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ABSTRACT

Background: Around 2.1 million people are currently living with human immunodeficiency virus (HIV) infection in India.
Hematological parameters have been proposed as alternative markers of HIV infection in areas with limited resources.
This study aimed to describe hematological parameters in patients with HIV infection and to determine their association
with CD4 cell counts. Methods: This cross-sectional study assessed 100 HIV patients on antiretroviral therapy (ART). Their
blood samples were collected to measure complete blood count (CBC) and CD4 count. Patients with known hematological
disorders, critically ill patients, and those not willing to give informed consent were excluded. The Chi-square test was used
to find the association between hematological parameters and CD4 counts. Results: Most patients with HIV infection had
anemia (85%), followed by thrombocytopenia (42%) and neutropenia (36%). There was a statistically significant association
between the number of patients having anemia and CD4 cell counts. Conclusion: Hematological changes are common in
HIV patients. Hematological parameters should be routinely monitored and managed to reduce morbidity. Also, patients
with unexplained low blood counts should be screened for underlying HIV infection.
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round 2.1 million people in India are estimated

to have human immunodeficiency virus

(HIV)!. According to National AIDS Control
Organization (NACO), the national prevalence is 0.22%
(0.17%-0.29%)>. A higher prevalence of 7% has been
reported in high-risk groupsl.

HIV attacks the immune system of the body. Opportu-
nistic infections can take advantage of a weakened
immune system and cause fatal health problems®.
The concentration of HIV RNA and CD4 count are
important biomarkers of disease progression*®.Total
lymphocyte count, white blood cell (WBC) count,
and hemoglobin concentration have been proposed
as alternative markers of HIV infection, especially in

developing countries with limited financial resources’.

This study aimed to describe the hematological para-
meters in patients with HIV infection and to determine
their association with CD4 cell counts.
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METHODS

This cross-sectional study was conducted at a tertiary care
teaching hospital in North India after approval from the
Institutional Ethics Committee. Informed consent was
obtained from all participants. One hundred patients
coming to the ART Unit of Medicine OPD over 6 months
were included in the study. Patients with known
hematological disorders, critically ill patients, and those
not willing to give informed consent were excluded.

A semi-structured proforma was used to gather relevant
information. Patient's blood samples were taken to
measure their complete blood count (CBC) and CD4
counts. All patients were on ART at the time of taking
their blood samples. Anemia, thrombocytopenia, leuko-
penia, neutropenia, and lymphopenia were looked for
in CBC. Their association with CD4 cell counts was
determined.

Operational Definitions

Anemia was defined as hemoglobin <13 g/dL in males
and <12 g/dL in females. Leukopenia was defined as WBC
<4,000/uL. Thrombocytopenia was defined as a platelet
count of <1,00,000/uL. Neutropenia was defined as an
absolute neutrophil count of <1,500/uL. Lymphopenia
was defined as a total lymphocyte count of <1,000/uL.



Sample Size Calculation

Open Epi software was used to calculate the sample
size’®. Taking anticipated frequency as 0.22%, within 1%
confidence limits and 95% confidence level, the sample
size was calculated as 85.

Data Analysis

SPSS version 20.0 was used for statistical analysis.
Descriptive statistics were used to analyze socio-
demographic variables. The Chi-square test was used
to determine the association between hematological
parameters and CD4 counts. P value <0.05 was
considered statistically significant.

RESULTS

We assessed 100 patients with HIV infection. There
were 50 males and 50 females. They were in the age
group 18 to 60 years with a mean age of 29.9 years. Most
patients presented with fatigue (69 patients, 69%), fever
(61 patients, 61%) and weight loss (44 patients, 44%).
Other symptoms observed were cough (22 patients,
22%), and diarrhea (10 patients, 10%).

Anemia was the most common hematological abnor-
mality seen in 85 patients (85%), followed by thrombo-
cytopenia in 42 patients (42%) and leukopenia in
11 patients (11%). Neutropenia was seen in 36 patients
(36%), whereas only 9 patients (9%) had lymphopenia.
Sixty-eight out of 85 (80%) patients had normocytic
normochromic anemia, whereas 7 (8%) had microcytic
hypochromic anemia.

Sixty-four patients had CD4 cell count ranging from
201 to 500 cells/uL. Twenty-five patients had <200 CD4
cells/pL. Eleven patients had more than 500 CD4 cells/p.L.

We found a statistically significant association between
CD4 cell counts and the number of patients having
anemia and neutropenia (Table 1). With a decrease in
CD4 cell counts, more patients were found to have
anemia and neutropenia.
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DISCUSSION

This study was planned to describe hematological
parameters in patients having HIV infection and to
determine their association with CD4 cell counts.

