
Introduction

Considering high prevalence of anaemia, interrelation

with comorbidities, and direct impact on patient health, it has

become a focus of clinical and research interest.1

Estimates of anaemia prevalence can be affected by

the case definition applied and the demographic and health

status composition of study samples. Many large, well-

characterized community-based studies of older adults, have

led to an anaemia prevalence range of 9.2%-23.9% in men,

8.1-24.7% in women (anaemia defined by the World Health

Organization as haemoglobin level<12 g/dL in women and

<13 g/dL in men)2 Anaemia is in close relationship with a

number of chronic medical conditions, most remarkably,

chronic kidney disease (CKD), diabetes, and cardiovascular

disease (CVD).1 Cardiovascular disease (CVD) is now the

most common cause of death worldwide. Before 1900, CVD

was responsible for <10% of all deaths. Today CVD accounts

for approximately 30% of deaths worldwide, including 40%

in high-income countries and 28% in low- and middle-

income countries.3 As investigated in the Atherosclerosis

Risk in Communities (ARIC) study, anaemia is a potential

risk factor for cardiovascular disease outcomes in the general

population. In this large, diverse cohort of patients (n=14410)

who were not pre-selected for suffering from cardiovascular

disease, anaemia predisposed patients to a risk of developing

cardiovascular disease and is a risk factor in cardiovascular

survival rate.4 Several clinical studies proved that anaemia

Vol. 61, No. 11, November 2011 1091

The incidence of anaemia in adult patients with

cardiovascular diseases in northwest Iran
Azin Alizadehasl, Zahra Golmohammadi, Lale Panjavi, Siamak Mahmoodmoradi, Rasoul Azarfarin

Cardiovascular Research Centre, Tabriz University of Medical Sciences, Tabriz, Iran.

Abstract

Objective: To determine the frequency of anaemia in adult patients who were hospitalized with a diagnosis of

cardiovascular disease in East Azerbaijan province, northwest Iran. 

Methods: Overall 12031 adult patients with different cardiovascular disease (according to International

Classification of Diseases vr. 10) were studied. These patients were hospitalized in 15 hospitals in East

Azerbaijan province from March 2007 to March 2008. Patient's clinical characteristics were collected

retrospectively, considering their main clinical diagnosis and co-morbidities and risk factors. Anaemia was

defined as haemoglobin<12 g/dl in women and <13 g/dl in men based on WHO criteria. 

Results: Among 12031 patients, 2913 (24.2%) were anaemic and 9118 were non-anaemic. The analysis of

prevalence of anaemia showed that the highest proportion belonged to peripheral vascular disease with the

prevalence rate of 56.1% followed by congenital heart disease (36.6%), heart failure (36.0%), valvular heart

disease (34.0%) and pulmonary vascular disease (33.7%).There is a high rate of anaemia prevalence in age

group older than 70 years and patients younger than 40 years. Multivariate logistic regression analysis revealed,

being non-smoker, history of cardiac surgery, lower ejection fraction (<40%) and serum creatinin level > 1.2 mg/dl

as independent predictors of anaemia.

Conclusion: Overall 24% of our cardiovascular disease patients had anaemia. Anaemia was more common

among patients with peripheral vascular disease, then congenital heart disease and congestive heart failure.

History of surgery, non-smoking, lower ejection fraction and higher serum creatinine level increase the

incidence of anaemia.
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and low haemoglobin have been associated with diverse

outcomes.5 According to a study of 362 hospitalized

ambulatory older results, anaemic patients were more likely

to fall during hospitalization than non-anaemic ones (56% vs.

38%, P<0.001).6

De Maria found that the combination of heart disease

and anaemia present (haemoglobin < 11g/dL) in females was

associated with a 3.5 times greater risk of mortality than for

nursing home residents without these dual comorbidities.1

Recently, the role of anaemia in heart failure has

become a focus of interest as a possible target for therapeutic

intervention, while so far the association between anaemia

and other cardiovascular diseases has been considered less

than previously. Hence, present study was designed to

investigate the prevalence of anaemia in some of the

cardiovascular diseases including ischaemic heart disease,

valvular heart disease, congenital heart disease, heart failure,

pulmonary vascular disease, peripheral vascular disease,

pericardial, myocardial, and endothelial disease.

