum ferritin saturation
9 Total iron binding capacity
10 Serum vitamin B12 level
11 Serum folate level

2.1. Definition of Anemia, iron, Vit B12 and folate deficiency

1 Hemoglobin <13 gm/dl (males) and < 12 gm/dl (females) -
Anemia (WHO criteria)

2 Serum ferritin < 100 ng/ml- ID

3 Serum ferritin 100-300 ng/ml with transferrin saturation < 20%-
ID

4 Serum Vit B12 < 200 pg/ml-vitamin B12 deficiency

5 Serum folate < 4 ng/ml - folate deficiency

2.2. Outcomes measured

A total number of 275 patients were taken in the study. The
study population was categorized into two groups as either anemic
or non-anemic. Each group was further sub categorized as having
iron, B12, folate deficiency or combined iron and B12/folate
deficiency according to the definitions.

2.2.1. Statistical methods

Statistical testing was conducted with the statistical package for
the social science system version SPSS 17.0. Data was presented as
mean + SD, frequencies and percentages.

3. Results

Table 1 describes the mean value and the standard deviation of
the various study parameters. Prevalence of anemia, B12, folate
and iron deficiency in the study population in aggregate is given in
Table 2. Fig. 1 shows the number of patients of iron, B12 and folate
deficiency in the anemic and non-anemic groups.

Overall, 76.7% patients had anemia. ID was found in 53.8%
patients, 12.7% patients had vitamin B12 deficiency and 5.1%
patients had folate deficiency.

Among the anemic subjects, ID was present in 61.6%, B12
deficiency in 15.2% and folate deficiency in 5.7%. In the non-anemic

Table 1

Clinical and laboratory characteristics of the study patients.
Parameters Values
Age (years) 62.7 +13.6
Hemoglobin (gm/dL) 10.5+2.2
Hematocrit (%) 332+64
Mean corpuscular volume (fL) 88.2 +65.7
Mean corpuscular hemoglobin construction (g/dL) 31.5+13
Red cell distribution width (%) 170+ 4.3
Serum iron (mcg/dL) 61.0 +36.0
Serum transferrin (%) 19.2 +10.6
Serum ferritin (ng/mL) 178.3 £1771
Serum total iron binding capacity (mcg/dL) 381.44+96.3
Serum vitamin B12 (pg/mL) 701.4 +442.5
Serum folate (ng/mL) 13.5+5.1

" all values are mean =+ standard deviation.

group, ID was present in 28.1% whereas B12 and folate deficiencies
were present in 4.7% and 3.1% patients, respectively.

According to the Kuppuswamy score, the patient strata was
found to be in upper for 49 patients (17.81%), upper middle for 118
patients (42.90%), lower middle for 69 patients (25.09%), upper
lower for 33 patients (12%) and lower for 6 patients (2.18%).

Out of 275 patients, 147 (53.45%) were vegetarian and the
remaining 128 (46.55%) were non-vegetarian. Non-vegetarian
patients were at less risk for having B12 deficiency while
vegetarians were at increased risk. No definite correlation could
be found for type of diet and presence of anemia, iron deficiency
and folate deficiency.

4. Discussion

Anemia is commonly present in CHF patients. ID in CHF is
associated with reduced iron stores in the bone marrow and the
heart. ID is an independent risk factor for severity and worsening of
the CHF. Currently used intravenous (IV) iron preparations are safe
and effective in treating the ID in CHF whereas less is known on the
effectiveness of oral iron. In CHF IV iron correction of ID is
associated with improvement in functional status, exercise
capacity, quality of life. '

The European Society of Cardiology Guidelines for heart failure
2012 recommended a diagnostic work-up for ID in patients with
suspected heart failure. Iron absorption from oral iron preparations
is generally poor, and up to 60% of patients can have gastrointesti-
nal side effects. Evidence for clinical benefits using oral iron is
lacking. IV iron sucrose has consistently been shown to improve
exercise capacity, cardiac function, symptom severity, and quality
of life. Similar findings were observed recently for IV ferric
carboxymaltose (FCM) in patients with systolic heart failure and
impaired LVEF in the double-blinded, placebo-controlled FAIR-HF
and CONFIRM-HF trials. IV iron is preferable although confirmation
in longer clinical trials is awaited. '

FCM is a dextran-free iron-carbohydrate complex (which has a
very low risk for hypersensitivity reactions) with a small

Table 2
Prevalence of anemia, iron, vitamin B12, folate deficiency and combined iron and
B12/folate deficiency in the study population.

