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Background: Thrombocytopenia is a common disorder of HIV (human immunodeficiency
virus) infection. The magnitude of thrombocytopenia and associated factors among HIV-
infected patients receiving ART (anti-retroviral treatment) are not studied well in this study
area. The aim of this study was to determine the prevalence of thrombocytopenia and
associated factors in pre- and post-ART patients who attended Debre Berhan Referral
Hospital (DBRH) in North-East Ethiopia.

Methods: A hospital-based cross-sectional study was conducted from October to
December 2020 in DBRH, North-East Ethiopia. From the total ART patients, 272 study
participants were selected randomly. Socio-demographic variables and clinical characteristics
of the patients were collected by standard questionnaires. Measurement of platelet count and
CD4 count were made by Sysmex XT2000i hematology machine and BD FACS count
analyzer, respectively. Data were analyzed with SPSS software version 23 and multivariate
logistic regression was done. P-value less than 0.05 was taken as statistically significant.
Results: The prevalence of thrombocytopenia was 22.7% with 95% CI: 17.8-27.5 in pre-
ART and 14.7% with 95% CI: 11.0-19.9 in post-ART HIV-infected patients with
a significant difference at P <0.0001. HIV patients with CD4 counts <200 cells/uL were
more likely to have thrombocytopenia (35.0%) than patients with CD4 counts >200 with a P
<0.04 in pre-ART patients. Patients on zidovudine (AZT)-based therapy were more likely to
have thrombocytopenia (16.3%) than patients on tenofovir (TDF)-based therapy (14.8%)
with P<0.79; however, this did not show any significant association.

Conclusion: The prevalence of thrombocytopenia decreased significantly after the begin-
ning of ART. HIV patients with low CD4 count and on AZT-based treatment showed high
risk of thrombocytopenia. According to this study, thrombocytopenic patients were observed
even after the initiation of ART. As a result, to decrease thrombocytopenic associated
mortality and morbidity, there should be continuous screening for HIV-infected patients.
Keywords: ART, HIV, thrombocytopenia, Ethiopia

Introduction

HIV infection is characterized by progressive damage to the body’s immune system
which results in a number of opportunistic infections, and immunological and
hematological complications.! Hematological abnormalities, which can involve all
lineages of blood cells and include anemia, thrombocytopenia as well as leucope-
nia, are the most common complications of HIV infection.” Among these, throm-
bocytopenia is a frequent complication and it can occur at any stage of HIV
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infection.® Thrombocytopenia is the second most common
complication next to anemia and is found in 3-40% of
individuals with HIV infection.* The cause of thrombocy-
topenia has not yet been established.” The possible
mechanism may include immune-mediated platelet
destruction, impaired megakaryocytes or a direct attack
of megakaryocytes by HIV virus, hypersplenism, opportu-
nistic infections, malignancy, and myelosuppression effect
of medication.””’

Thrombocytopenia has been linked to adverse sequelae
and is regarded as an independent predictor of morbidity
and mortality among HIV-infected group, owing to
increased risk of bleeding, which may occur in mucus
membranes, skin, soft tissue and intracranial sites.® 1t is
associated with increased morbidity and mortality, accel-
erated deterioration in CD4 counts and accelerated pro-
gression to full-blown
syndrome (AIDS).’

Immune thrombocytopenic purpura (ITP) is the most

acquired immunodeficiency

common cause of thrombocytopenia in HIV-infected indi-
viduals, and often occurs at the initial stages of infection. '’
The pathogenesis of ITP is still not clear, but both anti-
body mediated and T-cell mediated processes seem to be
involved in ITP-associated platelet destruction.'® HIV-
associated ITP remains an important clinical problem in
the era of the widespread use of ART. Although most
patients respond to primary ITP treatment and there are
few treatment-related complications, nearly all patients
require retreatment for recurrent ITP."!

Several studies reported that the prevalence of throm-
bocytopenia was higher in ART naive patients compared
with patients who were on ART.**'? For instance, a study
conducted in Uganda showed that the prevalence of throm-
bocytopenia was 17.8% in ART naive patients and 13.0%
in patients on ART.® Another study conducted in Addis
Ababa, Ethiopia reported that the prevalence of thrombo-
cytopenia was 25% in ART naive patients and 5.7% in
patients who took ART at least for six months.'?

