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Background: Anaemia is common in patients admitted with acute myocardial infarction (AMI) and 
can badly affect the short and long term outcomes. Hospital acquired anaemia (HAA) is a type of 
anaemia which develops in patients during hospitalization with a normal haemoglobin level at the time 
of admission. There is very scant data regarding the causes for hospital acquired anaemia. This study 
was conducted in order to determine the causes and baseline characteristics of low haemoglobin level in 
AMI. Methods: This descriptive study was performed in Lady Reading Hospital Peshawar from 1st 
June 2013 to 31st May 2014. All the patients with AMI having normal baseline haemoglobin level at 
admission were included. Haemoglobin was rechecked on 5th day of admission to see whether patient 
develops HAA or not. Results: A total of 456 consecutive patients with AMI were screened for low 
haemoglobin. Low haemoglobin level (haemoglobin <12 g/dl in female and <13 g/dl in male) on 4th 
day of admission was found in 84 patients. The mean age of these 84 patients were 59.4±12.4 years, 39 
(46.4%) were female and 45 (54%) were male. Patients with age >70 years were 12 (14.3%). 
hypertensives were 34 (40.5%), diabetics were 24 (28.6%), CKD was seen in 11 (13.1%), dyslipidemia 
in 17 (20.2%), and smokers were 16 (19%). Upper GI bleed was found in 23 (27%), lower GI bleed in 
7 (8.3%), hematuria in 6 (7.1%), possible coronary intervention in 7 (8.3%), and more than one cause in 
14 (16.6%) patients, while no cause was found in 27 (32.14%) patients. Conclusion: One third of 
patients had no discernible cause of low haemoglobin, while one fourth of patients had isolated upper 
GI bleed as the main cause for hospital acquired low Hb. 
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INTRODUCTION 
Anaemia can worsen the coronary artery disease. 
Anaemia may be a marker of bleeding which further 
predisposes to adverse outcome and increase morbidity 
and mortality. There is a possibility that acute 
myocardial infarction (AMI) patients having low 
haemoglobin are managed differently than patients with 
normal haemoglobin level, which can contribute to 
adverse outcomes. May be these patients are exposed to 
the extensive investigations, cardiac catheterization and 
other invasive treatment. This is true for the patients 
who need invasive treatment with AMI where the 
bleeding associated with the invasive treatment may 
outweigh the risk versus benefit associated with early 
coronary vascularization. 

Chronic anaemia  mostly  have multiple 
different  causes which includes chronic inflammation, 
nutritional deficiency of iron, vitamin B12, folic acid, 
renal, bone marrow disorders and other chronic disorder  
which may be difficult to manage. In contrast, the usual 
causes of hospital acquired anaemia (HAA) may be in-
hospital treatments and blood taken for investigations. 
HAA is preventable and it may cause worsening of the 
myocardial ischemia. If associated with adverse 
outcomes, HAA may be preventable and could 
represent an actionable target for hospital-based quality 
improvement efforts. Potential benefits of preventing 

HAA may include reducing patient’s exposure to the 
risks from acute anaemia treatments such as blood 
transfusion, improving clinical outcomes, and reducing 
costs. However, before resources are directed to HAA 
prevention, it is necessary to better understand the 
incidence and predictors of HAA and its association 
with clinically relevant outcomes.1,2 

Identifying potentially modifiable risk factors 
for hospital acquired anaemia and its short-term 
outcomes in terms of mortality and morbidity is 
becoming increasingly important. New onset HAA 
represents a potentially important target for hospital-
based interventions with the goal of improving patient’s 
outcomes. Hospital-acquired anaemia is common during 
admission with AMI and is associated with greater long 
term mortality and poorer health status. 

