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Comparison Between CD4 Count, Haematological Manifestations 
and Respiratory Tract Infections in HIV Seropositive Individuals
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ABSTRACT

Introduction: Acquired immunodeficiency syndrome(AIDS) 
originates due to Human immunodeficiency virus (HIV) in-
fect infection. If proper precaution is not taken, it can lead to 
continuous failure of patients immune system further leading 
to opportunistic infections which may be life –threatening. 
This study was conceived with the aim to study the compar-
ison between CD4 count, hematological manifestations and 
respiratory tract infections amongst HIV seropositive individ-
uals.
Material and Methods: Present study was done on 100 pa-
tients aged between 20-50 years. On the basis of CD4 count 
(obtained through hematology analyzer and flow cytometry) 
as part of the initial evaluation, patients were divided into four 
groups. Detailed history, symptoms, general and systemic ex-
amination was done. HIV status was confirmed by enzyme 
linked immune sorbent assay (ELISA) test with two different 
antigens. 
Results: There is a strong relation between CD4 count and 
the hematological features in HIV seropositive individuals. 
Mean age of patients was 34.56 ± 9.04 years. Out of 100 pa-
tients, 62% patients had mean corpuscular volume (MCV) 
within normal range (80-99 fl).Mean corpuscular hemoglobin 
(MCH) was 28.4 pg. Leucopenia and Lymphopenia was seen 
in 20.8% and 65% cases respectively. Thrombocytopenia, 
severe anemia and pulmonary manifestations were seen in 
19%, 76% and 55% cases respectively. Majority of the cases 
of pneumocystis carnii pneumonia and mycobacterium avium 
complex (MAC) cases were reported in patients with CD 4 
count <200cells/mm3.
Conclusion: Opportunistic pulmonary infections arise more 
frequently in HIV patients with lower CD4 counts, indicating 
a strong relation between CD4 count and respiratory compli-
cations in HIV patients. Thus, high level of clinical suspicion 
is required for diagnosis of respiratory complications in HIV 
individuals.
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INTRODUCTION
AIDS was first recognized in 1981 and HIV in 1983. Glob-
ally the phenomenon of HIV/AIDS is best viewed as a pan-
demic affecting nearly all the countries of the world. In In-
dia, an estimated number of people living with HIV were 
2.08 million in 2011with an adult prevalence of0.29%, home 
to the world's third-largest population suffering from AIDS.1

HIV is transmitted primarily via unprotected sexual inter-
course (including anal and oral sex), contaminated blood 
transfusions, hypodermic needles and from mother to child 
during pregnancy, delivery, or breastfeeding.2

Low literacy level among population and wide labor migra-
tion are the few factors which have led in deficiency of gen-
der disparity and awareness regarding the disease especially 

in rural population.3

Infection with HIV primarily involves a subgroup of T-lym-
phocytes (CD4+ve), but other cell types are also invaded 
by the virus, thus the most important biomarkers of disease 
stage and progression in patients with an HIV infection are 
the CD4 count and HIV RNA concentration.4 CD4 cell count 
is an excellent indicator of an HIV-infected patient’s risk of 
developing opportunistic pulmonary infections presumably 
because it reflects stage of HIV disease and degree of im-
mune compromise.5 HIV-related illness typically develops at 
or below a characteristic CD4 cell count range; knowledge 
of an HIV-infected patient's CD4 cell count can be extremely 
useful in defining the possible diagnoses and assessing rela-
tionship between them.
This study was conceived with the aim to study the correla-
tion between CD4 count and haematological manifestations 
and respiratory tract infections amongst HIV seropositive 
individuals.

MATERIAL AND METHODS
An observational cross-sectional study was done on 100 pa-
tients attending antiretroviral therapy center and outpatient 
department from January 2014 to June 2015 in Department 
of Medicine, BRD Medical College and Nehru Chikitsalya 
Gorakhpur. 
All the patients of age group 20-50 years with ELISA posi-
tive HIV were included in the study while patients on highly 
active anti retroviral therapy (HAART), patients with known 
hematological disorder, patients with other co-morbid illness 
and pregnant females were excluded from the study.
A written informed consent from all patients and institutional 
ethics committee approval was obtained before starting the 
study and complete confidentiality was observed regarding 
the identity of the subjects.
CD4 count was done as part of the initial evaluation for pa-
tients. Patients were divided into four groups, Group A (CD4 
count >500 cells/ μl), Group B (CD4 count 500-350 cells/
μl), Group C(CD4 count 350-200 cells/μl) and Group D 
(CD4 count <200 cells/μl).
Diagnosis was done on complaints such as weight loss, per-
sistent diarrhea, chronic cough, unexplained fever and pro-
longed enlargement of glands, generalized body ache, recur-
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rent infections, rashes and sores in mouth, anus and genitals.
Patients were studied for detailed history, symptoms, general 
and systemic examination (especially for hematological and 
respiratory involvement) and other investigations (for CD4 
cell count, Hg, RBC morphology, Leukocyte count, Platelet 
count, Chest X-ray, sputum and pulmonary diagnosis). 
HIV status was confirmed by ELISA test with two different 
antigens. Absolute CD4 counts were obtained through he-
matology analyzer and flow cytometry in which reagent BD 
Multitest CD3/CD4/CD8/CD45 was employed. Peripheral 
blood cell counts were performed using an ABX Pentra 120 
DX automated hematology analyzer for hemoglobin concen-
tration, MCV, mean corpuscular haemoglobin (MCH), mean 
corpuscular haemoglobin concentration (MCHC), total and 
differential leukocyte count, absolute lymphocyte count and 
platelet counts. 
Three sputum samples (first spot, early morning and second 
spot) were collected which further smeared and stained by 
grams stain and Ziehl Nelson stain, early morning sputum 
was inoculated into Lowenstein Jenson media and followed 
by chest X-ray examination. 

