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Abstract

Introduction: Human immunodeficiency virus (HIV) is characterized by a progressive damage of im-
mune system, resulting in a number of opportunistic infections and hematological abnormalities, and
become more severe in late stages. Hematological abnormalities are common manifestations, with
factors including CD4+ count, opportunistic infection, and HIV viral load. The aim of this study was
to investigate the correlation between CD4+ count, opportunistic infection, and HIV viral load with
hematological abnormality in HIV patients.

Material and methods: An observational study was conducted at tertiary institution, Dr. Wahidin
Sudirohusodo Hospital, Makassar, from November 2021 to February 2022. Secondary data from
medical records of HIV-infected patients were used. Chi-square test and independent ¢-test were em-
ployed to determine the correlation between CD4+ count, opportunistic infection, and HIV viral load
with hematological abnormality.

Results: Among 83 HIV subjects, anemia was present in 47% of the cases. Leucopenia, lymphopenia,
and thrombocytopenia were observed in 10.8%, 28.9%, and 9.6%, respectively. Anemia and lympho-
penia significantly correlated with CD4+ count (p < 0.001) and also, anemia correlated with sexually
transmitted infection as co-infection (p = 0.044). No significant correlation was found between leuco-
penia and thrombocytopenia with CD4+ count (p > 0.05), between anemia and lymphopenia with op-
portunistic infection and co-infection (p > 0.05), and between anemia, leucopenia, lymphopenia, and
thrombocytopenia with viral load (p > 0.05).

Conclusions: Anemia and lymphopenia significantly correlated with CD4+ count. CD4+ count moni-
toring is needed for early detection of hematological abnormalities in order to lower morbidity and
increase quality of life.
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Introduction

In 2020, there were 37.7 million people living with hu-
man immunodeficiency virus (HIV) globally, and 1.5 mil-
lion people became newly infected. As of 30 June, 2021,
28.2 million people were accessing antiretroviral therapy
(ARVs) [1]. The number of HIV/acquired immunodefi-
ciency syndrome (AIDS) cases in Indonesia continues to
increase. In 2019, the number of HIV cases in Indonesia was
50,282, and mostly prevalent in males (64.5%) [2].

HIV is characterized by a progressive damage of im-
mune system, resulting in a number of opportunistic infec-
tions and hematological manifestations [3]. Hematological
abnormalities, including anemia, leucopenia, and thrombo-
cytopenia are common manifestations of HIV infection, es-
pecially in advanced stages [4], with anemia being the most
commonly encountered hematologic abnormality and sig-
nificant predictor of progression to AIDS and death [5].

The aim of this study was to assess factors associated
with hematological abnormalities, such as anemia, leukope-
nia, lymphopenia, and thrombocytopenia in HIV-infected
patients.

Material and methods

The present cross-sectional study was done on outpatient
department at Dr. Wahidin Sudirohusodo Hospital, Makas-
sar. Retrospective data of three years from 2019 to 2021 were
retrieved from medical records. Subjects of this study were
HIV-infected patients who met the following inclusion cri-
teria: males and females > 18 years old, diagnosed with HIV
at Dr. Wahidin Sudirohusodo Hospital, Makassar, with com-
plete medical record data. Exclusion criteria were pregnancy
or any previously known underlying disease, such as liver,
kidney, and blood disorders, autoimmune diseases, and ma-
lignancies. Secondary data from medical records of HIV pa-
tients were obtained, and hematologic profile (hemoglobin,
leukocytes, lymphocytes, and platelets) was collected as well
as CD4+ count, toxoplasmosis, other agents, rubella, cyto-
megalovirus, and herpes simplex (TORCH) infection status,
HIV viral load, and diagnosis of candidiasis, tuberculosis,
and sexually transmitted infections (ST1s). The research was
conducted after ethical approval from the Ethics Committee
of Dr. Wahidin Sudirohusodo Hospital, Makassar (approval
No.: 535/UN4.6.4.5.31/PP36/2021).