MATERIAL AND METHODS 
It was a descriptive, observational cross-sectional study 
done at Department of Cardiology, Lady Reading 
Hospital, Peshawar from 1st June 2013 to 31st May 
2014. Data was collected from 456 patients by using 
consecutive non-probability sampling technique using 
20% frequency of hospital acquired anaemia (HAA)3 in 
patients with acute myocardial infarction, 95% 
confidence interval and 5% margin of error under WHO 
formula for sample size calculation. 
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Patients of both genders aged 18–75 years who 
had acute myocardial infarction and were not anaemic at 
admission (i.e., haemoglobin more than 13 gm/dl in 
males and more than 12 gm/dl in females) were 
included in study. Patients with elevated cardiac 
biomarkers from elective coronary revascularization and 
those who had undergone CABG during hospitalization 
were excluded. Informed written consent was taken 
from all the patients with ethical approval from ethical 
committee of Postgraduate Medical Institute, Lady 
Reading Hospital Peshawar. Baseline haemoglobin was 
checked at the time of admission and was repeated on 
day 5 after initial admission. Bias in the study was 
controlled by checking haemoglobin from the same 
laboratory, on Sysmax KX 21®. 

Data was collected on specially designed 
proforma and was entered and analyzed using SPSS-17. 
Frequencies and percentages were calculated for 
qualitative variables like gender and HAA, and 
Mean±SD were calculated for quantitative variables. 
Hospital acquired anaemia (HAA) was stratified among 
age and gender. Post-stratification Chi-square test was 
applied, and p≤0.05 was taken as significant. 

RESULTS 
A total of 456 consecutive patients with acute 
myocardial infarction (AMI) were screened for hospital 
acquired anaemia. Hospital acquired anaemia (HAA) 
(Hb <12 g/dl in females and <13 g/dl in males) on 5th 
admission day was found in 84 patients.  

The mean age of these 84 patients were 
59.4±12.4 years. In patients found having HAA, 39 
(46.4 %) were female and 45 (54%) were male. Patients 
with age >70 Years were 12 (14.3%) in HAA and 27 
(7.2%) in non-HAA (p=0.04). Hypertensives were 34 
(40.5%) in HAA and 142 (38.1%) in non-HAA 
(p=0.05); diabetics were 24 (28.6%) in HAA and 101 
(27.1%) in non-HAA (p=0.05). Patients with chronic 
kidney disease (CKD) were 11 (13.1%) in HAA and 18 
(4.8%) in non-HAA (p=0.01). Dyslipidemia was seen in 
17 (20.2%) in HAA and 46 (12.4%) in non-HAA 
(p=0.005). Smokers were 16 (19%) in HAA and 37 
(10%) in non-HAA (p=0.04). (Table-1). 

The mean age of the rest of 372 patients was 
56.7±11.8 years in patients found to have HAA, 171 
(46.1 %) were female and 201 (54%) were male. Upper 
GI bleed was found in 23 (27%), Lower GI bleed in 7 
(8.3%), Hematuria in 6 (7.1%) and possible coronary 
intervention in 7 (8.3%) and more than one cause was 
found in 14 (16.6%) while no cause was found in 27 
(32.14%) (Table-2). 

Mean baseline haemoglobin was 13.4±1.2 g/dl 
in males, and 13.1±1.31 g/dl in females. Mean follow-
up haemoglobin was 10.9±1.72 g/dl in males and 
10.0±1.67 in females (Table-3). 

Table-1: Characteristics of subjects with and 
without hospital acquired anaemia with acute 

myocardial infarction [n(%)] 
Characteristics HAA (n=84) No HAA (n=372) p 
Male 45 (54) 201 (54) 0.68 
Female 39 (46.4) 171 (46.1) 0.52 
Diabetics 24 (28.6) 101 (27.1) 0.05 
Hypertensive 34 (40.5) 142 (38.1) 0.05 
Smokers 16 (19) 37 (10) 0.04 
Age >70 Years 12 (14.3) 27 (7.2) 0.04 
CKD 11 (13.1) 18 (4.8) 0.01 
Dyslipidemia 17 (20.2) 46 (12.4) 0.005 

Table-2: Causes of hospital acquired anaemia 
Cause Frequency Percentage
Isolated upper GI bleed 23 27.0 
Isolated lower GI bleed 7 8.3 
Isolated hematuria 6 7.1 
Bleeding during/from coronary intervention 7 8.3 
Causes more than one 14 16.6 
Unknown 27 32.14 

