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Abstract

Background: Anemia is a common complication of infection with the human immunodeficiency
virus (HIV) and may have various causes. It is the most common hematologic abnormality
among HIV-infected individuals; this includes those who are taking antiretroviral treatment

(ART) and those who are ART-naive.

Objective: the objective of this study was to assessthe prevalenceand associated factors of

anemia in HIV infected patients who are on ART and have follow-upat SPHMMC ART clinic.

Methods: A hospital based cross-sectional analytic study was conducted in 150 patients who
were seen from January-June, 2019 G.C.Data on demographic characteristics, related factors of
anemia, the latest complete blood count profile, CD4 and ART regimen was collected using a
checklist. All HIV patients who fulfilled the inclusion criteriawere randomly selected. Data was
collected by internal medicine residents and interns. Data was first checked manually for
completeness and then was cleaned and analyzed using SPSS version 25. Results were reported

by tables, graphs and charts. Level of significance (p < 0.05) and CI (95%) wasreported.

Results: Among the 150 HIV positive patients on ART,the prevalence of anemia was 14 %.
Among the patients with anemia, majority (57.1%) had mild anemia and more than half (57.2%)
ofpatients with anemia had macrocytic type. Sex, BMI, CD4 count and ART regimens were

significantly associated with anemia.

Conclusion and recommendation:Anemia is still a health problem in patients who are taking
ART with proper follow-up. Therefore, HIV positive patients on ART in the follow-up clinic
should have routine screening by CBC for anemia and those taking AZT based regimen needs

particular attention.

Key words: HIV, Anemia, ART, SPHMMC, Ethiopia
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1.Introduction

1.1 Background
Complications of human immunodeficiency virus (HIV) infection include hematological
abnormalities manifestedby pancytopenia, anemia being the leading abnormality [1-3]. However,
the prevalence of anemia in HIV patients varies considerably, ranging from 1.3% to 95% [4].
Several factors including stage of HIV, age and sex are said to account for the variations in the
prevalence of anemia in HIV patients [4]. The causes of anemia have been reported to be
multifactorial. Direct effects of HIV and its viral proteins as well as immune dysregulations

during HIV infection were found to beresponsible for bone marrow suppression [5, 6]

Normocytic normochromic is the most prevalent morphological type of anemia in HIV, followed
by microcytic hypochromic and macrocytic in variable percentages. [7,8] Anemia of chronic
disease is known to be the most common etiology of normocytic normochromic and microcytic
hypochromic anemia in HIV while iron deficiency is known to be a relatively infrequent cause of
microcytic hypochromic anemia. [7] Macrocytic anemia is reported to have a low prevalence in

HIV. [9]

Anemia has been reported to influence the natural history of HIV disease by increasing the rate
of disease progression and mortality in both developed and developing countries [10]. Mocroft et
al. have demonstrated that severe anemia is linked with faster rate of HIV disease progression.
They have also shown that anemia is a strong predictor of death [11]. The consequences of
untreated anemia may lead to multisystem disabling symptoms and fatigue, exhaustion,
increased risk of HIV dementia, poor quality of life and possibly even exacerbates poverty in
communities with a high HIV prevalence [12]. On the other hand, survival time in HIV-infected

persons may be enhanced after recovery from anemia [13].

Anemia is a major health problem globally, which can cause a vicious impedimenton quality of
life, mortality, morbidity, and socioeconomic progress of a country. Itaffects more the

developingthan the developed countries. [14]



Anemia is the most common hematologic abnormality among HIV-infected individuals; this

includes those who aretaking antiretroviral treatment (ART) and those who are ART-naive. [15]

1.2 Statement of the Problem

Anemia is a major public health problem in HIV patients around the world.The prevalence of
anemia in HIV patients is significantly high.A study conducted in the very early years of HIV
discovery had shown the overall prevalence of anemia to be about 28% among people with HIV
infection in the pre-AIDS stage of the disease, whereas it could reach as high as 71% in the
advanced or AIDS stage of the HIV disease[29].A study done in Tanzania has shown the
prevalence of moderate to severe anemia was 40.46% in adult HIV positivepatients receiving
first line HAART.[24]A study done in the southwest part of Ethiopia has shown the prevalence
of anemia to be 16.2% among ART-experienced HIV patients.[30]

Anemia has a negative effect on the quality of life of HIV patients and progression of the HIV
disease [16]. It can lead to impaired physical functioning, psychological distress, poor quality of

life, accelerated disease progression, and shorter life expectancy. [31]

Various studies have identified different factors to haveassociation with anemia among adult
HIV patients includinggender, residence, marital status, educational status, income,duration of
ART, type of ART regimen, history of anti-tuberculosis(TB) drug treatment, presence of
opportunisticinfections (OIs), advanced stage of the HIV disease, CD4+Tlymphocytecount <200
cells/ul.[ 23,28,30] However, the reported magnitudes and associated factors are different from

one geographic area to another.