HIV patients are individuals infected with HIV virus,
confirmed by HIV-positive antibody through enzyme-linked
immunosorbent assay (ELISA). Hematological abnormality
was considered a manifestation of atypical complete blood
tests measured with hematology analyzer (Sysmex Corpo-
ration), and grouped into anemia, leucopenia, lymphopenia,
and thrombocytopenia. Anemia is a hemoglobin deficiency,
with level falling below normal value (hemoglobin < 13 mg/dl
in males, and < 12 mg/dl in females). Leucopenia is a leuko-
cyte count that is below normal value (< 4,000/ul); lympho-
peniais alymphocyte percentage that falls below normal value
(< 20%), and thrombocytopenia is a platelet count below
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normal value (< 150,000 mg/dl). Age was calculated based
on date of birth and divided into three groups, such as
< 30 years, 30-45 years, and > 45 years. Gender was grouped
into male and female. CD4+ count obtained during labora-
tory examination by using a flow cytometer (CyFlow) de-
vice was grouped into < 200 cells/mm? and > 200 cells/mm?°.
Opportunistic infections are infections caused by organisms
that normally do not cause clinical manifestations; they oc-
cur in patients with immune system deficiency, and were
grouped into candidiasis, tuberculosis (TB), and TORCH.
Co-infections are caused by different organisms, occurring
simultaneously in patients, such as STIs, hepatitis B, and
hepatitis C. Candidiasis was diagnosed if oral thrush was
found on a physical examination, or as a result of a support-
ing examination that indicated Candida infection. Tubercu-
losis was deemed if clinical manifestations were found with
the results of supporting examinations showing the pres-
ence of Mycobacterium tuberculosis. TORCH infection
was diagnosed if laboratory examinations’ results showed
the presence of antibodies of organisms that cause the in-
fection. STIs were considered if risk factors were found
accompanied by laboratory examinations’ results showing
the presence of antibodies of organisms that cause the in-
fection. Hepatitis B or hepatitis C were deemed if laboratory
examinations’ results showed the presence of viral antigens
in the blood. HIV viral load was considered as the number
of HIV viruses in the blood calculated through a viral load
with HIV-1 monitor test, divided into < 100,000 copies/ml
and > 100,000 copies/ml.

All data from the samples were transferred to electronic
storage media. Analysis was conducted using SPSS program
version 25.0. Independent #-test and y? test were employed
for statistics, with p-value < 0.05 considered statistically sig-
nificant.

Results

In this study, the study cohort consisted of 71 (85.5%)
males and 12 (14.5%) females, with age ranging between
19 and 60 years, and mean age of 33.22 + 8.62 years. Based
on age, most of the patients were in the 30-45 years (50.6%)
age group. Based on CD4+ count, 51 (61.4%) subjects had
CD4+ < 200 cells/mm’. Anemia was found in 47% cases, and
based on the type of anemia, 17.9% subjects had microcytic
hypochromic anemia, and 82.1% subjects had normocytic
normochromic anemia. Leucopenia, lymphopenia, and
thrombocytopenia were observed in 10.8%, 28.9%, and 9.6%
of the participants, respectively. In terms of opportunistic
infections, candidiasis was found in 34.9%, tuberculosis in
14.5%, and TORCH in 56.6% of the patients. In addition,
STIs were observed in 7.2%, hepatitis B infection in 9.6%,
and hepatitis C infection in 2.4% of the cases (Table 1).

Significant correlation was noted between CD4+ count
and leukocyte count, lymphocytes, hemoglobin levels,
and hematocrit, with p = 0.041, p < 0.001, p < 0.001, and
p < 0.001, respectively. There was no significant associa-
tion between CD4+ count and platelet count, neutrophils
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count, monocytes count, and eosinophils count, p = 0.869,
p=0.796, p = 0.739, and p = 0.917, respectively (Table 2).