Table-3: Haemoglobin levels of the subjects 
Characteristics Group A 
Mean Baseline Haemoglobin in male 13.4±1.2 g/dl 
Mean Baseline Haemoglobin in female 13.1±1.31 g/dl 
Mean Follow up Haemoglobin in male 10.9±1.72 g/dl 
Mean follow up Haemoglobin in female 10.0±1.67 g/dl 

DISCUSSION 
Although the main cause of anaemia in this part of the 
world is nutritional but as we have excluded the base line 
anaemic patient so our study was mainly focus on the 
acquired causes in hospital set up. In most of the patients 
there is usually no obvious cause for anaemia. Increased 
blood removal for various investigation by phlebotomist 
may be possible cause for hospital acquired anaemia in 
acute myocardial infarction specially those patients 
which needs highest level of care in Intensive cardiac 
care setting .It has been found that almost one fourth to 
one fifth of patients who had normal haemoglobin at 
admission developed anaemia by hospital discharge in 
our study cohort. Although inpatient bleeding is a strong 
predictor for HAA, most of these patients did not have 
obvious bleeding event during hospital admission, 
suggesting that HAA is not simply because of in hospital 
bleeding events. Similarly in our study no documented 
cause is found in about one third of patients with hospital 
acquired anaemia.  Importantly, moderate-severe HAA is 
also was associated with increased  short term and long-
term mortality, independent of AMI severity and 
regardless of the presence and extent of bleeding, 
suggesting that HAA is prognostically important in its 
own right and may represent a target for prevention 
efforts in multiple studies.1–3 

In our study the most frequent cause for HAA 
was upper GI bleed which was found in about 27% of 
patient. While about 17% of patients have multiple 
causes for HAA. Most of patient in our set up is treated 
with fibrinolytic therapy as compare to western 
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population where most of them are treated with 
percutaneous coronary interventions. The streptokinase 
is mainstay of treatment in our hospital. So GI and 
urinary tract bleeding is most common with 
streptokinase. Also most of the time there is bleeding and 
oozing from cannulation site also. Also in our setup only 
those patient are treated with percutaneous coronary 
interventions that have recurrent symptoms in spite of 
thrombolytic therapy. Our findings support prior 
observations by Sattur et al4, who reported, in a his 
study, that incident anaemia in PCI patients was 
independently associated with long-term mortality. In 
our study PCI were performed in about 8.3% of the 
patients. The anaemia threshold used in that study (Hb 
≤10 g/dl) was relatively low, potentially leading to 
overestimation of the association between anaemia and 
outcomes.  Our study produced similar results with that 
of Selisbury et al, i.e., HAA is more frequent in patients 
with low BMI, old age, diabetic, CKD and those with 
coronary interventions. Our study provides new insights 
by examining a large, contemporary cohort, focusing on 
patients with AMI and using standard definitions of 
anaemia. Moreover, our analysis provides new data 
about variability of HAA. Our findings have important 
clinical implications. Several of the correlates of HAA 
are also associated with chronic anaemia and bleeding in 
AMI patients (such as age, female sex, acute heart 
failure, and chronic kidney disease)5–8 and probably 
identify a high-risk population with poor haematopoietic 
reserve. On the other hand, some independent correlates 
are hospital-based processes and complications (use of 
glycoprotein IIb/IIIa inhibitors and bleeding) and could 
be targets for prevention efforts. Several of these 
variables are associated with bleeding, 7–9 and the use of 
bleeding avoidance measures, such as radial artery 
access for percutaneous coronary intervention, closure 
devices, smaller sheaths, or alternative antithrombotic 
agents such as bivalirudin in place of heparin and a 
glycoprotein IIb/IIIa inhibitor, present potential 
opportunities for improvement.10–13 

CONCLUSION 
About one third of anaemic patients on 5th day of 
admission had no discernable cause while 27% of 
patients had isolated upper GI bleed. Most of the 
anaemic patients were of old age, dyslipidemic, and/or 
having chronic kidney disease. 
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