HIV/AIDS - Research and Palliative Care

Dove

ORIGINAL RESEARCH

Incidence and Predictors of Anemia Among
Children on Antiretroviral Therapy at the
University of Gondar Comprehensive Specialized
Hospital, Northwest Ethiopia, 2007-2017: A

Retrospective Follow-Up Study

Masresha Asmare Techane
Degefaye Zelalem Anlay”
Eleni Tesfaye®

Chilot Desta Agegnehu(®?

'Department of Pediatrics and Child
Health Nursing, School of Nursing,
College of Medicine and Health Sciences,
University of Gondar, Gondar, Ethiopia;
ZCommunity Health Nursing Unit, School
of Nursing, College of Medicine and
Health Sciences, University of Gondar,
Gondar, Ethiopia; 3School of Nursing,
College of Medicine and Health Sciences
and Comprehensive Specialized Hospital,
University of Gondar, Gondar, Ethiopia

Correspondence: Chilot Desta Agegnehu
School of Nursing, College of Medicine
and Health Sciences and Comprehensive
Specialized Hospital, University of
Gondar, Gondar, Ethiopia

Tel +251 918627403

Email Chilotdesta@gmail.com

This article was published in the following Dove Press journal:
HIV/AIDS - Research and Palliative Care

Background: Anemia is the most common hematological abnormality among children on
antiretroviral therapy. In Ethiopia, as far as our search, there are no studies done on the
incidence and predictors of anemia among children on antiretroviral therapy. This study
aimed to assess the incidence and predictors of anemia among children on antiretroviral
therapy, attending antiretroviral therapy care at the University of Gondar Comprehensive
Specialized Hospital, Northwest Ethiopia, from 2007 to 2017.

Methods: A retrospective follow-up study was conducted among 391 children on antire-
troviral therapy. Mean survival time for children to be anemia free was estimated. A Log
rank test was used to compare survival curves among different independent variables. The
Cox regression model was used. The adjusted hazard ratio (AHR) with a 95% confidence
interval (CI) was calculated. P-value <0.05 was considered as statically significant.
Results: The overall incidence rate of anemia was 10.5 (95% confidence interval (8.6, 12.8))
per 100 child-year. Being severe-immunosuppressed (AHR=2.9, 95% CI: 1.23-6.77), under-
nutrition (AHR =2.7, 95% CI: 1.5-5), taking zidovudine-based ART regimen (AHR =4, 95%
CI: 1.23-12.9), and tuberculosis (AHR =2.1, 95% CI: 1.4-3.3) were independent predictors
of anemia among children.

Conclusion: In this study, the incidence rate of anemia among children on antiretroviral
therapy was found to be high. Tuberculosis, zidovudine-based drugs, severe immunosuppres-
sion, and undernutrition have remained statically significant predictors of anemia among
children on antiretroviral therapy. Children with HIV were the most vulnerable group for
anemia, especially in developing countries. Therefore, improving their nutritional status and
considering other predictors of anemia were very important for children to reduce the
incidence of anemia among children with HIV.
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Background

Human immunodeficiency virus (HIV) infection and Acquired Immune Deficiency
Syndrome (AIDS) have a serious hematologic disorder in both patients with
primary infection and the severe stage of the disease.' Anemia is one of the most
common hematological abnormalities of HIV infection which has a substantial
long-term negative outcome on the patient’s quality of life, functional status, and
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clinical consequence.” As to World Health Organization
(WHO) definitions, anemia can be defined as a hemoglo-
bin concentration less than 11 g/dl for children <5 years
old, <11.5 g/dl for children 5-11.9 years old, and <12 g/dl
for children 12—14.9 years old with altitude adjustment.’

According to the WHO Global database report on
anemia, in 2008 anemia is estimated to affect around two
billion population; 47.4% of these were children.* Anemia
is one of the common hematological disorder in children
on Antiretroviral Therapy (ART).” It may be due to pre-
existing HIV related bone destruction or as a side effect of
antiretroviral drugs.® A study conducted in South Africa
revealed that post ART initiation mortality in children was
around 8.4 per 100 child-years; of these, anemia was the
principal predictor.”

In Asia, the incidence of severe anemia among children
after ART initiation is around 5.4 per 100 person-years.® In
Africa, the prevalence of anemia after initiation of ART in
the pediatrics age group is up to 54.2%.° Similarly, the
incidence of anemia at the initiation of ART in West Africa
(2.47-4.25per 100 person-year).'® According to the
Ethiopian Demographic Health Survey 2016 report; the
prevalence of anemia in Ethiopia among under-five chil-
dren was 56% whereas ART-related anemia in this age
group ranged from 18.9% to 30%.”"!