Patients and Methods

This multicentre cross sectional study included 12031

adult patients (> 18 years old) who were hospitalized with a

diagnosis of cardiovascular disease in East Azarbaijan

province (northwest Iran) hospitals between March 2007 and

March 2008. The patients' medical records were evaluated

retrospectively regarding patients' demographic data,

cardiovascular risk factors, clinical and laboratory data, main

clinical diagnosis and co-morbidities according to

International Disease Control (ICD) version 10.7

In this report the definition of anaemia were used as

baseline (on admission in hospital) haemoglobin 13 g/dL for

men and 12 g/dL for women based on World Health

Organization (WHO) criteria. Clinical diagnosis of

hospitalized patients was made by cardiologist or internist

(depending on physician availability in hospitals) according to

International Disease Control (ICD) version 10. Studied

demographic variables were patients' age, gender and body

mass index. The patients were also assessed regarding medical

history of hypertension, diabetes mellitus, cigarette smoking

and history of cardiac and noncardiac surgery. Laboratory

tests included haemoglobin and plasma creatinine levels and

left ventricular ejection fraction (LVEF). In this study relative

frequencies of anaemia in various cardiovascular diseases and

different age groups were assessed. 

This Research was approvaled by Tabriz medical

science ethics committee. Before the sampling, we took a

written testimonial from each person who took part in the study. 

Collected data was analyzed by using SPSS v. 16.0 for

Windows statistical package (SPSS Inc. Chicago; IL).

Baseline characteristics were compared between groups of

interest using γ2 statistics for categorical variables and

independent samples t test for continuous variables as

appropriate. Results are reported as means ± SD, medians

with range or interquartile range, or percentages as

appropriate. Multivariable logistic regression method was

used to evaluate the relationship of clinical predictors to

anaemia, adjusted for significant potential confounders. Final

models were achieved via stepwise selection (allowing for

entry and staying at the 0.10 significance level) of the

candidate variables, a number prespecified: age > 70 years

old; history of diabetes; cigarette smoking; history of cardiac

and noncardiac surgery; LVEF< 40%; plasma creatinine

level> 1.2 mg/dL.

Results

A total of 12031 patients with different cardiovascular

disease including ischaemic heart disease, valvular heart

disease, congenital heart disease, heart failure, pulmonary

vascular disease, peripheral vascular disease, pericardial,

myocardial, and endothelial disease were studied. Among this

number, 2913 were anaemic and 9118 were non-anaemic.

The medical files of patients who were involved in this

retrospective study, were reviewed.
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Figure-1: Frequency of anaemia in different cardiovascular diseases in

northwest Iran.

Figure-2: Frequency of anaemia in different age groups in study patients.



Table-1 lists the characteristics of study patients.

There were 5192(43.2%) women (P=0.366), and mean age

was 59.9±13.6 years (P=0.001). Patients with anaemia tended

to be older (mean 61.7±14.3 vs. 59.3±13.3 years, p=0.001),

and have smaller body mass index (26.6±5.1 vs.

27.2±4.7kg/m2, p=0.001); although the differences in body

mass index were not significant. Also, anaemic patients were

more likely to be hypertensive (46% vs. 43%), diabetic

(40.3% vs. 35.2%), and non-smokers (21.1 vs. 24.4). Among

2913 anaemic patients, 388(13.1%) underwent cardiac

surgery (p=0.001) compared with 466(5.1%) among 9118

non-anaemic patients (p=0.013).