There was a significant association between CD4+
count with anemia (p < 0.001), where HIV patients with
CD4+ < 200 cells/mm?® had a 90.61 times higher risk of ane-
mia compared with CD4+ > 200 cells/mm® (95% CI: 11.22-
731.54%). Otherwise, no significant association was found
between CD4+ count with leucopenia (p = 0.286). There
was a significant correlation between CD4+ count and
lymphopenia (p < 0.001), where HIV patients with CD4+
< 200 cells/mm® had a 25.46 times higher risk of lympho-
penia than CD4+ > 200 cells/mm?® (95% CI: 3.22-201.05%).
There was no significant association between CD4+ count
with thrombocytopenia (p > 0.949) (Tables 3-6).

Moreover, no significant correlation was found between
opportunistic infection groups of candidiasis, tuberculosis,
and TORCH (p = 0.698, p = 0.378, and p = 0.484, respec-
tively) as well as hepatitis B and hepatitis C co-infections
with anemia (p = 0.572 and p = 0.931, respectively). How-
ever, there was a significant correlation between co-infection
of STIs and anemia (p = 0.044) (Table 7).

Also, no significant association was observed between
opportunistic infection of candidiasis, tuberculosis, and
TORCH with lymphopenia (p = 0.066, p = 0.292, and
p = 0.206, respectively) as well as co-infection with STIs,
hepatitis B, and hepatitis C (p = 0.105, p = 0.573, and
p = 0.506, respectively) and lymphopenia (Table 8).

Additionally, there was no significant association be-
tween viral load with anemia, leukopenia, lymphopenia,
and thrombocytopenia (p = 0.630, p = 0.803, p = 0.137, and
p = 0.720, respectively) (Tables 9-12).

Discussion

The current study included 83 study subjects, with pre-
dominance of males (85.5%). This finding is in line with
a study by Kumar et al. [6] who showed male predominance
of 78%. A study by Parinitha and Kulkarni et al. [7] also
showed male predominance in 68% of cases, and Bhardwaj
et al. [3] from India reported 57.5% of male subjects.

In this study, the age range of the subjects was between
19 and 60 years, with mean age of 33.22 + 8.62 years. Based
on age, it was found that the majority of patients were in
the age group of 30-45 years (50.6%). These findings agree
with studies done by Wande et al. [8] who showed mean age
of 34 years. A study by Damtie et al. [9] in Ethiopia demon-
strated age range of 20-67 years, with mean age of 38.8
+ 9.9 years and median age of 37 years, with majority (35%)
of the cases being in the 40-49 age group. Another study by
Katemba et al. [10] from Uganda showed that the majority
of patients were 34 years old.

The present study showed that 39 (47.0%) subjects had
anemia, out of which 7 (17.9%) had microcytic hypochromic
anemia and 32 (82.1%) subjects had normocytic normochro-
mic anemia. These findings are in line with a research done
by Akinbami et al. [11] who showed the prevalence of anemia
of 24.2%. Other research by Bhardwaj et al. [3] reported even
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Table 1. Characteristics of subjects (N = 83)

Variable ‘ n (%)
Gender

Male 71 (85.5)

Female 12 (14.5)
Age

< 30 years 35 (42.2)

30-45 years 42 (50.6)

> 45 years 6(7.2)
CD4+ count

<200 51 (61.4)

> 200 32 (38.6)
Leucopenia

Yes 9 (10.8)

No 74 (89.2)
Lymphopenia

Yes 24 (28.9)

No 59 (71.1)
Anemia

Yes 39 (47.0)

No 44 (53.0)
Types of anemia

Microcytic hypochromic 7 (17.9)

Normocytic normochromic 32 (82.1)
Thrombocytopenia

Yes 8 (9.6)

No 75 (90.4)
Opportunistic infections

Candidiasis 29 (34.9)

Tuberculosis 12 (14.5)

TORCH 47 (56.6)
Co-infection

Sexually transmitted 6(7.2)

infections

Hepatitis B 8 (9.6)

