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INTRODUCTION 
Anemia is common health problem encountered in 
daily practice.The prevalence of anaemia  in heart 
failure was 42%.1The anemia prevalence in patients 
with MI was about 23 to  40.4%.2,3Heart failure has 
been described in 70% of  ischemic heart disease 
patients.4 According to WHO anemia is considered 
if haemoglobin less than 13gm/dl in female and 12 
gm/dl in male. Anemia has been classified as mild 
anemia (hemoglobin 9.0–10.9 gm/dL), moderate 
anemia (hemoglobin 7.0–8.9 gm/dL), and severe 
anemia (hemoglobin less than 7.0 gm/dL).5,6NYHA 
functional classsifcation is still in use for defining 
clinical  assessment of severity of heart disease 
especially heart failure.7,8 This study aims to study 
the patterns and types of anemia  in patients admitted 
with heart failurein ischemic heart disease.  

METHOD
This was a cross sectional study done in Gautam 
Buddha Community Heart Hospital for one year after 
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approval from the institutional review committee 
(IRC-Refrence no 2079/080-78). Sample size was 77 
calculated with the formula n=Z 2 x p x (1-p)/e2  where 
n=required sample size, Z=1.96  at 95% Confidence 
Interval, p=prevalence of anemia in patient with heart 
failure in reference population and e=margin of error, 
10% in this study. Eligible patients were anemic 
patients of ischemic heart disease in NYHA II-IV 
heart failure. Anemic patients considered were of  
moderate  to severe anemia.(<10gm/dl). Patients with 
present or past history of positive cardiac biomarkers 
(Trop I positive) or presence of existing regional 
motion abnormalities in echocardiography were 
considered eligible.  Definitions used for RBC indices 
were according to size by using Mean Corpuscular 
Volume (MCV) as microcytc(<80 fL), normocytic 
(80-99fL), macrocytic (≥100 fL) and according 
to haemoglobin concentration using MCHC 
,hypochromic (<32 gm/dl)  and normochromia( ≥32 
gm/dl)).9,10Iron deficiency considered were absolute  
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iron deficiency (Serum Ferritin <100 ugm/l) and 
relative iron deficiency (Serum Ferritin 100-300 
ugm/l and Transferrin Saturation  <20%).11,12 Anemia 
of chronic disease considered when anemia with 
history of any chronic disease with Serum Ferritin 
>300 ugm/l, and normal Vitamin B12 and normal 
Folate level.11,12Vitamin B12 Deficiency is considered 
as < 150 pgm/ml) and Serum Folate as <3 ng/ml).13,14 

RBC indices were calculated according to automatic 
hematologyanalyzer DYMIND UN73. Iron profile 
calculated using Abott Architect i 2000 SR analyzer. 
Data was tabulated in Excel and later analysed 
in SPSS. Categorical values were expressed as 
frequency and percentage while continuous variables 
were presented as means.

RESULTS
Seventy-seven patients were studied. There were 49 
(63.6%) females and 28(36.4%) males. Mean age 
was 67.7±13 years. Fifty one (66.2%) patients were 
of age ≥ 65 years of which 35 were female. Common 
factors precipitating heart failure in patients were 
enlisted in (Table 1).

mg/dl, LDL 74±33.3, Triglyceride 130.4±88.4 mg/dl. 
Iron profile, Vitamin B12 and Serum Folate studied 
were enlisted in Table 3.
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Table 1. Factors precipitating heart failure. 
(n=77)
Factors Frequency (%)
Female Gender 49(63.6)
Elderly (>65 years) 51(66.2)
Recent MI(<1 month) 43(55.8)
Renal Disease 43(55.8)
Acute 20(25.1)
Chronic 23(29.9)
Hypertension 38(49.4)
Diabetes Mellitus 33(42.9)
Present Smoking/Tobacco 15(19.5)
Hypothyroidism 15(19.5)
COPD 13(17)
Valvular heart disease 12(15.6)
GI bleeding 10(13)
Atrial fibrillation 7(9.1)
Dyslipidemia(Increase LDL) 6(6.5)