STATISTICAL ANALYSIS
Data were presented as mean with standard deviation (SD) 
using IBM SPSS version 20. All hypotheses were construct-
ed two tailed and p<0.05 was considered significant.

RESULTS
In the present study, age of the patients ranged from 20 to50 
years with mean age of 34.56 ±9.04 years. Out of 100 pa-
tients, 64% were males while 36% were females with male 
to female ratio of 1.7:1. Out of 100 patients, 3% patients be-
long to group A while group B had 21% patients, whereas in 
group C and group D, 45% and 31% patients were present 
respectively.
Out of 100 patients, 29 (40.2%) patients had cough and ex-

pectoration whereas, 12(16.6%) had cough without expecto-
ration and 8 (11.1%) patients showed symptoms of hemopt-
ysis, 14 (19.4%) patients had symptom of breathlessness and 
9 patients (12.5%) had chest pain.
Out of 100 patients; 44% were showing symptoms of normal 
vesicular breath sound whereas, 32% were having bronchial 
breath sound. Twelve percent patients showed symptom of 
coarse crept and 5% had symptom of wheeze While 4% had 
bronchial breath sounds with crept and 3% showed wheeze 
with crept.
Chest X-ray of patients showed that, 45% patients were nor-
mal. Also, 33%, 9%, 1%, 5%, 3%, 1%, 1%, 1% and 1% had 
pleural effusion, reticulonodular shadow and milliary mot-
tling respectively. Cardiomegaly, pneumothorax and pulmo-
nary fibrosis were found in 1% of patients.
Sputum examination of 14 patients showed that, 10 (71.43%) 
patients showed positive results while 4 (28.57%) patients 
showed negative results. Whereas in case of Acid fast bacilli 
staining, 12 (85.71%) cultures were positive and 3 (21.43%) 
were negative. In sputum culture, none of the organism was 
found in group A,while in group B only one (7.14%) patient 
was infected with Strep.pneumoniae,in group C, 2 (14.28%) 
patients have infection of Strep.pneumoniae and 2 (14.28%) 
hadStaph.aureus whereas, in group D all patients were infect-
ed; 3 (21.43%)patients were infected with Strep. Pneumonia, 
2 (14.28%) had infection of Staph. aureus, 2 (14.28%) were 
infected with Pseudomonas aero and 1 (7.14%) patient got 
infection of Haemophilus influenza and 1 (7.14%) was in-
fected with Klebsiella.

DISCUSSION
Recognizing the hematological and respiratory features of 
HIV infection is very important with the continuing rise in 
the prevalence of HIV infection particularly in a developing 
country like India. 
The majority of the patients (48%) were in the age group of 

Group Hg RBC MCV MCH MCHC TLC ALC Platelets
A 11.0± 0.7 4.0±0.7 90±3 35±5 34±4 8915±321 2811±132 2.8±0.43
B 10.4±0.6 3.7±0.6 88±4 30±8 32±5 7654±802 2465±168 2.6±0.21
C 8.5±0.9 3.3±0.9 83±6 29±3 30±5 6722±711 1614±156 2.3±0.41
D 6.3±1.0 2.9±0.5 80±4 27±4 29±6 5209±519 1289±213 2.17±0.59
Group A: (CD4 count >500 cells/ μl), Group B: (CD4 count 500-350 cells/μl), Group C: (CD4 count 350-200 cells/μl) and Group D 
(CD4 count <200 cells/μl). Data is expressed as mean±SD. Hg; Hemoglobin (g/dl), RBC; Red blood corpuscles (million/mm3), MCV; 
Mean corpuscular volume (fl), MCH; Mean corpuscular Hemoglobin (pg), MCHC; Mean corpuscular hemoglobin concentration (g/
dl), TLC; Total leukocyte count (cells/dl), ALC; Absolute lymphocyte count (cells/dl), Platelets in lakhs.