The highest prevalence of thrombocytopenia was asso-
ciated with low CD4 counts,”® advanced stages of HIV/
AIDS, and patents on zidovudine (AZT) based therapy,™'?
but the prevalence of thrombocytopenia did not differ by
sex, ethnicity or age.>'> Many commonly used antiviral
drugs affect platelet count and activation. Combined ART
(cART) alone is often sufficient to correct thrombocytope-
nia, and the development of recurring thrombocytopenia
upon cART discontinuation in some patients further
strengthens the correlation.'* The ability of the nucleoside

analog reverse transcriptase inhibitor (NRTI) azidothymi-
dine (AZT, zidovudine) to affect platelet number has been
extensively studied alone and in cART and AZT is
reported to produce myelodysplastic syndrome with
thrombocytopenia in mice.'””> Although hematologic
abnormalities have been widely reported in HIV-related
infection, there are few data on the prevalence of throm-
bocytopenia and associated factors among HIV-infected
patients in pre- and post-antiretroviral treatment in
Ethiopia. This study provides further information on HIV-
associated thrombocytopenia, and it can serve as
a baseline for future studies. The aim of this study is to
determine the prevalence of thrombocytopenia and asso-
ciated factors in pre- and post-ART among HIV patients
who attended the ART clinic at DBRH, North-East

Ethiopia.

Methods and Materials

Study Area

This study was conducted at the ART clinic of DBRH,
which is located in Debre Berhan town, North Shewa
zone, Amhara region, North East Ethiopia. This institution
was selected based on the availability of patients from all
parts of the zone and this hospital is the only hospital
serving as both a teaching and referral hospital in this
zone. Beginning from September to December 2020,
about 2015 patients were on ART at DBRH.

Study Period
The study was
December 2020.

conducted from September to

Study Design

A hospital-based cross-sectional study was conducted.

Source Population
All adult HIV-infected people who were enrolled at the
ART clinic of DBRH.

Study Population
All adult HIV-infected people who fulfilled the inclusion
criteria were included in this study.

Inclusion and Exclusion Criteria

Age above or equal to 18 years old, HIV-infected indivi-
duals who have been taking ART for at least six months, in
DBRH were included in this study. Pregnant women,
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referred patients, patients with hematologic disorders, or
severely sick patients during the data collection period
were excluded from this study.

Sample Size Determination
The sample size was calculated by a single population
statistical formula as follows:

N = Z* (p (1-p)/d>, we consider the prevalence of
thrombocytopenia = 19% from a study done previously.”
5% level of precision(d), with 95% confidence interval and
15% non-response rate were added. Substituting the
values on the above-mentioned formula, n = 1.96°
(0.19%0.81)/0.05% 236.48 after the non-response rate was
added, gave the final sample size of approximately 272.

Sampling Technique and Procedures

The samples in this study were collected randomly by
a lottery method until the desired sample was reached
from the study population who can fulfill the inclusion
criteria at the time of study period.

Study Variables
Dependent Variable
Prevalence of thrombocytopenia.

Independent Variables
Age, sex, clinical stages of HIV infection, CD4 count, and
types of ART drugs.

Data Collection and Procedures

The standard questionnaire was prepared after observing
of several literatures, and data were collected by trained
ART clinic staff nurses. Socio-demographic information
and clinical characteristics of the patients were collected
in face to face interviews and a review of medical regis-
tration books. Blood samples were then collected by
laboratory technicians and sent for hematology analysis.
According to standard procedures, platelet count and CD4
cell counts were done by using Sysmex XT2000i hema-
tology analyzer and BD FACS count system, respectively.
To enhance the quality of data, the standard procedures
were followed in every aspect of the procedures and
quality of CD4 and hematology analyzer was checked by
running the quality control along with each
patient’s sample. Beside that we trained the data collectors
and a pre-test of the questionnaire was made plus the
collected data was checked each day by the principal

investigators.

Thrombocytopenia is defined as platelet counts less
than 150,000 cells/uL. It was further classified as mild
(100,000-150,000 cells/uL), moderate (50,000-100,000
cells/uL) and severe thrombocytopenia (platelet counts
<50,000 cells/pL)."?

Data Processing and Analysis

Data were coded and entered by EPI data software version
3.1 and exported to SPSS software version 23 for analysis.
The results of descriptive data were presented as frequency
and percentages, whereas the continuous variables were
expressed as mean + standard deviation. Univariate analy-
sis was performed to determine the associations between
dependent and independent variables using crude odds
ratio (COR) with a 95% confidence interval (CI). Those
independent variables with a P <0.2 in univariate analysis
were included in multivariate logistic regression models.
P <0.05 in multivariate logistic regression was considered
as a statistically significant association.

Result
General Characteristics of the Study

Participants

Among the 272 study participants, 110 (40.4%) were
males and 162 (59.6%) were females. The mean age of
the study participants was 40.494+10.88 years. Most of the
study participants were WHO stage I category in pre-ART
patients.