Although anemia can occur at any stage of HIV infection, its severity iscorrelated with
progression of the HIV disease stage. Drugs used to treat HIV infection and its complications are
also known to cause bone marrow suppression [17, 10]. It is widely known that AZT alone and
AZT based HAART regimen is associated with significant reduction of hemoglobin (Hgb) level
[17, 19].In the sub-Saharan African setting, including Ethiopia both HIV infection and under-

nutrition are expected to be high. [16]



Different studies were conducted to assess the prevalence of anemia in HIV infected individuals
[20], but there are only few published reports in Ethiopia on the assessment of anemia among
HIV positive patients, particularly on those who are on HAART. In our setup the prevalence and
related factors of anemia is not studied in patients on HAART having regular follow up at ART

clinic.

1.3 Significance of the study
Despite the fact that anemia is a major cause of morbidity and mortality in patients with RVI,
dataonanemia and  associated  riskfactorsamong RVI  patients are  generally
insufficient from low-resource countries such as Africa, including Ethiopia.Even with HAART
which is initiated as a standard of care of patients with HIV intended to reverse both the
immunological and non-immunological complications of HIV, moderate to severe anemia is still

a big problem in ART experienced patients especially in resource limited setting like ours.

Anemia is still a common problem among patients taking ART; so that identification and timely
interventions tocorrectanemia may lead to improved health and survivalpotential of HIV-infected
person. Identification and correction of associated factors will help prevent the development of

anemia; which inturn will improve quality of life and survival of the patients.

This study will determine the magnitude of anemia in HIV patients on ART and also identifies
factors associated with development of anemia and suggests early preventive or correction
measures, create awareness to health professionals and policy makers. It will help health
professionals working at ART clinic pay attention to identification and proper workup of anemia.

It also helps as a stepping stone for future interventional studies.



2.Literature review

2.1. Anaemia
Anemia is a condition in which the number of red blood cells (and consequently their oxygen-
carrying capacity) is insufficient to meet the body’s physiologic needs. Specific physiologic
needs vary with a person’s age, gender, residential elevation above sea level (altitude), smoking,

Behaviorand different stages of pregnancy. [33]

According to WHO, hemoglobin level is used to diagnose anemia at sea level. The hemoglobin
cut-offs (in g/dl) to diagnose anemia in men (age 15 and above), pregnant women and non-
pregnant women (age 15 and above) is <13, <11 and <12, respectively. The severity of anemia
classified based on hemoglobin level as: mild (men 11-12.9, pregnant women 10-10.9, non-
pregnant women 11-11.9), moderate (men 8-10.9, pregnant women 7-9.9, non-pregnant women

8-10.9), severe<8 for both men and non-pregnantwomen, <7 for pregnant women. [33]

Kassebaum et al estimate that the global anemia prevalence in 2010 was 32.9%, resulting in 68.4
million years lived with disability(YLD).The results emphasize the important contribution made
by anemia tothe overall global burden of disease. South Asia accounted for 37.5% of the global
anemia burden, whereas sub-Saharan Africa contributed 23.9%. [34] Data on the prevalence of
anemia in Ethiopia in the general population is lacking.

2.2, HIV/AIDS
HIV is a virus that targets and alters the immune system, increasing the risk and impact of other
infections and diseases. There are two types of HIV: HIV-1 and HIV-2. HIV-1is responsible for
the vast majority of HIV infectionsglobally. Without treatment, the infection might progress to an

advanced disease stage called AIDS.[32]

About 37 million peoplecurrently living with HIV globally. According to the 2017 new spectrum
estimate, 722,248 Ethiopians are currently living with human immunodeficiency virus (HIV) and
all of them require ART. However, only 420,000 individuals are currently taking antiretroviral

(ARV) drugs. [35]



2.3. Prevalence of anaemia in HIV patients
Anemia is the most commonhematologic abnormality among HIV-infected individuals; this

includes those who aretaking antiretroviral treatment (ART) and those who are ART-naive. [15]

According to reports, the prevalence of anemia among adult HIV patients taking ART ranges
between 23% and50% globally and 24% and 58% in Africa. [1, 27, 28] Generally, the
prevalence of anemia tends to be higher in ART-naivepatients compared to ART users.

One retrospective observational cohort study that was done inChinaincluded 3452 HIV-infected
patients attending Beijing Ditan Hospital. The result of the studyshowed overall prevalence of
anemia was 9.8% (7.6% mild, 1.9% moderate, and 0.2% severe anemia). [21]

A cross-sectional study done in India enrolled 103 consecutive HIV patients attending medical
emergency, outpatient department, wards, and ART center showed 86.4% (89/103) patients were
found to be anemic. There was no significant difference in prevalence of anemia in ART-naive
patients from those who were on ART. Normocytic- normochromic was the most common type
of anemia in males (46%) as well as females (42%). [22]

Mohsen Meidani, FarshidRezaei, Mohammad Reza Maracy, conducted a study on anemia
prevalence and risk factors of 212 HIV positive patients were assessed, at the behavioral disease
consulting center in Isfahan, Iran. In this study, the overall prevalence of anemia was 71%, with
the majority of patients having mild to moderate anemia. Mild to moderate anemia and severe
anemia occurredin 67% and 4% of patients, respectively. Of the 212 HIV positive patients
enrolled, 17 (8%) had a positive history of tuberculosis. [23]