Hematological parameters were included in Table 2. 
Biochemical parameters included were Blood Urea 
64.8±44.4, Serum Creatinine 2.3±2.2 mg/dl, Serum 
Sodium 135.8±5.4, serum Potassium 4.1±0.6, Routine 
Blood Sugar168.6±91.5, Total cholesterol 153.3±42.1 

Table 2. Hematological parameters in heart 
failure patients.
Hematological Parameters Mean SD 
Hemoglobin (gm/dl) 8.6 1.4
WBC (/ cum) 9632 5974
Platelete Count(/cum) 185959 78063
MCV(fL) 86.7 10.3
MCHC(gm/dl) 30.8 1.62
MCH(pg/RBC) 27.7 8.7
RDW(%) 16.91 2.6
RDW(fL) 51.4 6.9

Table 3. Biochemical parameters studied for 
Anemic patients in ischemic heart failure. TIBC 
Total iron binding saturation.
Biochemical Parameters (n=74) Mean SD
Serum Iron (ugm/dl) 36.4 32
TIBC (ugm/dl) 206.6 107
Serum Ferritin (ugm/l) 296.9 230.8
Transferrin saturation (%) 24 28.4
Serum Vitamin B12 ( pg/ml) 398.2 470
Serum Folate (ng/ml) 11.6 7.5

Pattern of anemia studied according to RBC Indices 
were enlisted in Table 4. 

Table 4. Types of anemia according to RBC 
Indices. (n=58)

Types of anemia Frequency (%) 
According to MCV (fL)
Microcytic (<80) 17(29.3)
Normocytic (80-99) 35(60.3)
Macrocytic (≥100) 6(1)
According to MCHC (gm/dl)
Hypochromic (<32) 46(79.3)
Normochromic (≥32) 12(20.7)
Mixed pattern( according to MCV and MCHC)
Normocytic Normochromic 7(12)
Microcytic Hypochromic 13(22.4)
Nomocytic Hypochromic 28(48.2)
Microcytic  Normochromic 4(6.8)
Macrocytic 6 (1)

Types of anemia as given in peripheral blood smear 
by pathologists were enlisted in Table 5. 
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DISCUSSION
As 66 % of patients were elderly ≥ 65 years with 
overall mean age 67.7 years, the age of study 
population was similar to other studies in heart 
failure.15The higher prevalence of ischemic heart 
disease in elderly female, malnutrition, decrease iron 
intake, the higher prevalence of UGI bleeding and 
higher comorbidities in  female had been described 
for anemia and heart failure. 16,17 Renal diseases and 
Recent CAD (<1 month) were the common disease 
precipitating heart failure. Long standing diabetes 
and hypertension can cause chronic renal injury 
which cause anemia in late stage.18 Hypotension, 
use of diuretics, contrast and multiple medicines 
may have precipitated acute renal injury which in 
turn may have precipitated heart failure. Acute on 
chronic renal disease were also noticed causing 
chronic heart failure.19 Recent coronary artery disease 
have precipitated heart failure in anemic patients. 
Use of high dose anti-plateletes can cause upper GI 
bleeding.20 The bleeding of haemorrhoids and other 
causes of lower GI bleeding were also common after 

use of high dose of antiplateletes.21  Existing LV 
Systolic dysfunction, valvular regurgitation, existing 
or old regional wall abnormalities, mechanical 
complications of ischemia and arrythmia may have 
precipitated heart failure.22 Factors precipitating 
heart failure according to Bhandari et al.were anemia 
(84%), elderly (53.65%) hypertension (31.7%), 
diabetes (32.9%) and atrial fibrilation (36.5%) but 
no gender differences in prevalence of heart failure.23 