Hepatitis C 2 (2.4)

higher prevalence of anemia of 72.5%. Katemba et al. [10]
from Uganda demonstrated anemia in 67.38% of cases, with
majority having normocytic normochromic anemia (89.47%),
followed by microcytic hypochromic anemia (8.42%) and
macrocytic hypochromic anemia (2.11%). In yet another
study by Wisaksana et al. [12], the most common anemia
was normocytic normochromic anemia, with characteristics
of normal or low reticulocyte index indicating that chronic
disease anemia was the main cause. Other research conducted
around the world showed that the prevalence of anemia in
HIV patients was ranging from 63% to 95%, and anemia was
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Table 2. Blood component levels with CD4+ count
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Variable (unit) CD4+ < 200 (n = 51) CD4+ > 200 (n = 32) p-value
WBC (/ul) 6262.75 + 3090.82 7595.63 + 2380.85 0.041*
Neutrophil (/pl) 4077.88 + 2871.07 4223.49 + 1687.87 0.796*
Lymphocyte (%) 21.62 +9.58 32.67 £ 9.59 < 0.001*
Monocyte (/ul) 535.50 (282.10-2201.80) 528.15 (297.60-1367.40) 0.978**
Eosinophil (/ul) 181.50 (0.00-2263.00) 216.70 (22.80-1287.50) 0.340**
Basophil (/pl) 21.60 (0.00-116.00) 48.20 (2.28-407.00) 0.027**
Hemoglobin (gr/dl) 11.38 + 1.97 14.92 + 1.32 < 0.001*
RBC (105/ul) 3.99+0.72 5.05 + 0.52 < 0.001*
HCT (%) 3333+ 6.95 44.07 + 3.66 < 0.001*
MCV (fl) 87.00 (64.00-97.00) 86.50 (79.00-98.00) 0.388**
MCV (pg) 29.00 (19.00-35.00) 29.00 (26.00-45.00) 0.134**
MCHC (gr/dI) 33.00 (30.00-38.00) 34.00 (32.00-35.00) 0.026**
Platelet (/ul) 277431.37 £ 103419.77 281187.50 + 95149.94 0.869*
PCT (%) 0.13 £ 0.12 0.16 + 0.10 0.385*

*Independent t-test. **Mann-Whitney test.

Table 3. Relationship of CD4+ count with anemia

Table 5. Relationship of CD4+ count with lymphopenia

CD4+ Anemia Total p-value* CD4+ Lymphopenia | Total p-value*
count Yes No count Yes No
<200 <200
n 38 13 51 < 0.001 n 23 28 51 < 0.001
% 97.4 29.5 61.4 % 95.8 47.5 61.4
> 200 > 200
n 1 31 32 OR**: 90.61 n 1 31 32 OR: 25.46
% 2.6 70.5 38.6 | (95% Cl: 11.22-731.54%) % 4.2 52.5 38.6 95% Cl: 3.22-201.05%
Total Total
n 39 44 83 n 24 59 83
% 100.0 | 100.0 | 100.0 % 100.0 | 100.0 | 100.0
*y? test *y? test

Table 4. Relationship of CD4+ count with leucopenia

Table 6. Relationship of CD4+ count with thrombocytopenia

CD4+ Leucopenia Total p-value* CD4+ Thrombocytopenia Total p-value*
count Yes No count Yes No
< 200 0.286 < 200 0.949
n 7 44 51 n 5 46 51
% 77.8 59.5 614 % 62.5 613 614
> 200 > 200
n 2 30 32 n 3 29 32
% 22.2 40.5 38.6 % 37.5 38.7 38.6
Total Total
n 9 74 83 n 8 75 83
% 100.0 100.0 100.0 % 100.0 100.0 100.0
*\2 test X’ test
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Table 7. Relationship of opportunistic infection and co-infec-
tion with anemia
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Table 8. Relationship of opportunistic and co-infective infec-