The mean plasma haemoglobin concentration in the

anaemic group was 11±1.3g/dL compared with 14g/dL in non-

anaemic group (P=0.001). Overall anaemia was present in 24%

of the study population. The average left ventricle ejection

fraction (LVEF) in anaemic group was significantly lower than

non-anaemic ones (43.9±5.1 vs. 48.2±4.7, p=0.001). Patients

with anaemia had higher serum creatinine level compared with

non-anaemic individuals (1.01±0.99 vs. 0.99±0.33, P=0.001).

The analysis of prevalence of anaemia among different

cardiovascular disease in northwest of Iran led to the data shown

in Figure-1. According to our findings, the highest proportion

belongs to peripheral vascular disease with the prevalence rate

of 56.1%, patients with congenital heart disease are at the

second place with the rate of 36.6%, finally heart failure with

the rate of 36% takes the third place, while ischaemic heart

disease with 22% and hypertension with 20.5% have the lowest

prevalence rate. Moreover, this study involves the analysis of

anaemia prevalence among different age groups the result of

that which is illustrated in Figure-2. It shows that the prevalence

of anaemia increases as a function of age after the 5th decade of

life which is a progressive and statistically significant point. In

spite of an increase in anaemia prevalence after the age of 50,

according to our study it has a considerable prevalence rate

before the age of 40 years. Hence, the highest rate of anaemia

prevalence in northwest of Iran belongs to the age group older

than 70 years and patients younger than 40 years.

Discussion

Over the past decade, it has been proven that anaemia

is an emerging risk factor of variety of adverse outcomes in

older adults, including hospitalization, disability, and

mortality.2 As the explanation of a recent review of

epidemiological studies anaemia prevalence rates spread over

a wide range, from 3% to 61% among elderly men and from

3% to 41% among elderly women. The variability of rates is

dependant on differences in patient populations, criteria used to

define anaemia, and study settings.8 In the epidemiologic

studies, the most practical definition of anaemia is the one

given by the World Health Organization (WHO) (haemoglobin

concentration<13 g/dL in men and <12 g/dL in women).2,3

According to the Third National Health and Nutrition

Examination Survey (NHANESIII) among community-

dwelling adults age 65 years and older WHO-anaemia

prevalence was 11.0% in men and 10.2% in women,

respectively.2 On the other hand, in a study by Guralnik et al. a

rapid rise was found in anaemia prevalence after the age of 50

years, to a rate greater than 20% in persons >85 years.1This sex

differentiation has been reported in other studies as well. In the

study on subjects from three US communities (n=3946) who

were 70 years of age and older, Salive et al. found that getting

older was significantly and independently related with both

Vol. 61, No. 11, November 2011 1093

Table: Baseline clinical characteristics: overall and by anaemia status (WHO criteria).

Characteristic All patients Anaemia No anaemia P value

n = 12031 n = 2913 n = 9118

Demographics

Age (Y) 59.9±13.6 61.7±14.3 59.3±13.3 0.001

Gender (female) 5192(43.2%) 1279(43.9%) 3911(42.9%) 0.366

BMI 27.1±4.8 26.6±5.1 27.2±4.7 0.001

Medical history

Hypertension (%) 5264(43.8%) 1340(46.0%) 3924(43.0%) 0.142

Diabetes (%) 4379(36.4%) 1175(40.3%) 3210(35.2%) 0.001

Smoking (%) 2845(23.6%) 616(21.1%) 2229(24.4%) 0.007

Cardiac surgery (%) 849(7.1%) 383(13.1%) 466(5.1%) 0.001

Noncardiac surgery (%) 1234(10.3%) 459(15.7%) 775(8.5%) 0.013

Physical exam

SBP (mm Hg) 126.2±25.3 125.4±25.6 126.5±25.2 0.064

DBP (mm Hg) 76.9±13.9 75.9±14.2 77.2±13.8 0.001

Laboratory data

Haemoglobin (g/dL) 13.6±2.0 11.0±1.3 14.4±1.4 0.001

LVEF 46.8±4.9 43.9±5.1 48.2±4.7 0.001

Creatinine (mg/ dL) 1.02±0.36 1.09±0.99 0.99±0.33 0.001

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; ACEI, angiotensin converting enzyme inhibitor;