Platelet Counts and CD4 Counts of Study

Participants

The mean platelet count was 184.94+58.02X10°/uL in pre-
ART patients and 294.32483.7/uL in patients on ART
(P<0.0001). The mean CD4 count showed an increment
from 264.75£184.5 cells/ul in pre-ART patients to
544.0261.3cells/uL in post-ART patients (P<0.0001). The
most widely used ART regimen in this study was 1j (TDF-
3TC-DTG) (Table 1).

Thrombocytopenia and Associated

Factors in Pre-ART Patients

The overall prevalence of thrombocytopenia in pre-ART
patients was 62 (22.7% with 95% CI: 17.8-27.5), out of
this the prevalence of thrombocytopenia was 27.27% in
males and 19.4% in females. From the total thrombocy-
topenic patients before ART, 73.8%, 23.0%, and 3.3%
had mild, moderate, and severe thrombocytopenia cases
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Table | Socio-Demographic and Clinical Characteristics of HIV-
Positive Patients Taking ART at DBRH, North-East Ethiopia, 2020

Variables Frequency Percentage
Age in years

18-29 34 12.5
30-39 97 35.9
4049 82 30.0
250 59 21.6
Sex

Male 110 40.4
Female 162 59.6
Marital status

Single 23 49.8
Divorced 39 27.5
Married 135 84
Widowed 75 14.3
Educational status

llliterate 74 27.1
Primary school 92 337
High school 63 23.1
Certificate and above 44 16.1
WHO clinical stages

Stage | 144 529
Stage Il 36 13.2
Stage Il 87 319
Stage IV 5 1.8
Types of ART regimen

lc 14 5.1
Id 10 37
le 75 27.6
lj 130 47.8
2f 19 7.0
2h 18 6.6
Not registered 6 22

Notes: Ic = AZT-3TC-NVP, Id = AZT-3TC-EFV, le = TDF-3TC-EFV, If = TDF-
3TC-NVP, |j = TDF-3TC-DTG, 2f = AZT-3TC-ATV/r, 2h = TDF-3TC-ATV/r.

respectively (Figure 1). In the current study the majority
of thrombocytopenia cases (28.81%) was observed in the
age group > 50 years, however, the difference was not
statistically significant. HIV patients who had low CD4
counts (<200) were significantly associated with the
highest prevalence of thrombocytopenia with a P <0.04
(Table 2).

Thrombocytopenia and Associated

Factors in Post-ART Patients

The prevalence of thrombocytopenia was 40 (14.7% with
95% CI: 11.0-19.9) in post-ART patients. Of these
patients, 80.0%, 17.5%, and 2.5% had mild, moderate,
and severe thrombocytopenia (Figure 1). The prevalence
of thrombocytopenia was decreased significantly after
initiation of ART by 8.0% (P <0.0001). Out of the total
16.51%
13.58% were females. The highest prevalence of thrombo-

thrombocytopenic patients were males and
cytopenia was 16.33%, which was observed in the age
groups between 30-39 years compared with the other
age groups. The probability of having thrombocytopenia
was high in patients on AZT-based therapy compared with
TDF-based therapy. The prevalence of thrombocytopenia
was 15.38% in patients whose CD4 counts were <200
cells/uL, while the prevalence of thrombocytopenia in
patients whose CD4 counts were >350 cells/uL was
15.21% (Table 3).

Discussion

Hematological disorders are common among HIV-infected
individuals."*'" Thrombocytopenia is a common hemato-
logical syndrome of HIV/AIDS-infected patients,”'?
which is not affected by age group or gender difference.’

In the current study the prevalence of thrombocytope-
nia was 22.7% in pre-ART patients and 14.7% in post-
ART patients. A similar study done in Uganda showed that
the prevalence of thrombocytopenia was 17.8% in ART
naive patients and 13.0% in patients on ART at least for
six months.” Another study conducted in Addis Ababa,
Ethiopia reported that the prevalence of thrombocytopenia
before initiation of ART was 25.0% and it was 5.7% after
six months of ART .° This variation may be due to
differences in cut-off value platelet counts for the defini-
tion of thrombocytopenia, sample size, study design and
study area.

In the current study the prevalence of thrombocytope-
nia in post-ART patients was decreased; this might be due
to the possibility of opportunistic infections, hematologic
and immune mediated related disorders being reversed in
post-ART patients”'® In this study the prevalence of
thrombocytopenia did not show any statistical
significant differences among age groups, or gender dif-
ference. This was in agreement with a previous study.’
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Figure | Degree of thrombocytopenia among HIV-infected patients on ART in DBRH, North-East Ethiopia.