tion with lymphopenia

Anemia Total p-value* Lymphopenia Total p-value*
Yes No Yes No
Candidiasis Candidiasis
Yes 0.698 Yes 0.066
n 12 17 29 n 12 17 29
% 37.5 333 34.9 % 50.0 28.8 34.9
No No
n 20 34 54 n 12 42 54
% 62.5 66.7 65.1 % 50.0 71.2 65.1
Tuberculosis Tuberculosi
Yes 0.378 Yes 0.292
n 6 6 12 n 5 7 12
% 18.8 11.8 14.5 % 20.8 11.9 14.5
No No
n 26 45 71 n 19 52 71
% 813 88.2 85.5 % 79.2 88.1 85.5
TORCH TORCH
Yes 0.684 Yes 0.206
n 23 24 47 n 11 36 47
% 59.0 54.5 56.6 % 45.8 61.0 56.6
No No
n 16 20 36 n 13 23 36
% 41.0 45.5 43.4 % 54.2 34.0 43.4
IMS IMS
Yes 0.044 Yes 0.105
n 0 6 6 n 0 6 6
% 0.0 11.8 7.2 % 0.0 10.2 7.2
No No
n 32 45 77 n 24 53 77
% 100.0 88.2 92.8 % 100.0 89.8 92.8
Hepatitis B Hepatitis B
Yes 0.572 Yes 0.573
n 3 5 8 n 3 5 8
% 7.7 11.4 9.6 % 12.5 8.5 9.6
No No
n 36 39 75 n 21 54 75
% 923 88.6 90.4 % 87.5 915 90.4
Hepatitis C Hepatitis C
Yes 0.931 Yes 0.506
n 1 1 2 n 1 1 2
% 2.6 23 2.4 % 4.2 1.7 24
No No
n 38 43 81 n 23 58 81
% 97.4 97.7 97.6 % 95.8 98.3 97.6
*y? test *y? test

HIV & AIDS Review 2024/Volume 23/Number 3
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Table 9. Relationship of viral load with anemia
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Table 11. Relationship of the viral load with lymphopenia

Anemia Total p-value*
Yes No
Viral load (copies/ml)
< 100,000 0.630
n 11 22 33
% 91.7 95.7 94.3
> 100,000
n 1 1 2
% 83 43 5.7
Total
n 12 23 35
% 100.0 100.0 100.0
*¥? test

Table 10. Relationship of the viral load with leucopenia

Lymphopenia Total p-value*
Yes No
Viral load (copies/ml)
< 100,000 0.137
n 4 29 33
% 80.0 96.7 94.3
> 100,000
n 1 1 2
% 20.0 33 5.7
Total
n 5 30 35
% 100.0 100.0 100.0
*y? test

Table 12. Relationship of viral load with thrombocytopenia

Leucopenia Total p-value* Thrombocytopenia Total p-value*
Yes No Yes No
Viral load (copies/ml) Viral load (copies/ml)
< 100,000 0.803 < 100,000 0.720
n 1 32 33 n 2 31 33
% 100.0 94.1 94.3 % 100.0 93.9 94.
>100,000 >100,000
n 0 2 2 n 0 2 2
% 0.0 5.9 5.7 % 0.0 6.1 5.7
Total Total
n 1 34 35 n 2 33 35
% 100.0 100.0 100.0 % 100.0 100.0 100.0
*¥? test *y? test

more commonly seen than leucopenia and thrombocyto-
penia [13].

In the current study, the prevalence of leucopenia was
reported in 9 (10.8%) subjects. This finding is in agreement
with a study by Kotwal et al. [14] who showed leucopenia in
12.72% of patients. However, higher results were obtained
by Bhardwaj et al. [3] who reported leukopenia in 18.33%
of participants, and by Ako et al. [15] with leucopenia ob-
served in 20% of subjects, whereas Kumar et al. [6] form In-
dia noted leucopenia in 35% of patients.

In this study, there were 24 (28.9%) lymphopenia sub-
jects. This result is lower than that reported by Parinitha and
Kulkarni (65.2%) [7] and Bhardwaj et al. (49.17%) [3].

In this study, thrombocytopenia was found in 8 (9.6%)
patients. This finding is in line with Wondimeneh et al. [16]
who showed thrombocytopenia prevalence of 5.9%. How-
ever, the result of this study is lower than that in Akinba-
mi et al. [11] research, where thrombocytopenia was found

HIV & AIDS Review 2024/Volume 23/Number 3

in 16.1% of patients as well as meta-analysis by Getawa
et al. [17] with 17.9% of thrombocytopenia cases and Tamir
et al. [18] from Ethiopia who showed thrombocytopenia in
18.7% of patients.