In a cross sectional clinic based studyconducted at Bugando Medical Centre Care and Treatment
Center, in northwestern Tanzania, a total of 346 adult HIV patients on first line Highly Active
Antiretroviral Therapy were involved. The patients' data were analyzed using STATA version 11
to determine the prevalence of moderate to severe anemia and risk factors thatcould predict
occurrence of anemia.In this study 346 patients on HAART were enrolled, of whom100(40.46%)
had moderate to severe anemia. [24]

In a study carried out in Benin City, Nigeria, atotal 457 HIV patients attending HIV clinics were
recruited for this study. The patients consisted of 217 (86 males and 131 females) HIV patients
on HAART for 3 — 6 months and 240 (106 males and 134 females) HAART naive HIV patients.
An overall prevalence of 60.61% (277 out of 457 patients) of anemia was observed in this

study.HIV patients on HAART had a significantly lower prevalence of anemia compared with
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their HAART naive counterparts (51.15% vs.69.17%). Generally, there was no significant
difference in the prevalence of anemia between both genders (male = 61.98%; female = 59.
62%). [25]

Owiredu WK, Quaye L, Amidu N, Addai-MensahO conducted a cross-sectional study at the
antiretroviral (ART) clinic in Ghana, a total of 442 PLWHA consisting of 166 patients on
HAART (28 males and 138 females) and 276 HAART naive patients (76 males and 200 females)
were recruited. The incidence of anemia (Hbg less or equal to 10.5 (63%) and PCV < 30%
(37.6%)) in HAART-naive patients was significantly higher compared to their counterparts on
HAART (46%, 15.2%) respectively. [1]

In a hospital-based cross-sectional study done among adult HIV patients in Debre- Tabor
Hospital, Ethiopia, a total of 377 patients’ charts were reviewed. Most of the participants (n=237,
62.9%) were taking antiretroviral treatment (ART). The overall prevalence of anemia was 23%.
[16]

In a Cross sectional study conducted at ART clinic of Black Lion Specialized Hospital, Addis
Ababa,Ethiopia, a total of 255 HIV positive patients were involved in this study. About 95
(37.3%) participants were under WHO clinical stage III and the most widely used ART regimen
(62.7%) in this study was le (TDF- 3TC-EFV). The prevalence of anemia in HIV patients was
41.9 %( 107/255) before ART initiation and 11.4% (29/255) after ART initiation. From anemic
patients after ART initiation, about 22(75.9%) had mild anemia and 7 (24.1%) had moderate
anemia. Severe anemia was not found in this study. [20]

A retrospective cohort study conducted in Zewditu Memorial Hospital, Addis Ababa, Ethiopia
included records of 1061 patients on HAART were selected using simple random sampling
technique. The prevalence of anemia at baseline was 42.9%. However, the prevalence
significantly decreased to 20.9% at 6 months and to 14.3% at 12 months after HAART initiation.
[26]

2.4. Associated factors of anaemia in HIV patients
In a retrospective observational cohort study that was done inChina whichincluded 3452 HIV-
infected patients attending Beijing Ditan Hospital,the multivariate logistic regression model
indicated that female sex, age 40-59 years, age > 60 years, and BMI < 18.5 kg/m2, compared
with normal BMI and overweight), were associated with increased odds of anemia. Laboratory

tests indicated that baseline HIV viral load > 10°copies/ ml, baseline CD4 count < 50 x 10°/L,
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and CD4 count 51-199 x 10°/Lwere risk factors for anemia. Anemia was not associated with
route of HIV transmission, WHO clinical stage, baseline HIV viral load, SMZ-TMP co-
administration, or baseline HBV/HCV co-infectionstatus [21].

In a cross sectional clinic based studyconducted at Bugando Medical Centre Care and Treatment
Center, in northwestern Tanzania, a total of 346 adult HIV patients on first line HAART were
included. The odds of being anemic were strongly predicted by Zidovudine (ZDV) based
regimen, low baseline CD4 count (< 200 cells/ul) and HIV stage 3&4 at enrollment. Most of the
anemic patients had macrocytic anemia. [24]

In a hospital-based cross-sectional study done among adult HIV patients in Debre- Tabor
Hospital, Ethiopia, a total of 377 patients’ charts were reviewed. Being ART-naive, having
treatment history with anti-tuberculosis (TB) drug, takingZidovudine (ZDV)-containing ART
regimen and having recent CD4+ T-lymphocytes count of <200 cells/ul were associated with
occurrence of anemia among adult HIV patients. [16]

A retrospective cohort study conducted in Zewditu Memorial Hospital, Addis Ababa, Ethiopia
included records of 1061 patients on HAART were selected.At baseline, male sex, clinical stage
III/TV and TB co-infection were independently associated with the odds of being anemic. After 6
months of HAART, male sex, baseline anemia and TDF-based HAART were independently

associated with the odds of being anemic [26].

2.5 Conceptual framework

Higher WHO stage(3&4)

Low CD4 count Sex (male and

/

TB-coinfection

Low BMI

ART regimen (AZT
&TDF based)

Figure 1Relationships between associated risk factors and anemia

Source: From different literatures reviewed in this study(16, 21, 24, 26).
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3. Objective

3.1 General objective
» To assess the prevalence and related factors of anemia in HIV patients on ART on

follow up at ART clinic in SPHMMCf{rom January-June 2019 G.C.

