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Original Article 
 

Correlation of CD4 Lymphocyte  Count 
with Haemoglobin Concentration in HIV 
Infected Patients at HIV Treatment Center 
P.I.M.S Islamabad 
 
ABSTRACT 
 
Objectives: To find correlation between CD4 lymphocyte count and heamoglobin 
concentration in HIV infected patients. 

Study Design: Descriptive observational study. 
Place and Duration: HIV/AIDS treatment center Pakistan institute of medical sciences, 
Islamabad. The study was conducted between march 2013 to September 2013 
Materials and Methods: Two hundred and ninety nine (299) HIV positive patients were 
enrolled in this study .Blood CP and CD4 counts were done as a part of baseline 
investigations. Hemoglobin concentration and CD4 counts were analyzed in all the patients 
and their correlation assessed. 

Results: The mean blood hemoglobin concentration in 299 patients was (12.56+1.86) with 
minimum hemoglobin concentration of (6.7g/dl) and maximum of (17.6g/dl).Mean CD4 count 
was (475.89+286.76) with minimum CD4 count of (11) and maximum of (1464).Using the 
persons correlation there was a significant and positive correlation between hemoglobin 
concentration and CD4 count. (r2=0.023 and p=0.009) at 0.01 level one tailed. 

Conclusions: Anemia in HIV patients is associated with increased morbidity and 
mortality. Hemoglobin concentration in HIV patients depends on several factors such as co 
morbidities, use of ARVs etc. Our study shows that CD4 count is an important determinant 
of hemoglobin concentration and low hemoglobin counts portends a bad prognosis in HIV 
patients as they are positively correlated with patients’ immune status. 
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Introduction 
Human immunodeficiency infection is caused by human 
deficiency virus(HIV) which is RNA virus of retrovirus 
family, that attacks the immune system1 and counteracts 
both innate and acquired immunity.2The virus 
preferentially infects CD4 lymphocytes3 causing their 
destruction.it has been calculated that each day more 
than 109 CD4 cells are destroyed.4The decline in CD4 
count is linked to HIV viral load and is used as a 
measure of disease progression.4 
Cytopenias of all major blood lines are recognized in 
HIV infected individuals of these anemia is most 
common hematological abnormality that affects 60-80% 
of patients in late stage.5,14 There are many etiological 

factors responsible for development of anemia in HIV 
infected individuals including dietary deficiencies of 
iron,B12, folic acid, malabsorption, decrease production 
of erythropoietin and bone marrow infiltration by 
malignancies and infectious processes.5  
Pakistan is identified as a low-prevalence, high risk 
country for the spread of HIV infection,According to 
epidemiological fact sheet on HIV and AIDS 
2008,number of people living with HIV is 96,000 with a 
range of (69000-1,50,000).6 
There is no clear evidence that whether decline in CD4 
count is directly related to fall in hemoglobin 
concentration or not. Purpose of our study is to elucidate 
any causal relationship between the two. 
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Materials and Methods 
This was a descriptive observational study, carried out 
at HIV/AIDS treatment center Pakistan institute of 
medical sciences, Islamabad. The study was conducted 
between March 2013 to September 2013. 
Two hundred and ninety nine(299) HIV positive patients 
were enrolled in this study. HIV infection was diagnosed 
by testing for HIV antibody PCR and western blot.at 
baseline visit blood was drawn for  blood hemoglobin 
and CD4 lymphocyte count .the blood hemoglobin 
concentration was determined by an automated 
analyser.CD4 count was determined by flow cytometry. 
Statistical analysis: 
The data was analysed by SPSS version 19,mean and 
standard error of mean was calculated. Correlations 
were evaluated using  

Results 
The mean blood hemoglobin concentration in was 
(12.56+1.86) with minimum hemoglobin concentration of 
(6.7g/dl) and maximum of (17.6g/dl). Mean CD4 count 
was (475.89+286.76) with minimum CD4 count of (11) 
and maximum of (1464). we compared the means of 
CD4 count and hemoglobin using one sample t-test. 
with t value of 116.51 for Hb and 28.69 for CD4.using 
this test values which fell within  95% of confidence 
interval(CI) for Hb were( 12.35-12.78) and those for CD4 
were from( 443.26 -508.53) .using these values the 
scatter plot which we obtained is given below. 

 

We calculated simple linear regression using ANOVA 
model which yielded r2 change of 0.023 and F change of 
6.87. Using the pearsons correlation there was a 
significant and positive correlation between hemoglobin 
concentration and CD4 count.(r2=0.023 and p=0.009) at 
0.01 level of significance. 

Discussion 
Our study showed that low hemoglobin (Hb) is strongly 
associated with decline in CD4 –lymphocyte count in 
HIV infected patients. As disease progression occurs in 
HIV infection/AIDS there is increase in HIV viral load 
and subsequent death of CD4 lymphocytes.4 Routine 
follow-up of HIV-infected patients includes measurement 
of CD4 cell count and viral load to assess virus 
replication.11 CD4 count is therefore taken as most 
significant marker of disease progression and survival in 
HIV infection10 i.e. lower the CD4 count higher the stage 
of disease and worse the prognosis.  
Low hemoglobin occurs as a result of many pathogenic 
mechanisms in HIV/AIDS these include increased 
cytokine mediated myelosuppression, myelophthisis 
(bone marrow infiltration by lymphomas, atypical 
mycobateriosis), nonspecific effect due to chronic 
infection, insufficient intake of substrates of 
hematopoiesis(iron, folic acid.B12), increased red cell 
destruction (infections, hypersplenism, malignancies, 
autoimmune hemolysis, disseminated intravascular 
coagulation), impaired production of erythropoietin by 
renal tubular cells and drug induced myelosupression 
(methotrexates, ulfamethoxazole, Anti-retroviral drugs). 
7,14 Low hemoglobin is independently associated with 
decline in CD4 lymphocyte count in HIV infected 
individuals.15  
There is no clear documented causal relationship 
between low hemoglobin and poor patient outcome, but 
many retrospective analyses have shown association 
between low hemoglobin and decreased survival, 
impaired quality of life, and disease progression in HIV 
infected patients.8,9,15,16 CD4 count and low hemoglobin 
concentration are two factors associated with increased 
mortality in HIV/AIDS[16].Many longitudinal studies have 
shown that low Hb increases the risk of death in patients 
with AIDS and advance immunodeficiency.8 
Hemoglobin concentration can be checked easily by 
spectrophotometric method using a chromatography 
paper and is inexpensive.13 Presence of anemia in HIV 
infected patients portends a bad prognosis; hemoglobin 
level monitoring could be used to alert physicians to HIV 
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infected patients who require more close and regular 
follow-up.7 
On contrary CD4 lymphocyte count measurement 
requires much expensive test i.e. flow cytometry,which 
is not readily available in our resource limited country. 12 
Anaemia is a frequent complication that occurs in 20-
80% of HIV-infected persons and is associated with 
faster disease progression and mortality. This makes it 
more common than thrombocytopenia or leucopenia in 
patients with AIDS.17,18  
Our study has shown a significant positive correlation 
between hemoglobin concentration and their respective 
CD4 lymphocyte count, regular monitoring of 
hemoglobin concentration can be used as a marker of 
disease activity in HIV infected patients, so that those 
with progressing disease could be isolated for more 
close monitoring and treatment. 

Conclusion 
Our study showed a significant positive correlation 
between hemoglobin concentrations and their respective 
CD4 lymphocyte counts. 
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