
INTRODUCTION
Anemia is an important clinical problem in patients with HIV 
infection and those with AIDS. Anemia is the most common 
hematologic abnormality associated with HIV infection, affecting 
60% to 80% of patients in late- stage disease. While anemia may 
manifest as a mere laboratory abnormality in some individuals, 
others may experience typical symptoms (e.g., fatigue, dyspnea, 
reduced exercise tolerance, and diminished functional capacity) 

1directly related to a reduction in hemoglobin concentration . 
Despite the advent of Highly active antiretroviral therapy (HAART), 
HIV- related anaemia is still common, and independently associated 

2,3,4with decreased survival.  CD4 measurements are the most 
important indicator of mortality and wider access to affordable tests 

5is needed in resource limited settings . There are very few studies 
with proper statistical correlation of severity of anemia with CD4 cell 
counts.

The present study aims to analyze the type and severity of anaemia 
in HIV/AIDS patients and its relation to CD4 counts along with bone 
marrow stainable iron. 

MATERIALS AND METHODS
A prospective descriptive clinical study of 75 HIV/AIDS patients at a 
tertiary health care center was done. Patients with clinically evident 
anemia reporting to ART center / ICTC of a tertiary health care centre 
and age between 18-58 years were taken. Pregnant women were 
excluded from the study. HIV con�rmation was done by three rapid 
tests –SD Bioline, comb-AIDS and Retrochek on patients attending 
ART center / ICTC. CD-4 count was obtained from ART center done 
on cy�ow counter and B, D facs count.

Three milliliters of peripheral venous blood sample were obtained 
in an ethylenediaminetetraacetic acid vial from each patient. The 
samples were analyzed within 4 h of collection. Hematologic 
parameters were obtained by sysmex KX-21 automated cell counter. 
Peripheral smears, stained with Leishman's stain, were examined to
de�ne the morphology of cells. Anemia based on RBC morphology 
was classi�ed as normocytic normochromic, microcytic 
hypochromic, macrocytic. Anaemia was de�ned as clinically evident 
anaemia i.e., hemoglobin level  ≤10gm/dl. 

Bone marrow aspiration was done after taking informed consent of 
the patients. The procedure was done at the posterior iliac crest with 

aseptic technique after giving local anesthesia (1% lidocaine) in the
skin, subcutaneous tissue, and periosteum. A sixteen-gauge bone 
marrow aspiration needle was used in the procedure.

Smears of the aspirated material were made on glass slides.They 
were allowed to dry and stained with Leishman's stain and 
examined by the pathologists for �nal opinion. Iron stores were 
evaluated on the aspirates by staining them with Pearl's stain. 

6Grading of iron stores on bone marrow was done as per Gale et al . 
Patients were divided in two groups as AIDS and Non- AIDS patients 
based on CD4 counts ≤200/µl and >200/µl. 

Statistical Analysis
Results were tabulated in Microsoft office excel worksheet and 
expressed as mean ± standard deviation for continuously 
distributed variable and in absolute numbers and percentages for 
discrete variables. Appropriate standard statistical methods were 
utilized Chi-Square test and p-value were analyzed. p-value of less 
then 0.05 was considered statistically signi�cant. Results were 
demonstrated in the form of tables, graphs and pie- diagrams.

OBSERVATION AND RESULTS
Total number of patients included in the study were 75, out of which 
42 were males and 33 were females.  (M:F= 1.27:1)

The mean age (in years) of male patients (n=42) was 38.81 and mean 
age of female patients (n=33) was 38.93 years. 

Maximum number of patients i.e. 36 (48%) belong to age group 
between 31 – 40 years.

Out of 42 male patients 25 (59.52%) were in age group of 31 – 40 
years, followed by 8 patients (19.04) in age group 41 – 50 years.

Similarly, out of 33 female patients, 11 patients were in age group 
each of 21 – 30, and 31 – 40 years. Total number of patients in AIDS 
group was 38 and in Non-AIDS group  was 37.

Baseline haematological parameters were as mean haemoglobin 
(g/dl) of all patients was 7.58 ± 2.00. Mean Total Leukocyte count 

3 3(per mm ) was 5424 ± 2889.4 and mean Platelet count (lakhs/mm ) 
was 2.11 ± 1.04 . 
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Distribution of type of anaemia is as given in table 1.

Table No 1: Distribution of type of Anemia in HIV patients

Figure 1: Distribution of type of anemia in HIV patients
Normocytic normochromic anaemia (NNA) was the commonest 
type of anemia seen in 44 (58.66%) patients and accounting for 22 
(59.45%) out of 37 Non AIDS and 22 (57.89%) out of 38 in AIDS 
patients.
 
Microcytic hypochromic anaemia (MHA) was second most common 
and was seen in 21 (28.00%) patients. Out of 21 patients 8 were Non 
AIDS, accounting for 21.62% of Non AIDS patients and 13 were in 
AIDS group, accounting for 34.21% of total AIDS patients. 
Macrocytic anemia (MA) was seen in 10 (13.33%) patients. Out of 10 
patients 7 were in Non AIDS group accounting for 18.91% of Non 
AIDS patients and 3 were in AIDS group, accounting for 7.89% of 
AIDS patients.(Fig. 1)

Severity of anaemia among AIDS and Non-AIDS patients is as given 
in table 2.

Table No 2:  Distribution of severity of anaemia in HIV patients

62.16%  of AIDS patients had severe anaemia whereas only 50% of 
Non-AIDS patients had severe anaemia.