Regarding the prevalence of opportunistic infections in
the present research, 29 (34.9%) subjects had candidiasis, 12
(14.5%) had tuberculosis, and 47 (56.6%) had TORCH in-
fection. In addition, 6 (7.2%) patients had STI, 8 (9.6%) had
hepatitis B infection, and 2 (2.4%) had hepatitis C infection.
Other studies demonstrate different results. Fan et al. [19]
showed that hepatitis B prevalence was 5% and hepatitis C
was 19.5%, while Suja et al. [13] reported tuberculosis in
25%, candidiasis in 8%, and hepatitis B co-infection in 2%
of cases. Moreover, Duguma et al. [20] showed candidiasis in
6.2% and tuberculosis in 2.3% of individuals.

In the present study, there was a significant correla-
tion between CD4+ count and the number of leukocytes,
lymphocytes, and hemoglobin level (p < 0.05). However,
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there was no significant correlation between CD4+ count
and platelets, neutrophils, monocytes, and eosinophils
(p > 0.05). These findings are concordant with Aryastuti
et al. [21] study who reported a significant association be-
tween hemoglobin level and CD4+ count (p = 0.039), but no
significant association between leukocytes and platelets with
CD4+ count. Additionally, Dhal et al. [22] showed a signi-
ficant relationship between lymphocytes and CD4+ count
(p = 0.031), but no significant relationship between neutro-
phils, monocytes, and platelets with CD4+ count (p > 0.05).
Study by Olaniyi et al. [23] demonstrated a significant cor-
relation between hemoglobin, neutrophils, and lymphocytes
with CD4+ count (p < 0.05), but no significant correlation
between leukocytes, monocytes, and platelets with CD4+
count (p > 0.05).

In the current study, a significant relationship between
CD4+ count and anemia (p < 0.001) was found, where
HIV-infected patients with CD4+ < 200 cells/mm?® had
a 90.61 times higher risk of anemia compared with CD4+
> 200 cells/mm?® (95% CI: 11.22-731.54%). These findings
are in line with Suja ef al. [13] who observed a significant
relationship between anemia with CD4+ count (p = 0.008).
Furthermore, Deressa et al. [24] showed an increased risk
of anemia events in subjects with CD4+ < 200 cells/mm®
(AOR = 2.4; 95% CI: 1.3-4.9%), which can be caused by
erythrotropic dysfunction due to an increase in the number
of viruses along with a decline of immune system. A study by
Wisaksana et al. [12] observed that anemia was significantly
associated with low CD4+ count (p < 0.001).

In this study, there was no significant association be-
tween CD4+ count with leucopenia (p > 0.05). This finding
is not in line with Shen et al. [25] who reported that leucope-
nia is associated with a decrease in CD4+ count (p < 0.001).
A study by Talargia et al. [26] showed a significant associa-
tion between leucopenia and CD4+ count < 200 cells/mm?
(p < 0.05), while Ciccacci et al. [27] observed a significant
relationship between leucopenia and low CD4+ count
(p < 0.05). The results of the current study is possibly due to
the low percentage of subjects who experienced leucopenia
(10.8%). In the hematological profile, a significant relation-
ship between CD4+ count and leukocyte count was seen, but
if there is a hematological manifestation in the form of leu-
copenia compared with CD4+ count, there is on significant
relationship.