3.2. Specific objectives
» To determine the prevalence of anemia in HIV patients

» To identify factors related to anemia in HIV patients



4. Methods

4.1 Description of study setting and study period
This study was conducted in Saint Paul hospital millennium medical college (SPHMMC), ART
clinic. SPHMMOC is one of the two biggest specialized referral hospitals in Addis Ababa and in
the country. It was established in 1968. It is a rapidly expanding hospital especially after it
started working as a medical college since 2000 E.C/2007G.C. It currently runs residency and
subspecialty programs in many fields. It is a center of excellence in medical services for renal
center providing a dialysis and also the first hospital in the country with renal transplantation
center. It also opens a new burn, emergency and trauma center. It has also outreach services to
fulfill the community demand in health. The hospital has over 45 beds in medical ward and 6
beds in ICU, with over 1200 admissions per year. It has adult and pediatric ART follow up clinic

separately.

The study was conducted by reviewing patients’ chartsthat were seen in ART clinic from January

—June, 2019. The data was collected and analyzed from July —August, 2019.

4.2 Study design
Hospital based cross-sectional analyticstudy was done in ART follow-up clinic on patients who

visited the clinic from January-June, 2019

4.3 Source population

All HIV positive patients on ART in St Paul hospital millennium medical college in 2019.

4.4 Study population
All HIV positive patients on ART in St Paul hospital millennium medical college in 2019 that

satisfy the study inclusion criteria.
4.5 Inclusion and Exclusion criteria

4.5.1 Inclusioncriteria
v HIV positive patients age 18 years or above on ARTfor at least 06 months

v Those who have regular follow up
v' Patients with latest laboratoryinvestigation (CBC within 3-6 months and CD4 count

within 6-12months).



4.5.2 Exclusion criteria
v' Patients transferred from other setup to SPHMMC ART clinic on their first visit

v/ pregnant women
v' women in the post-partum period
v" Those adult patients with incomplete information for hemoglobin (Hgb) status on the chart

during follow-up

\

Patients with malignancy (both hematologic and solid tumors)
4.6Sampling

4.6.1 Sample size determination

From study done on prevalence of anemia before and after initiation of ART among HIV
infected patients at Black Lion Specialized Hospital (prevalence after initiation of ART was
11.4%), with margin of error 5% and 95% confidence interval, [20] the sample size required for
this study is 155 patients.

n="27?p (1-p) / w?

n=1.962(0.114(0.886))/0.05%)=155

Where n=number of sample size
Zo/2 =Z score at 95% confidence interval Z=1.96
P = anticipated population proportion

W= margin of error=0.05

Because the source population is <10,000, there is a need to use population correction

formula which is n=n_/ 1+ n°/ N’ where n_ =initial sample size(155)
N= source population (5000)
This gives a sampleof 150; by adding 10% nonresponse rate, the final sample size is 165.

4.6.2Sampling technique
The chart Neof HIV positive patients on ART during the study period were taken from ART

clinic; and among those charts, the study subjects were selected randomly by simple random

sampling using a computer.
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4.7 Data collection method and tools

The data wascollected using a document review by interns and internal medicine residents. The
collectedinformation includes socio-demographics, clinical characteristics,and immune
hematological profile of patients. Dataon socio-demographic and clinical characteristics of the
study participants was collectedby review of medical records. Weight and height measurements
were taken from patients’ charts and BMI was calculated manually by dividing weight in Kg for
height in m2. The BMI cut-off value according to WHO classification (in Kg/m?) will be
<18.5(underweight), 18.5-24.99(normal), overweight (25-29.99) and obese (=30). [36]
Theprincipal investigator had a supervisory role. Document review wasdone by data collectors

and principal investigator.

4.8 Study Variables
4.8.1 Dependent variables

e Anemia status

4.8.2 Independent Variables
® Socio-demographic factors-age, sex, level of education, place of residence, occupation,

marital status
e  WHO stage of HIV
e (D4 count
e Nutritional status(BMI)
* ART regimen
e ART duration
e Duration of HIV since diagnosis
¢ (Cotrimoxazole prophylaxis
e Tuberculosis

o Chronic diarrhea
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4.9 Operational Definition

v Anemia- defined as Hgb concentration less than 13 g/dl for adult males and less than 12
g/dl for adult females. [33]

Mild anemia --defined as (Hbg 11-11.9 g/dl for women and 11-12.9 g/dl for men).[33]
Moderate (Hbg 8—10.9 g/dl) and severe (Hgb< 8 g/dl) for both sexes.[33]

Microcytosis- -defined as MCV < 80 fL, macrocytosis as MCV > 100 FL
Hypochromic is defined as MCHC value < 31 g/dl.

AN NN

Regular follow up -defined as when the patient visits ART clinic according to
appointment given by health professional (physician/nurse) working at ART clinic.

v" chronic diarrhea—passage of loose stools for more than 01 month

4.10Data management and analysis

Data was first checked manually for completeness and then entered into a computer and analyzed
using SPSS version 25. Bivariable analyses between dependent and independent variables were
performed using binary logistic regression. Variables with P-value 0.2 and below were taken into
multivariate analysis. Multivariable analysis was done to control (adjust) for possible
confounding variable. During the analyses P-value < 0.05 with 95% confidence interval (CI) for
OR (odds ratio) was used in judging the significance of the associations. Results are presented in

text, tables, charts and graphs.
4.11 Data quality control

To ensure the quality of data, preceding data collection, training of the data collectors was
carried out for one day by the principal investigator on the objective, relevance of the study and

confidentiality of information.