We found anemia in 85% of HIV patients in our study.
Our finding was similar to that reported by Parinitha
et al. They assessed 250 HIV patients in Karnataka
and found anemia in 210 of them (84%). Normocytic
normochromic was the most common type of anemia, !’
as was also the case in our study.

Anemia in HIV infection has varied causes. High
viral load, opportunistic infections like Mycobacterium
avium complex (MAC), inflammatory cytokines and
malignancy play important roles. Also, zidovudine
can cause myelosuppression and lead to macrocytic
anemia. Defective iron metabolism, reutilization, and
vitamin B12 deficiency are other causes!%!.

Hemoglobin concentration has been proposed as an
alternative marker of HIV prognosis, especially in
resource-poor developing countries.” Durandt et al
have discouraged this practice as few other causes like
nutritional deficiencies, are independent causes for
anemia and are unrelated to HIV infection'?. But in the
absence of better markers for disease progression in
resource-poor areas, we the severity of anemia may be
used as an indicator of disease progression.

We found neutropenia in 36% of patients. Also, there was
a statistically significant association between CD4 cell
counts and the number of patients having neutropenia.
High viral load, low CD4 cell counts and use of drugs
like sulfamethoxazole + trimethoprim are responsible
for neutropenia in patients with HIV infection!?.

High viral load directly affects hematopoiesis and leads
to thrombocytopenia, leukopenia and lymphopenia,
in addition to anemia and neutropenia!®!2. But we did
not find a significant association of CD4 cell counts
with the number of patients having thrombocytopenia,

Table 1. Association Between Hematological Parameters and CD4 Cell Counts

CD4 cell count
(per pL) <200 (n = 25)

Parameter

CD4 cell count CD4 cell count Chi-square

(per pL) 201-500 (n = 64) (per pL) >500 (n =11) statistic (P value)

Anemia (No. of cases) 23
Thrombocytopenia (No. of cases) 1
Leukopenia (No. of cases) 5
Neutropenia (No. of cases) 4
Lymphopenia (No. of cases) 6

51 11 26.063 (0.02)
28 3 8.962 (0.06)
5 1 17.946 (0.22)
28 4 15.924 (0.04)
3 0 13.965 (0.08)
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leukopenia or lymphopenia. While for thrombocytopenia,
statistical significance just missed the mark, p values
were much higher for leukopenia and lymphopenia.
The smaller sample size may have contributed to this
statistical nonsignificance in our study. Future studies
with larger sample sizes may give a better idea of the
association between the two.

We propose regular monitoring and management
of hematological changes in HIV patients to reduce
morbidity. All patients who were identified to have
hematological changes in our study, were requested to
follow-up every 4 weeks for monitoring of CBC. As oral
iron therapy takes 2 to 3 weeks to show its effects, we
decided to monitor CBC at an interval of 4 weeks. But
any further data was not collected as it was beyond the
scope of this study.

Also, a progressive decline in all cell lines may indicate
disease progression. Future longitudinal studies may be
able to throw a better light on frequency of monitoring
of these hematological parameters as a marker of
disease progression.

Fatigue has been reported as the most common symptom
of HIV infection'¥!4. It was also the most common
presenting symptom in our study. Chronic ongoing
inflammatory processes within the cardiovascular
system and brain may be responsible for fatigue
in HIV patients'®. Fever also occurs, mostly due to
superimposed opportunistic infections like tuberculosis
and MAC'. Most opportunistic infections occur when
CD4 cell count is <500 cells/mm?'7. Also, weight loss of
even 5% has been associated with an increased risk of
developing opportunistic infections in HIV patients!®.

Eighty-nine of 100 patients in our study had CD4 cell
count <500 cells/mm?®. This may have contributed to the
high prevalence of fever and weight loss in our study.
The causes of these symptoms need to be looked for

and managed effectively to give patients a better quality
of life.

CONCLUSION

Anemia and neutropenia are most commonly associated
with a decrease in CD4 counts in HIV patients.

Our study had a small sample size of 100 patients. This
is a limitation of our study. Convenience sampling was
used instead of random sampling. Also, this study had
a cross-sectional design. All these factors may affect its
generalizability.

Despite certain limitations, our study recommends that
patients with unexplained low blood counts should
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be screened for HIV infection, especially in high-risk
populations and areas where the prevalence of HIV is
higher.

It also invites the attention of researchers to explore this
aspect further. Longitudinal studies with larger sample
sizes will be beneficial in describing the course and
progression of hematological changes in HIV patients.
They can also guide in formulating recommendations
related to the frequency of monitoring of hematological
parameters.
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