Studied abnormality Prevalence (total N=275)

Anemia 211 (76.7)
Iron deficiency 148 (53.8)
Folate deficiency 14 (5.1)
Vitamin B12 deficiency 35(12.7)
Combined iron and vitamin B12 deficiency 19 (6.9)
Combined iron and folate deficiency 9(3.2)

Combined Iron and vitamin B12 or folate deficiency 28 (10.1)

" All values are actual numbers with percentages in parentheses.
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Fig.1. Number of patients of CHF in anemic and non-anemic groups and each further subdivided according to iron, B12 and folate deficiency and combined iron and vitamin

B12 or folate deficiency.

proportion of the reported adverse effects in a large number of
subjects who received FCM and thus it may be considered a safe
drug.

ID occurs when the dietary intake is inadequate, during times of
digestive blood loss or menstrual periods, and during states that
excessively increased iron requirements, particularly during
childhood growth or pregnancy. In patients with chronic diseases,
on the other hand, iron may become immobilizable as a
consequence of chronic inflammation thus leading to a functional
ID.

About half of all patients with CHF have either absolute ID or
functional ID defined as ferritin <100 p.g/L or transferrin saturation
<20% and serum ferritin 100-300 wg/L, respectively. This finding is
only partly associated with the presence of anemia. Indeed, many
heart failure patients present with ID, many with anemia, and
some of these with both. The absence of iron in the blood of
patients with heart failure may also be reflected as reduced iron
load in the bone marrow and in the myocardium. At the level of the
bone marrow, erythropoietin controls synthesis of new eryth-
rocytes '°.

Erythropoietin is synthesized predominantly in the peritubular
endothelium cells of the kidney and during anemia, the healthy
kidney can increase erythropoietin production by at least 10-fold.'®

Serum levels of hepcidin, a regulatory protein of iron
metabolism synthesized by the liver, do not differ between anemic
and non-anemic subjects, and there is no relationship between
serum hepcidin and the change in either hemoglobin or serum C-
reactive protein levels during the progression of HF. Hepcidin is an
acute phase reactant whose secretion increases with systemic
inflammation."”

Our study was conducted in 275 patients of CHF with their
thorough evaluation of anemia and serum iron, vitamin B12 and
folate deficiency along with emphasis on dietary and socioeco-
nomic history. Previous studies have found prevalence of anemia to
vary considerably from 4%-55% owing to different selection
criterion.'® Our study found 76.7% prevalence of anemia as defined
by the WHO criterion (Hb <13 gm/dL in males and < 12 gm/dL in
females). ID was found in 53.8% patients in our study. The
prevalence of ID was similar to as described by McDonagh et al 13,
but it was lower than that describe in a recent study by Sharma
et al ' This study had included 150 CHF patients and ID was
present in 76% of the patients (Table 3).

In comparison to the study by Sharma et al, we also measured
the prevalence of vitamin B12 and folate deficiency in our patients.
Overall, 12.7% patients had vitamin B12 deficiency (defined as
serum vitamin B12 <200 pg/ml) and 5.1% patients had folate
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Table 3
Comparison between the prevalence of ID in CHF patients between our study and
the study done by Sharma et al.

Study characteristics Sharma et al °

Number of patients 275 150

Our study

With Iron deficiency 148 (53.8%) 114 (76%)
Iron deficiency in anemic 130 (61.6%) 77 (51.3%)
Iron deficiency in non-anemics 18 (28.12%) 37 (24.7%)

deficiency (i.e. serum folate <4 ng/ml). A study done by Van der
Waal et al? in 610 heart failure patients had found the prevalence
of B12, folate and ID to be 5%, 4% and 58%, respectively; these values
were similar to those observed in our study, except for vitamin B12
deficiency which was more common in our patients.

Our study thus emphasizes the prevalence of anemia in
majority (76.6%) of the CHF patients. ID was found to be the most
important cause in the anemic group (61.61%) while B12 and folate
were causative in fewer patients. Importantly, 28.1% patients
without anemia also had ID. This group is often the ignored one.
Iron supplementation in iron deficient patients in both anemic and
without anemia patients should be sought for.

5. Conclusion

Heart failure is a major cause of morbidity and mortality.
Anemia is an important comorbidity. ID is common in patients
with heart failure. While it is more prevalent in the anemic
population, it is present in a substantial number of patients who do
not have anemia. Targeting the ID can help ameliorate the adverse
effects of heart failure
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