The checklist was prepared in English. About 5% of the data were verified by the principal
investigator during the initial stage of data collection and appropriate instruction was given to
thedata collectors.The collected datawere reviewed and checked forcompleteness and

consistency by principal investigator on daily basis at the spot during the data collection time.
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4.12 Ethical considerations

Ethical clearance and permission letter was obtained from the Institutional Review Board (IRB)
of Saint Paul’s Millennium Medical Collage. A formal letter was written by the Medical Service
vice Provost Office of the Hospital and Department of Internal medicine to the concerned units.
Permission was asked from the responsible body of the units.Information gained from the charts

was also used only for research purpose.

4.13 Dissemination of results.
The results of the study will be submitted to the department of internal medicine and it will be
presented as one of the partial fulfillments of residency program in internal medicine department.
It will be presented to the college community using presentation. It will be also presented on the
annual research conference of the college. All efforts will be made to publish the results to the

local and international journals and to present it in national scientific conferences.
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5. Result

5.1 Socio-demographic characteristics

There were 5000 HIV Positive patients on ART and among those, the charts of 165 patients
were selected by simple random sampling. Among the charts revised, 15 patients were excluded
because they didn’t satisfy the inclusion criteria and finally 150 patients were included in the
study.Eighty nine (59.3%) and 61(40.7%) of participants were female and male respectively. The
mean age of the participants was 42.7 years with (SD+10.69), 125(83.3%) of participants were
urban dwellers. Eighty (53.3%) and 30(20%) of participants were married and divorced,
respectively. Sixty one (40.7%) of participants completed secondary school (Figure 2, Table 1).

5000 patients were on ART in
SPHMMC

ﬁ{easons for exclusion (15 charts)
[ 165 patients’ charts were revised } 7 patients took ART< 6months

4 charts lost

. — 3 charts with incomplete data

150 patients were included in the
study

} 1 patient had gynecologic

\ malignancy

Figure 2 schematic representation of data collection procedure

14



Table 1 Socio-demographic characteristics of HIV infected patients on HAART at SPHMMC,
Addis Ababa, Ethiopia, 2019(n =150)

Variables Frequency Percent (%)
Age(in years) 18-29 17 11.3
30-39 41 27.3
40-49 52 34.7
50-59 28 18.7
> 60 12 8.0
Sex Male 61 40.7
Female 89 59.3
Marital status Single 17 11.3
Married 80 53.3
Divorced 30 20.0
Widowed 23 15.3
Place of Urban 125 83.3
Residence Rural 25 16.7
Educational Illiterate 8 5.3
level Can read and write 1 0.7
Primary school 39 26.0
Secondary school 61 40.7
Higher level education 41 27.3
Religion Protestant 25 16.7
Orthodox 105 70.0
Muslim 19 12.7
Wakefeta 1 0.7

5.2 Clinical characteristics of patients

Eighty (53.3%) of participants were having WHO stage T1 disease.One hundred two (68%) of
participants were taking Tenofovirbased regimen (Figure 2).The mean duration of HIV since
diagnosis is 9.47 years with (SD+ 4.6) and 62 (41.3%) of respondents had HIV for more than 10
years. Seventy (46.7%) of participants took ART for more than 10 years. Eighty nine (59.3%) of
participants had normal weight (Figure 1). The CD4 count of 77(51.3%) of participants were
more than 500 cells/mm3.There were 2(1.3%) patients who were taking anti- tuberculosis

medications. None of the participants had chronic diarrhea (Table 2).
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Table 2 Clinical characteristics of HIV infected patients on HAART at SPHMMC, Addis

Ababa, Ethiopia, 2019(n = 150)

Variables

Frequency Percent (%)

WHO Stage Stage T1 80 53.3
Stage T2 33 22

Stage T3 30 20

Stage T4 7 4.7

HIV duration <1 Year 8 5.3
since diagnosis 1-5 Year 18 12
>5-10 Year 38 25.3

> 10 Year 62 41.3

Un-known 24 16

Type of ART AZT + 3TC + NVP 19 12.7
AZT + 3TC + EFV 20 13.3

TDF + 3TC + EFV 63 42

TDF + 3TC + NVP 31 20

ABC + 3TC + EFV 3 2

ABC + 3TC + NVP 1 0.7

AZT + 3TC + ATV/r 2 1.3

TDF + 3TC + LPV/r 3 2.0

TDF + 3TC + ATV/r 5 3.3

ABC + 3TC + ATV/r 3 2

Type of ART TDF based 102 68
regimen AZT based 42 28
ABC based 6 4

Duration of ART | <1 Year 9 6
1-5 Year 23 15.3

>5-10 Year 48 32

>10 Year 70 46.7

Cotrimoxazole Yes 43 28.7
No 107 71.3

Tuberculosis Yes 2 1.3
No 148 98.7

CD4 count <200 22 14.7%
200-349 24 16%

350-500 27 18%

>500 77 51.3%
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Figure 3 BMI (in Kg/m?) of study subjects of HIV patients on ART in SPHMMC, Addis Ababa,