Bista et al  reported casues for anemia  as age>65 
years, (58.4%), female (55.3%), diabetes(43%), 
hypertension(35.3%), COPD (23.07), coronary artery 
disease (47.6), atrial fibrillation (3%)  and heart failure 
with reduced ejection fraction (90%).15 Normocytic 
and hypochromic anemia were most common 
according to RBC indices. In renal disease and other 
chronic diseases, normocytic normochromicanemia 
were common.24 In absolute iron deficiency anemia, 
microcytic hypochromia has been described.25 In 
peripheral blood study nomocytic normochromic 
anemia were recorded. Mishra et al.had reported 47% 
microcytic hypochromic anemia , 22% macrocytic 
anemia and 22% normochromic anemia.26 In study 
by Singh et al 60% had microcytic hypochromic, 
dimorphic  (20.8%), normoctyicanemia (14.8%) 
and macrocytic normochromic ( 2.85%).27Our study 
population were elderly with multiple comorbidities 
compared with the population studied by Mishra 
et al and Singh et al. Use of RBC indices have 
varying sensitivity and specifity. Red blood induces 
include Mean Corpuscle volume (MCV), Mean 
Corpuscular heamogloinconcerntration(MCHC) and 
Mean Corpuscular Hemoglobin(MCH) are major 
RBC indices. Normal values defined for MCV is  
87±7 fL, MCH 29 ± 2 pg/cell, MCHC 34±2 gm/
dl and RDW 13±1.5% .Sensitivity of MCV,MCHC 
and MCH  for normocytic normochromic anaemia  
as 78%,100% and 67%,  Microcytic hypochromic 
anemia as 78%,14% and 80% and macrocytic anemia 
as 100 %, 10% and 100%.26,27 In study by Joosten 
et al. in geriatric hospitalized population, 30-45% 
patients hadanemia of chronic disease, 15 to 30% 
iron deficiency anemia and 5 to 10% as Vitamin B12 
and Folate deficiency.28 In study by Mishra et al. the 
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Table 5. Pattern of anemia according to 
pathologist report. (n=58)
Types of Anemia according to 
Peripheral Blood Smear (n=58) Frequency (%)

Nomocytic Normcochromic 46(79)
Microcytic Hypochromic 12(21)

Table 6. Types of anemia in ischemic heart failure 
patients.
Types of anemia Frequency (%)
Absolute Iron deficiency anemia
Serum Ferritin <100 ugm/l 12(16.2)
Relative Iron deficiency anemia
Serum Ferritin <300ugm/dl + 
Transferrin Saturation <20% 13(17.5)

Anemia of chronic disease
Serum Ferritin >300 ugml, normal 
B12 and Folate 24(32.4)

Vitamin B12 deficiency anemia
<150 pgm/ml 15(20.2)
Folic acid deficiency (ng/ml)

Types of anemia recorded in heart failure patients 
according to biochemical indices in Table 6.
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prevalence of iron deficiency was 35%.26 In study 
by Bhandari et al.   iron deficiency was in 54% of 
which 34% was absolute and 20% had relative iron 
deficiency.24  Prevalence of iron deficiency by Bista et 
al. in heart failure was 77 % (absolute iron deficiency 
in 22 % and relative iron deficiency  55%).15 Iron 
deficiency was noted in 37.5% patients. Even patients 
are normocytic, in patients with heart failure with 
anemia, Iron profile should be routinely done to look 
for iron deficiency. Management accordingly can 
improve result. Vitamin B12 deficiency has been 
higher prevalence in North India.29In patients with 
heart failure with anemia in ischemic heart disease, 
low vitamin B12 in 25% of study population raise 
need of further study.
Differences in pattern of anemia by RBC indices 
and Pathological reports were observed. Laboratory 
reports should be carefully interpreted depending 
upon the symptoms of patients. Pathological blood 
film reports as subjective may have varied according 
to expertise. Cross verification could have prevented 
such differences in our study. Anemia considered in 

study was less than 10gm/l. While WHO considered 
anemia in less than 11 gm/dl in female and 12gm/
dl in male. Including all anemic patients according 
to WHO criteria will have given more clear picture 
of the burden. False increase in acute phase reactants 
especially serum feritin in different inflammatory 
conditions makes it difficult to distinguish iron 
deficiency anemia with anemia of chronic disease. Use 
of serum tramsferrin receptor or serum transferring 
receptor index can help in the purpose.30

CONCLUSION
In heart failure with ischemic heart disease patient, 
anemia is common precipitating factor. Normocytic 
and hypochromic pattern are the commonest. Iron 
deficiency is the commonest cause. Timely detection 
and treatment of iron deficiency may prevent heart 
failure. Unnecessary iron supplementation for any 
cause of anemia should be avoided.
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