Grading of anaemia was done according to WHO grading system i.e. 
moderate anaemia with haemoglobin 8-10.9 g/dl and severe 
anaemia with haemoglobin <8gm/dl. Out of 75 patients, 38 
(50.66%) had moderate anaemia and 37 patients (49.33%) had 
severe anaemia.

Table No 3:  Distribution of stainable iron in HIV/AIDS patients.

Stainable iron in bone marrow was found to be normal in most of the 
patients i.e. 45 (60%) out of 75 cases, out of which 22 were in AIDS 
group and 23 were in Non AIDS group.

It was increased in 12 (16%) of total cases, out of which 3 were in 
AIDS group and 9 were in Non AIDS group.  It was decreased in 18 
(24%) of total cases out of which 13 were in AIDS group and 5 were in 
Non AIDS group.

Table No 4:  Distribution of stainable iron in relation to type of 
Anaemia

Figure 2: Distribution of stainable iron in relation to type of 
anaemia
Stainable iron in bone marrow in normocytic normochromic 
anaemia was found to be adequate in most of the cases i.e. 24 
(54.54%) out of 44 cases, followed by increased stainable iron in 11 
(25%) out of 44, followed by decreased 9 (20.45%) out of 44 
cases.(Fig.2)

Even in microcytic hypochromic anaemia, it was found to be normal 
in most of cases, i.e. 11 (52.38%) out of 21 cases, decreased in 9 
(42.85%) out of 21 cases, increased in 1 (4.76%) out of 21 cases.  In 
macrocytic anaemia, it was found to be normal in 100% of cases i.e. 
10 out of 10 cases.

DISCUSSION 
Anaemia was graded according to the severity into moderate and 

7severe categories according to WHO criteria  in which mild anaemia 
is 11-12.9 g/dl, moderate is 8-10.9 g/dl, and severe is <8 g/dl. 

8Attili et al  reported mild anaemia in 23.05%, moderate anaemia in 
41.45%, and severe anaemia in 36.65%. 

In present study, we observed moderate anaemia in 50.66% and 
severe anaemia in 49.33%.

8Our results are in concordance with study done by Attili et al , 
considering the fact that some difference in results is because 
patients with mild anaemia were not included in our study.

9Tripathi et al  studied bone marrow abnormalities in 74 HIV/AIDS 
patients. They reported normocytic normochromic anaemia in 
88.52% of patients.

10 Pande et al  studied hematological changes in HIV infection in 46 
patients. Normocytic normochromic anaemia was the predominant 
type of anaemia in their study,seen in 63% of patients.

11Khandekar et al  studied 140 bone marrow aspirates. They 
reported normocytic normochromic anaemia in 48.57%.

In the present study, we found normocytic normochromic anaemia 
in 58.66%. 

Although, the incidence of normocytic normochromic anaemia in 
9present study is lower than the study done by Tripathi et al  but it is 

11in concordance with the study done by Khandekar et al . So, the 
difference in incidence of normocytic normochromic anaemia with 

9the study done by Tripathi et al  can be attributable to different 
cohort of population. 

The pathogenesis of HIV associated anemia is unclear and is likely to 
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Type of 
Anemia

AIDS                    
(n=38)

Non-AIDS              
(n=37)

Total

NNA 22 57.89% 22 59.45% 44 58.66%
MHA 13 34.21% 08 21.62% 21 28.00%
MA 03 7.89% 07 18.91% 10 13.33%

38 100% 37 100% 75 100%

AIDS/NON-AIDS Hb≤8gm/dl Hb>8gm/dl Total
AIDS 14 23 37
NON-AIDS 19 19 38

Stainable 
Iron

AIDS Non AIDS Total
n=38 % n=37 % n=75 %

Normal 22 57.89% 23 62.16% 45 60%
Increased 03 7.89% 09 24.32% 12 16%
Decreased 13 34.21% 05 13.51 18 24%

Type of 
Anaemia

Stainable Iron Total
Normal Increased Decreased

NNA 24 54.54% 11 25% 09 20.45% 44
MHA 11 52.38% 01 4.76% 09 42.85% 21
MA 10 100% 00 00% 00 00% 10
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be multifactorial in nature. Possible causes are bleeding, insufficient 
dietary intake, hemolytic anaemia, changes in erythropoietin 
synthesis and bone marrow suppression. Myelodysplastic changes 
due to HIV can explain normocytic or macrocytic anaemia which is 
common in AIDS Perl's Prussian blue stain was performed on all 
cases to evaluate iron content of the bone marrow.

11According to Khandekar et al  stainable iron was within normal 
range in 50.71%  cases, decreased in 29.29% of cases, while 
increased in 20% cases. 

10Pande et al  also revealed adequate iron status in most of the cases. 
In their study they found adequate iron store in 82.61%, decreased 

12in 13.04%, and increased in 4.35%. Study done by Castella et al  
revealed increased iron stores in most of the cases. 

In present study we reported adequate stainable iron in 60% of the 
cases, followed by decreased stainable iron in 24%, increased in 

10, 1116%. Our �ndings are in tune with most other studies . Lack of 
12concordance between our study and few other studies  could be 

attributable to higher incidence of reticuloendothelial blockade in 
their patients which in turn can be due to advanced stage of 
infection at the time of presentation.

CONCLUSION
In this study we found normocytic normochromic anaemia as the 
most common type of anaemia. Also, the severity of anaemia is 
more in advanced stage of disease. Stainable iron in bone marrow is 
found to be adequate in most cases despite of anaemia which 
warrants careful evaluation for underlying causes. 
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