Ethiopia, 2019

Table 3 RBC parameters of HIV infected patients on HAART at SPHMMC, Addis Ababa,
Ethiopia, 2019(n = 150)

Parameters RBC(x10%pul) | Hgb(g/dl) | MCV | MCHC MCH RDW
(D) (g/dl) (pg.) (%)
Mean 4.4 14.3 97.1 33.8 33.02 13.78
Std. Deviation .68 2.12 | 10.05 1.87 3.83 1.45
Minimum 2 5.5 77.1 28.6 24.50 11.2
Maximum 6 18.9 126 41.9 45.30 21.2
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ART Regimen

m TDF Based
AZT Based
m ABC Based

Figure 4 Type of ART regimens in HIV infected patients on HAART at SPHMMC, Addis
Ababa, Ethiopia, 2019

5.3. Prevalence of anaemia

The prevalence of anemia in HIV patients on ART was 14% (21). About 12 (57.2%) had mild
anemia and 7(33.3%) had moderate anemia .Severe anemia was found in 2(9.5%) of patients.
Among the patients with anemia, more than half (57.2%) had macrocytic anemia, 38% had
normocytic anemia and 4.8% had microcytic anemia. Morethan two third (76.2%) of the patients
had normochromic anemia and 23.8% had hypochromic anemia. The mean values for RBC
count,Hg, MCV,MCH,MCHC,and RDW were 4.4 +0.68x 10°/pul,14.3£2.12 ¢/d1,97.1£10.05
£1,33.02+3.83 pg,33.8+1.87¢g/dl, and 13.78+1.45%,respectively. (Table 3)
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Table 4 Anemia status of HIV patients on ART at SPHMMC, Addis Ababa, Ethiopia, 2019(n=
150)

Frequency Percent (%)
No 129 86
Anemia | Yes 21 14
Mild 12 57.2
Anemia | Moderate 7 333
Grading | Severe 2 9.5
Microcytic 1 4.8
Normocytic 8 38
MCV Macrocytic 12 57.2
Hypochromic |5 23.8
MCHC Normochromic | 16 76.2

5.4 Factors associated with anaemia among HIV positive patients on ART

5.4.1 Bivariable analysis
In a bivariable analysis of this study, the factors associated with anaemia are BMI, ART regimen

and CD4 count. Anaemia was not associated with other clinical factors.The odds of having
anaemia in patients who were taking Zidovudine based regimen was 6 times (COR 6.1, 95% CI:
2.2-16.7, p-value <0.001) as compared to those who were taking TDF-based regimen. The odds
of having anaemia in patients with BMI<18.5 kg/m? was 8.9 times (COR 8.9;95% CI:2.2-36,p-
value 0.002) higher compared with those with BMI>25 kg/m2.The odds of being anaemic in
patients with CD4 count< 200/ul,was 8.2 times (COR 8.2, 95% CI:2.5-26.9,p-value 0.001) as
compared with those with CD4 count of> 500 /ul. None of the socio-demographic factors were

associated with anaemia.(Table 5 and 6)
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Table 5 Bivariable analyses ofsocio-demographicvariables that can be associated with anemia in
HIV infectedpatients on HAART at SPHMMC, Addis Ababa, Ethiopia, 2019(n = 150)

Anemia
. No Yes
Variables N % N 9% | COR P-Value
(95%CI)
Age group 18-29 14 9.3 3 2 1
30-39 34 22.7 7 4.7 1.0(0.2-4.2) 0.96
40-49 43 28.7 9 6 1.0(0.2-4.1) 0.97
50-59 27 18 1 0.7 | 0.2(0.02-1.8) 0.14
>60 11 7.3 1 0.7 | 0.4(0.04-4.7) 0.48
Sex Male 55 36.7 6 4 1
Female 74 49.3 15 10 1.8(0.7-5.1) 0.2
Marital Single 14 9.3 3 2 1
Status Married 72 48 8 5.3 0.5(0.1-2.2) 0.37
Divorced 25 16.7 5 3.3 0.9(0.2-4.5) 0.93
Widowed 18 12 5 3.3 1.3(0.3-6.4) 75
Place of Urban 109 72.7 16 10.7 1
Residence Rural 20 13.3 5 33 1.7(0.6-5.2) 0.4
Educational Illiterate 7 4.7 1 0.7 1.0(0.1-10 0.98
Level Read and 1 0.7 0 0 0 0.99
write
Primary 30 20 9 6 2.1(0.7-7.1) 0.2
school
Secondary 55 36.7 6 4 0.8(0.2-2.7) 0.7
school
Higher level 36 24 5 3.3 1
education
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Table 6 Bivariable analyses of factors associated with anemia by clinical characteristics in HIV

infectedpatients on HAART at SPHMMC, Addis Ababa, Ethiopia, 2019( n = 150)