This study showed that the prevalence of thrombocy-
topenia in pre-ART patients was significantly associated
with low CD4 counts (<200) with a P<0.04. Similar to this
result a study conducted in China reported that thrombo-

counts in pre-ART patients.'* However, the prevalence of
thrombocytopenia after the commencement of ART did
not show a statistically significant difference after initia-
tion of ART. This finding is supported by another study

cytopenia was significantly associated with low CD4

done

in Gondar,

Ethiopia which

showed that the

Table 2 Thrombocytopenia and Associated Factors in Pre-ART HIV-Infected Patients Attending DBRH, North —East Ethiopia, 2020

Variables Thrombocytopenia COR AOR P-value
Yes (%) No (%)

Age in groups

18-29 8(23.5%) 26(76.5%) 1.32(0.49-3.48) 1.22(0.44-3.36) 0.28

30-39 15(15.3%) 83(84.7%) 2.24(1.02-4.92) 1.93(0.84-4.44)

4049 22(26.8%) 60(73.2%) 1.1(0.52-2.32) 0.94(0.43-2.07)

250 17(28.8%) 42(71.2%) | |

Sex

Male 30(27.3%) 80(72.7%) 0.63(0.36-1.12) 0.74(0.4-1.38) 0.35

Female 31(19.1%) 131(80.9%) | |

WHO clinical stages

Stages | & Il 34(18.8%) 147(81.2%) 1.89(1.1-3.38) 1.58(0.84-2.95) 0.15

Stages lll & IV 28(30.4%) 64(69.6%) | |

CD4 counts (cells/uL

<200 41(35.0%) 76(65.0%) 0.33(0.16-0.69) 0.42(0.18-0.92) 0.04

200-349 10(12.0%) 73(88.0%) 1.29(0.52-3.25) 1.42(0.55-3.67)

2350 11(15.1%) 62(84.9%) |
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Table 3 Thrombocytopenia and Associated Factors in HIV-Infected Patients on ART Attending DBRH, North —East Ethiopia, 2020

Variables Thrombocytopenia COR AOR P-value
Yes (%) No (%)

Age in groups

18-29 4(11.8%) 30(88.2%) 1.35(0.38-4.77) 1.35(0.38-4.79) 0.86

30-39 16(16.3%) 82(83.7%) 0.92(0.38-2.25) 0.87(0.36-2.13)

4049 11(13.6%) 70(86.4%) 1.15(0.44-2.97) 1.15(0.44-3.03)

250 9(15.3%) 50(84.7%) | |

Sex

Male 18(16.5%) 91(83.5%) 0.79(0.4-1.56) 0.79(0.39-1.58) 0.49

Female 22(13.6%) 140(86.4%) [

ART regimen

AZT based 7(16.3%) 36(83.7%) 0.89(0.37-2.12) 0.88(0.35-2.21) 0.79

TDF based 33(14.8%) 190(85.2%) |

CD4 counts (cells/pL

<200 2(15.4%) 11(84.6%) 0.97(0.21-4.65) 0.96(0.19—4.78) 0.86

200-349 5(11.9%) 37(88.1%) 1.33(-0.49-3.63) 1.34(0.47-3.79)

2350 33(15.2%) 184(84.8%) [

prevalence of thrombocytopenia did not show a statistical
significance with a P-value of 0.129.% This difference in
results might be due to the increment of CD4 count after
the initiation of ART."” In this study the risk of thrombo-
cytopenia was higher in WHO clinical stages III and IV
compared with WHO clinical stages I and II. This finding
was in agreement with a previous study.’

The current study revealed that patients on an AZT-based
ART regimen had a higher prevalence of of thrombocytope-
nia compared with those on a TDF-based regimen. A study
conducted in Ethiopia showed the prevalence of thrombocy-
topenia was higher among HIV-infected patients after the
initiation of ART.” However, there was no significant asso-
ciation between the presence of thrombocytopenia and types
of ART-based regimen. The high prevalence of thrombocy-
topenia observed in zidovudine-based therapy could be due
to destruction of both platelets and mega karyotypes by an
immune-mediated reaction which can occurin a zidovudine
containing ART-regimen. '

Conclusion

In the present study the prevalence of thrombocytopenia
decreased significantly after the initiation of ART. HIV
patients with low CD4 counts, advanced clinical stages
and on AZT-based therapy had ahigh chance of developing
study, the

thrombocytopenia. According to this

thrombocytopenic patients were observed even after the
initiation of ART. In order to decrease thrombocytopenic
associated mortality and morbidity there should be contin-
uous screening for HIV-infected patients.

Abbreviations

AIDS, acquired immunodeficiency syndrome; ART, anti-
retroviral therapy; AZT, zidovudine; CD4, cluster of dif-
ferentiation; HIV, human immunodeficiency virus; TDF,
tenofovir; WHO, World Health Organization.
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