ARB, angiotensin receptor blocker; LVEF, left ventricular ejection fraction.



low haemoglobin level and anaemia. In spite of equal

proportion of anaemia in men and women aged 71-74(8.6%),

by the use of WHO-definition for anaemia at ages 75-84 years

14.9-15.0% of men and 7.1-12.7% of women were anaemic. In

the oldest-age group (85 years and older) the prevalence of

anaemia was 29.6-30.7% in men and 16.5-17.7% in women.2

The present study supports previous reports by representing

that, there is a progressive significant increase in the prevalence

of anaemia with increasing age, particularly after the 5th

decade of life. However, our study pointed out high prevalence

rate of anaemia among people younger than 40, which is an

important point. Over the time, the prevalence of anaemia has

increased and this steady rise cannot be easily explained by

changes in age and renal function.5 There is growing evidence

that anaemia has relationship with cardiac disease and death.

Cardiomyopathy pathogenesis related to anaemia has not been

ascertained. For example, it is not clear whether the anaemia

itself contributes to the development of heart failure.

Theoretically, severe anaemia is responsible for inadequate

oxygen delivery to tissues, which in the heart could lead to

myocyte dysfunction.9,10

In recent years, the prevalence rate of anaemia in patients

with chronic heart failure (CHF) has received increasing

attention.4 Persistent anaemia usually induces haemodynamic

adaptations that finally may lead to left ventricular hypertrophy,

exercise intolerance, and cardiac dysfunction. As a result,

anaemia may worsen existing heart disease in patients with CHF

and affect the outcome of the disease negatively. Furthermore, it

has been proven as an independent risk factor for morbidity and

mortality in CHF patients.11

Over the past several years, multiple clinical surveys

and trials in order to estimate anaemia prevalence rate in CHF

patients, have resulted in prevalence ranges from 9.9% in the

Valsartan Heart Failure Trial (Val-HeFT) trial to 55.6% in the

study by Silverberg.12 This great variation in the results is

because of differences in the definition of anaemia and selection

of the study populations. In the case of anaemia definition as

Hb<11.0 g/dL, 18% of male patients were anaemic. Although

with the Hb threshold of 12.0 g/dL, anaemia prevalence in this

patient population increased to 33%. (K Swedberg, unpublished

data). In a cohort of 1061 patients with advanced CHF (New

York Heart Association [NYHA] functional class III or IV;

mean left ventricular ejection fraction [LVEF] =22%) was

analyzed by Horwich et al. 30% of all patients were anaemic

(defined as Hb<13.0 g/dL in men and <12.0 in women g/dL). In

one approach, Haemoglobin concentration were divided into

quartiles with the range of Hb<12.3 g/dL to Hb<14.8 g/dL.

Therefore, depending on the threshold, it led to the prevalence

rate of anaemia approximately 25% to 49%. As a remarkable

point, the authors found that patients in lower quartiles were

tended to be diagnosed with NYHA functional class IV (75.3%

of patients in the lowest haemoglobin quartiles). Therefore,

anaemia prevalence increases with increasing severity of

CHF.13

Considering profile of anaemic patients suffering

from CHF in different studies suggests that anaemic patients

with CHF are more likely to be older, females, with more

severe symptoms and signs of heart failure, greater cardiac

functional impairment, higher hospitalization rates, history

of diabetes, and renal insufficiency. Hypertension,

frequently taking diuretics, and in some studies African-

American race and a decreasing blood pressure has been

mentioned.4,14 In the current study anaemia was present in

36% of study patients.