Variables Anemia
No Yes COR(95%CTI) P-value
N % N %
WHO Stage of | Stage T1 69 46 11 7.3 1
Patients Stage T2 28 18.7 5 3.3 1.1(0.4-3.5) 0.8
Stage T3 25 16.7 5 3.3 1.3(0.4-4.0) 0.7
Stage T4 7 4.7 0 0 0 0.99
HIV duration <1 Year 8 5.3 0 0 1 0.99
since diagnosis | 1-5 Year 16 10.7 2 1.3 1.0 0.99
>5-10 Year 34 22.7 4 2.7 1.0 0.99
> 10 Year 51 34 11 7.3 1.0 0.99
Un-known 20 13.3 4 2.7 1.0 0.99
Duration of <1 Year 9 6 0 0 1
ART 1-5 Year 19 12.7 4 2.7 1.0 0.99
>5-10 Year 42 28 6 4 1.0 0.99
>10 Year 59 39.3 11 7.3 1.0 0.99
TDF based 95 63.3 7 4.7 1
ART regimen | ABC based 5 3.3 1 0.7 2.7(0.3-26.5) 0.4
AZT based 29 19.3 13 8.7 6.1(2.2-16.7) | <0.001
Cotrimoxazole | Yes 34 22.7 9 6 2.1(0.8-5.4) 0.1
No 95 63.3 12 8 1
Tuberculosis Yes 1 0.7 1 0.7 6.4(0.4-106.5) 0.25
No 128 85.3 20 13.3 1
CD4 count <200 13 8.7 9 6 8.2(2.5-26.9) 0.001
200-349 22 14.7 2 1.3 1.1(0.2-5.7) 0.9
350-500 23 15.3% 4 2.7% 2.1(0.5-7.9) 0.3
>500 71 47.3% 6 4.0% 1
BMI <18.5 9 6% 8 5.3% 8.9(2.2-36) 0.002
18.5-24.9 80 53.3% 9 6% 1.1(0.3-3.9) 0.8
>25 40 26.7% 4 2.7% 1
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5.4.2 Multivariable logistic regression analysis

In a multivariable analysis of this study, factors associated with anemia in HIV patients were sex
of patient, CD4 count, BMI and ART regimen at a p-value of <0.05. The odds of having anemia
in females was 6 times (AOR 6; 95% CI:1.4-25.6) higher when compared with male sex. The
odds of having anemia among respondents with CD4 count <200 have 17 times(AOR: 17; 95%
CI: 3.1-91) higher when compared with patients who have CD4 count greater than 500.
Likewise, the odds of anemia in patients whose BMI < 18.5 was 10 times (AOR: 10; 95% CI:
1.6-62.4) higher when compared with patients whose BMI was > 25. The odds of having anemia
were 12.7 times (AOR: 12.7; 95% CI: 3.3-48.4) higher in patients who took Zidovudine based

regimen as compared to Tenofovir based regimen. (Table 7)

Table 7 Multivariable analysis of factors associated with anemia in HIV infected patients on
HAART at SPHMMC, Addis Ababa, Ethiopia, 2019( n = 150)

Anemia status
Variables
No Yes
COR(95%CTI) P-value | AOR(95%CI)
N (%) N (%) P-value
Sex Male 55(36.7) 6(4) 1 1
Female 74(49.3) 15(10) 1.8(0.7-5.1) 0.2 6.0(1.4-25.6) 0.02*
Cotrimoxazol | Yes 34(22.7) 9(6) 2.1(0.8-5.4) 0.1 0.7(0.2-2.6) 0.6
¢ No 95(63.3) 12(8) 1 1
CD4 count <200 13(8.7) 9(6) 8.2(2.5-26.9) 0.001 17(3.1-91) 0.001*
200-349 22(4.7) 2(1.3) 1.1(0.2-5.7) 1.0(0.14-8.1) 0.95
350-500 23(15.3) 4(2.7) 2.1(0.5-7.9) 2.2(0.4-12.0) 0.4
>500 71(47.3) 6(4) 1 1
BMI <18.5 9(6) 8(5.3) 8.9(2.2-36) 0.002 | 10.0(1.6-62.4) 0.01*
18.5-24.9 80(53.3) 9(6) 1.1(0.3-3.9) 1.9(0.4-9.1) 0.4
>25 40(26.7) 4(2.7) 1 1
TDF based 95(63.3) 7(4.7) 1 1
ART regimen
regimen ABC based 5(3.3) 1(0.7) 2.7(0.3-26.5) 1.4(0.1-20.2) 0.8
regimen
AZT based 29(19.3) 13(8.7) 6.1(2.2-16.7) | <0.001 | 12.7(3.3-48.4) | <0.001*
regimen

* -~ p-value < 0.05
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6. Discussion
In this hospital based cross sectional study, prevalence and factors associated with anemia among
HIV positive patients on ART that have follow-up at ART clinic in SPHMMC have been
studied. Complications of human immunodeficiency virus (HIV) infection include hematological
abnormalities manifested by pancytopenia, anemia being the leading abnormality [1-3]. It is the
most common hematologic abnormality among HIV-infected individuals; this includes those

who are taking antiretroviral treatment (ART) and those who are ART-naive. [15]