Table-1: Showing observations of different parameters in all the groups

Pulmonary diagnosis N Group A Group B Group C Group D
Pyogenic pneumonia 14 1 (7.14) 2 (14.2) 4 (28.5) 7 (50)
Tuberculosis 29 1 (3.44) 3 (10.3) 10 (34.4) 14 (48.27)
Fungal pneumonia 4 0 0 0 3 (75)
PCP 5 0 0 1 (20) 4 (80)
Pneumothorax 1 0 0 0 1 (100)
FPP 1 0 0 0 1 (100)
MAC 1 0 0 0 1 (100)
Data is expressed as no of patients (%), PCP; pneumocystis carnii pneumonia, MAC; mycobacterium avium complex, FPP; Fungal 
and pyogenic pneumonia, N; no of patients

Table 2: Showing findings of Pulmonary Diagnosis of HIV patients
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30 to 40 years, with mean of 34.56 ± 9.04 years. This was in 
accordance with the study done by Patwardhan et al.There 
was male predominance, with a male to female ratio of 1.7:1 
which was comparable with the study done by Chandrakar 
J et al.6,7

The Hb level ranged from 3.3to 16.3g/dl with the mean be-
ing 9.9 ± 1.09 g/dl, as also reported by Kaloutsi et al in the 
range of 3.8 to 17.3g/dl and a mean of 10.8 g/dl which was in 
favour of our study.8 However Treacy et al reported a higher 
mean of 11.34 g/dl compared to the present study.9

Present study indicates a strong relation between CD4 count 
and the haematological features in HIV seropositive individ-
uals; also that only Hb and total leucocyte count were signifi-
cantly affected by the CD4 cell counts. Thus, as the CD4 cell 
counts decreased, so did the hemoglobin (Hb) levels and the 
total leukocyte counts. 
Mean RBC count was 3.15 ±0.84 million/mm3. Tripathi et al 
reported a RBC count of 3.09±0.36 million/mm3 among 55 
AIDS patients.10

MCV in the present study was 87.3 fl. Tripathi et al report-
ed 81.81fl in majority of the patients.10 In the present study, 
62% had MCV within normal range (80–99 fl) indicating 
normocytic nature of RBCs.
In present study, MCH was 28.4 pg. Almost similar ob-
servation was made by Tripathi et al with aMCV of 27.59 
fl.10 MCHC ranged from 25.9gm/dl to 36.2gm/dl with the 
mean being 32.5±1.74 gm/dl. Sixty seven percent cases had 
MCHC between 31.5 to 34.5gm/dl indicating normochroma-
sia in the majority of patients.
TLC in the study population was 5627±657cells/mm3. A 
similar observation was made by Patwardhan et al in 378 
cases. Leucopenia was seen in 20.8% cases.6

Lymphopenia (absolute lymphocyte count less than 1500 
cells/mm3) was seen in 65% cases. Treacy et al reported 
lymphopenia in 14 cases.9 However Tripathi et al observed a 
lower number of lymphopenia cases (25.6%).10

In the present study thrombocytopenia was seen in 19% cas-
es. This had been reported by Patwardhan et al in 13% cases.6

Haematological parameters were compared infour groups. 
The number of cases with anaemia, leucopenia, and lym-
phopenia increased with reducing CD4 cell counts. Mean 
TLC and ALC was lower with reducing CD4 cell counts. 
These parameters showed significant difference between 
three groups with differing CD4 cell counts (p<0.05). This 
indicates a higher occurrence of anaemia, lymphopenia and 
leucopenia with progression of disease. Though there was 
a difference in mean platelet count between three groups, 
it was not statistically significant, indicating occurrence 
of thrombocytopenia independent of disease progression 
(p>0.05).
Both opportunistic infections and dyserythropoesis also 
led to certain abnormalities in hematological profile of pa-
tients.11 Symptoms of severe anaemia was reported in about 
76% patients with MAC diasease.12 In HIV-infected patients, 
studies have also reported chronic pure red cell aplasia with 
parvovirus B19 infection.13

Above finding are sufficient to confirm that hemoglobin con-
centration might be the authentic biomarker for the diagnosis 
of HIV infection in a patient and could guide therapeutic op-

tions for patients with anemia.
In this study, the pulmonary manifestations were seen in 
55% cases with tuberculosis 52.72% as commonest mani-
festation. 
Tuberculosis included all the cases of recently diagnosed pul-
monary TB (18%), military TB (5%) and tubercular pleural 
effusion (6%). A study done by Sham P Toshniwalincluded 
147 patients of tuberculosis was also consistent with present 
study observation.14

Five cases of PCP had been reported, while only one case had 
been recorded for MAC. Majority of the cases of PCP and all 
of MAC cases were in group with CD 4 count< 200cells/
mm3, thus indicating significant relationship of these oppor-
tunistic infections with the decline in CD4 count (p<0.05). 
Study done by Kumaraswamy et alreported median CD4 
count of patients with PCP of 142 cells /µl, consistent with 
present study.15,16

In India, the most common opportunistic infection among 
people with HIV infection is pulmonary tuberculosis.17 TB is 
unique in that it can occur over a wide range of CD4 count, 
although it is more frequent at CD4 counts < 300/µl.16

CONCLUSION
There was a strong correlation between CD4 count and 
pattern of respiratory complications in HIV-seropositive 
patients. From present study it is clear that incidence of all 
disease expressions was increased with lower CD4 counts. 
Previous Studies also shown that there is a higher prevalence 
of diseases such as bacterial pneumonia and tuberculosis as 
the CD4 count level declines.
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