Lately, important clinical implications of anaemia in

different states of coronary artery disease have been

addressed in several studies. It was generally believed that

very low levels of haemoglobin could contribute to the

occurrence of myocardial ischaemia, in spite of that D.da

Silveira and colleagues come to the result that even mild to

moderate anaemia stages are linked to increased event rates,

symptoms and more medication demand.15 An independent

adverse effect of any degree of anaemia on long-term

mortality, and post-myocardial infarction was shown by Shu

et al. Moreover, in a post-hoc analysis of the TIMI trials by

Sabatin et al. an increase in cardiovascular mortality,

myocardial infarction, or recurrent ischaemia in NSTEMI

patients was not found until haemoglobin concentration

dropped below 110 g/L.16 Physiopathologically, there might

be a direct relation between anaemia and myocardial

ischaemia in CHF patients. Ischaemic heart disease may

cause the heart to be more vulnerable to anaemia and in

patients with CHF, anaemia may lead to myocardial

ischaemia, myocardial stunning, apoptosis, and necrosis.

These hypothesis admitted Grigorian Shamagian's findings

that anaemic patients with CHF had higher prevalence rate of

heart disease in comparison to non-anaemic ones (54% vs.

35%).17 We found that prevalence of anaemia in ischaemic

heart disease was less than other cardiovascular disease.

Although, it is beyond the scope of the present study to

discuss the various ranges of haemoglobin concentration

affect the risk of hospitalization, and mortality, regarding

high prevalence risk of hospitalization and mortality in the

studies done so far, indicates that treatment of anaemia in

ischaemic heart disease may lead to an improvement in relief

of symptoms and decrease of mortality risk.

There are scantily available data concerning the

prevalence of anaemia in patients suffering from peripheral

vascular disease. D.da Silveira et al.15 observed in a

prospective cohort of stable coronary artery disease patients

that anaemia was a prevalent comorbid condition, associated

with unfavorable long-term outcomes. Additionally the

authors found that peripheral vascular disease was more

common among patients with anaemia compared with non-
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anaemic ones (18% vs. 9%, p=0.03).13 In the study of

anaemia in long-term care (SALT),1 which included 564

nursing home residents, 5% of all patients suffered peripheral

vascular disease. Among this 5%, highest percentage

belonged to anaemic patients (5% vs. 4%, p=0.622). In our

analysis the highest proportion belonged to peripheral

vascular disease patients with the prevalence rate of 56.1%.1

There is limited evidence considering the prevalence

of anaemia in patients with valvular heart disease. The only

available data concerning the subject has been reported by

Fyeza Hasan18 in a case-report study of Aortic stenosis and

gastrointestinal bleeding. Iron deficiency anaemia and

calcefic aortic stenosis in elderly patients are two common

findings. Heyde's syndrome known as the association of

aortic stenosis and gastrointestinal bleeding is the rare

condition causing iron deficiency anaemia. A possible reason

for the bleeding in Heyde's syndrome is due to aquired form

of von Willebrand's disease (typeIIa) which is result of the

aortic stenosis. A recent study showed that 21% of patients

suffered severe aortic stenosis experienced skin or mucosal

bleeding. Most of the patients had vWF abnormalities, the

severity of which ascertained by the degree of stenosis.18 In

our study, anaemia is nearly common with the prevalence rate

of 34% in patients with valvular heart disease considering

anaemia prevalence after peripheral vascular disease,

congenital heart disease, and heart failure.

A useful validated screening method for pulmonary

hypertension is the measuring of tricuspid valve regurgitant

jet velocity by echocardiography of pulmonary artery

pressure in adult patients with sickle cell disease.19

Using echocardigraphy and describing pulmonary

hypertension as a tricuspid regurgitant jet velocity > 2.5 m/s, the

prevalence of pulmonary hypertension in patients with Sickle

Cell Disease (SCD) approaches 30%.20 In a recent autopsy

studies, up to 75% of patients suffered SCD, at the time of death,

have histologic evidence of pulmonary arterial hypertension.21

Conclusion

In overalls 24% of our cardiovascular disease patients

had anaemia. Anaemia was more prevalent before 40 and after

70 years age. We found that anaemia was more common

among patients with peripheral vascular disease, then CHD and

CHF. History of surgery, non-smoking, lower LVEF and higher

serum creatinine level increase the incidence of anaemia.
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