The prevalence of anemia among HIV positive patients, as addressed in several studies, differs in
different countries worldwide. This study revealed that the prevalence of anemia was 14%. This
finding is in agreement with the study done in Black lion specialized hospital in Addis Ababa,
Ethiopia, which noted the prevalence of 11.4% after ART initiation. [20] It is also in agreement
with another study done in one of public hospital in Ethiopia, which was 20.9% and 14.3% at 6
month and 1 year, respectively. [26]

The prevalence found in this study is lower than that was showed in a study done in Debre
Tabor, Ethiopia, which was 34%. [37] It is also lower as compared to finding in a study done in
Tanzania in which 40.46% had moderate to severe anemia. [24] The variation in the burden of
anemia between the two study settings could be related to differencesin WHO stage, duration of
ART and immunity. In the study of Tanzania,more than 50% of study participants were in WHO
clinical stage 3&4 with a median time on ART of about 4 years and a mean baseline CD4 163.8
cells/ul; while in this study more than half(53.3%) participants were under WHO stage 1,46.7%
took ART for >10 years and more than half (51.3%) had CD4 count >500 cells/ul.

In this study, females were more likely to be anemic than men. This finding is consistent with the
study done in Debre-tabor, Ethiopia[37] and china[21],in both studies female sex was
independently associated with anemia. A study done in Iran also showed similar finding. [23] In
the contrary, the study done in one of public hospital in Addis Ababa showed that male sex was
more likely associated with anemia[26] .In the study that was done in Nigeria, there was no
significant difference in both genders.[25] The proposed reason was the presence of menstrual

blood loss and to the drains on iron stores that occur with pregnancy and delivery in women.
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Patients with low BMI (<18.5kg/m?) in this study were more likely to have anemia as compared
to normal weight and overweight. This is supported with the studies done in china and Debre
tabor, Ethiopia.[21, 37] This might be due to chronic inflammatory state resulting in release of
inflammatory cytokines that might affect absorption and recycling of micronutrients .This may

lead to malnutrition.

In this study patients with low CD4 count (< 200cells/mm?) were more likely to have anemia
compared to patients with CD4 count > 500cells/mm?.This finding is in line with studies done in
Black Lion specialized hospital and Debre tabor which showed low CD4 count is strongly
associated with anemia. [20,16] Another study that was done in Debre tabor identified similar
finding.[37] This is also supported by studies from India and Tanzania .[22,24] This might be
due to patients with low CD4 cells has decreased immunity and expose them to opportunistic

infections that leads to deficiency of micronutrients and may affect bone marrow.

In this study, patients who took AZT containing ART regimens were more likely to be anemic
than those who took TDF containing regimens. This finding is consistent with findings of studies
that were done in Debre tabor, Ethiopia (two studies) and Tanzania.[16, 24, 37] This may be
explained by myelosuppressiveeffect of AZT. However,this finding is in contrast to finding of
study done in Zewditu hospital which showed that patients who took TDF based regimen were

more likely to be anemic.[26]

7. Limitations of the study
This study couldn’t asses the nutritional diversity of the patients .It also couldn’t asses the serum
level of micronutrients (iron and vitamin B12) because these are not routinely available and not
routinely done in our setup.The anemia classification was based on RBC parameters, not

supported by peripheral morphology.
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8. Conclusion
Anemia is still a health problem in patients who are stable and taking ART with proper follow-
up.This might have an impact on quality of life of these patients. This study showed overall
prevalence of anemia is 14%. Sex, BMI, CD4 count and ART regimens were significantly

associated with anemia.
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9. Recommendations.

1. Patients taking AZT based regimen needs particular attention.

2. Physicians and nurses working in ART clinic should be aware and advice patients on

nutritional aspect to improve their BMI.

3.The department of internal medicine should plan further study to asses types of anemia by
incorporating peripheral morphology and serum level of micronutrients(iron studies, vitamin

B12 and folate),which might have treatment implications.
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Annex: check List

Data Collection Formats

Date

Code

Part I: Baseline demographic characteristics

S.R | Question Response category

1 Age(in years)

2 Sex Male

Female

Urban
Rural

3 Place of Residence

N = N =

Illiterate

Can read/write

Primary education(1-8)
Secondary education(9-12)
Higher level education
(College/University)

4 Educational Level

SNk W=

5 Marital status 1.single
2.married
3.divorced
4.widowed

6 Religion
1.Protestant

2.0rthodox

3.Muslim
4.0Others(specity)
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Part II: Baseline clinical characteristics.

S.R Question Response category
1.Stage 1
1 WHO clinical stage 2.Stage II
3.Stage 11T
4.Stage IV
2 Type of ART regimens
3 Duration of ART
(in years)
4 Duration of HIV since diagnosis
(years)
5 Cotrimoxazole prophylaxis 1, Yes
2,No
6 CD4 cell count (Cells/mm3)
7 BMI (Kg/m?2) Height(cm)
Weight(kg)
BMI
1. RBC (x106/ul)
8 Red blood cell parameters 2.Hgb (g/dl)
3.MCV (11)
4.MCH (pg.)
5.MCHC (g/dl)
6. RDW (%)
9 Tuberculosis
1.Yes
2.No
10 | Chronic diarrhea 1,yes
2,No
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