In this study, there was a significant association between
CD4+ countand lymphopenia (p < 0.05), where HIV patients
with CD4+ count < 200 cells/mm?®had a 25.46 times high-
er risk of lymphopenia than CD4+ count > 200 cells/mm?
(95% CI: 3.22-201.05%). These findings agree with that in
Bhardwaj et al. [3] study who showed a significant relation-
ship between lymphopenia and CD4+ count (p = 0.018).
Also, Talargia et al. [26] observed a significant association
between lymphopenia and CD4+ count < 200 cells/mm?
(p < 0.05), and Parinitha and Kulkarni et al. [7] reported
a significant relationship between CD4+ count and lympho-
penia (p < 0.0001).
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In the current study, there was no relationship between
CD4+ count with thrombocytopenia (p > 0.05). This finding
is concordant with Parinitha and Kulkarni et al. [7] and Won-
dimeneh et al. [16] who found no significant relationships
between CD4+ counts and thrombocytopenia (p > 0.05 and
p > 0.05, respectively). However, these findings are not in
line a study done by Bhardwaj et al. [3] who showed a sig-
nificant relationship between thrombocytopenia and CD4+
count (p = 0.044) as well as Gebreweld et al. [28] who found
the same, with p = 0.001. A study by Shen et al. [25] showed
that thrombocytopenia was associated with a decrease in
CD4+ count (p < 0.001).

In this study, there was no relationship between oppor-
tunistic infections, and hepatitis B and hepatitis C co-infec-
tions with anemia (p > 0.05), and there was a relationship
between STI with anemia (p < 0.05). These findings are not
concordant with Gebreweld et al. [28] study who observed
a significant association between anemia and opportunis-
tic infections (p < 0.001). A research by Fan et al. [19] re-
ported that hepatitis B infection was one of the risk factors
of cytopenia in HIV patients (p = 0.01), while hepatitis C
infection was not associated with the incidence of cytopenia
(p = 0.14). One of the factors, which play a role in the in-
cidence of anemia is opportunistic infection, along with
nutritional deficiencies, types of ARV drugs, direct effects
of HIV on the bone marrow, and malignancies associated
with AIDS [12].

In the present study, there was not significant relation-
ship between opportunistic infections and co-infection
with lymphopenia (p > 0.05). This findings are not in line
with Fan et al. [19] who reported that stage IV HIV is one
of the risk factors in cytopenia (p < 0.001), where the inci-
dence of opportunistic infections is often found at that stage.

In the current study, there was no significant relation-
ship between viral load and anemia, leucopenia. lymphope-
nia, and thrombocytopenia (p > 0.05). These findings are in
line with Denue et al. [4] study who showed that there was
no significant correlation between cytopenia and viral load.
A study by Ciccacci et al. [27] observed a significant rela-
tionship between anemia and viral load (p < 0.05), but no
significant relationship between leucopenia and thrombocy-
topenia and viral load (p > 0.05). The results of this study
are not concordant with Suja et al. [13] who reported a re-
lationship between anemia, neutropenia, and thrombocyto-
penia with a high viral load (p < 0.001). Fan et al. [19] found
that viral load > 100,000 copies/ml is one of risk factors for
the occurrence of cytopenia in HIV patients (p < 0.001).

The results of this study showed no significant associa-
tion between viral load and anemia, leucopenia, lymphope-
nia, and thrombocytopenia due to limited number of sam-
ples (only 35 out of 83 subjects): 2 subjects with a viral
load > 100,000 copies/ml and 33 patients with a viral load
of < 100,000 copies/ml.

The limitation of this study is the small number of sam-
ples of viral load (only 35 samples), and the analysis was not
optimal for interpretation. In addition, we did not investi-
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gate hematological abnormalities in HIV-infected patients
after receiving ARV therapy.

From the current study, it can be concluded that there is
a significant relationship between CD4+ count and hemo-
globin level, leukocytes, and lymphocytes, but there is no
significant relationship between CD4+ count and platelet
count, neutrophils, monocytes, and eosinophils. There is
a significant association between CD4+ counts and anemia
and lymphopenia. No significant association was found be-
tween CD4+ counts and leucopenia and thrombocytopenia.
There is a significant association between STIs with anemia,
otherwise no significant association was observed between
opportunistic infections and co-infections with anemia
and lymphopenia. There was no significant association be-
tween viral load and anemia, lymphopenia, leucopenia, and
thrombocytopenia.

Recommendations

Anemia and lymphopenia significantly correlated with
CD4+ count. CD4+ count monitoring is needed for early
detection of hematological abnormalities in order to lower
morbidity and increase quality of life.
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