So far, measuring of hemoglobin before initiating
ART,'? non-zidovudine (AZT) based regimen ART for
patients with baseline severe anemia,'® early initiation of
ART,' cotrimoxazole prophylaxis,'” maintaining nutri-
tional status,'® early diagnosis and management of
Opportunistic Infections (OI),"!”
and viral load'® has been taken as interventions to prevent

monitoring CD4 count

the incident of anemia among children who are on ART.
Despite, applying these intervention modalities to encoun-
ter the incident of anemia among children who are initiat-
ing ART; undernutrition,19 low CD4 count,20 AZT-based
ART drug regimen,'® advanced disease stage,”' and OI,*
remained as risk factors of anemia among children
on ART.

Though the occurrence of anemia increases among
children who are on ART, studies on the incident and its
predictors of anemia among children initiating ART were
not conducted as did on the prevalence of anemia after
initiations of ART. Similarly, in our country Ethiopia, data
on the incidence of anemia and its predictors among chil-
dren who are on ART is limited. Therefore, this study was
aimed to assess the incidence rate of anemia and its pre-
dictors among children initiating ART at the University of

Gondar
Ethiopia. Besides, determining the incidence rate of ane-

Comprehensive and Specialized Hospital,
mia and its predictors among the pediatrics age group who
are initiating ART in the various settings is critical for
health surveillance to be more confident for decision
making.

Method
Study Design and Setting

A hospital-based retrospective follow-up study was con-
ducted from 2007 to 2017 by using a simple random
sampling technique. This study was conducted at the
of Gondar
Hospital pediatrics ART clinic. Gondar town is located in
North Gondar zone North West Ethiopia far from 737 km
from Addis Ababa, the capital city of Ethiopia. University

University Comprehensive  Specialized

of Gondar Comprehensive Specialized Hospital is a
Teaching Hospital, which serves around five million peo-
ple. The hospital started ART service in 2005. Currently,
the pediatrics ART clinic has two staff; one BSc and one
MSc. More than 9010 adults and 789 pediatrics patients
were enrolled in HIV care from 2005 to 2017. Currently,
around 636 pediatrics patients actively following their
ART in this hospital. In the study setting different activ-
ities for a child with HIV were conducted: in the first visit
eligibility assessment for ART (0 weeks), second visit one
week after baseline visit to decide ART initiation, third
visit two weeks after ART initiation, fourth visit four
weeks after initiation, fifth visit (eight weeks after initia-
tion), six visits (12 weeks after initiation), seventh (16
weeks after initiation) and eighth visit (24 weeks after
initiation) to determine ART (toxicities, adherence, intol-
erance, and IRIS). After 24 weeks of ART initiation,
patients are scheduled to return every twelve weeks.

Study Population and Sample

All children age less than 15 years who were enrolled in
pediatrics HIV care at the University of Gondar compres-
sive specialized hospital were included in this study.
Children who had anemia at baseline and with incomplete
hemoglobin recording at baseline were excluded.

The sample size was determined by using single popu-
lation proportion formula with considerations of the fol-
lowing statistical assumption; confidence level 95%,
=18.9% (on a
of Gondar
Hospital on the prevalence and associated factors among

proportion study conducted at the

University Comprehensive  Specialized
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children’s who are on pre-ART and post-ART) and 4%
margin of error (W).

Where;

ni= initial sample size

7Z=1.96 the corresponding Z-score for the 95% CI

a=confidence interval (95%)

p = proportions of new anemia case among children
who are on ART
ni = W%%, by considering the incom-
plete patient record, 10% (37) of the initial sample size
was added and the final sample size was 405.

Variable of the Study

The dependent variable was the time of occurrence of
anemia while the independent variables include child
Socio-demographic characteristics (age, sex, residence,
disclosure status, birth order, family size, parental status,
and level of adherence), socio-demographic characteristics
of caregiver (Age, HIV status, occupation, educational
status, relation with the child, marital status and level of
income), clinical and treatment characteristics (WHO
stage, CD4count&percentage, TB, other Opportunistic
infection, nutritional status, developmental status, ART
(time of initiation, duration, and regimen), cotrimoxazole
prophylaxis Therapy (CPT), Isoniazid Prophylaxis
Therapy (IPT) and medication side effect).

Anemia

According to WHO definitions, anemia can be defined as a
hemoglobin concentration less than 11 g/dl for children <5
years old, <11.5 g/dl for children 5-11.9 years old, and
<12 g/dl for children 12-14.9 years old with altitude
adjustment.’

Event

The occurrence of anemia during the follow-up time was
diagnosed through hemoglobin concentration in children
living with HIV at any time after registering into ART
care. Censured: when the study participants lost, transfer
out, died of other causes, or completed the study period
before developing anemia.

Under-Nutrition

According to WHO growth curve weight/age<-2 Z- score,
height/age<-2, Z-score, weight/height < -2 Z-score.
Severe Immuno-compromised is defined as when age

<11 months, 12-35 months, 36-59 months and greater
than equal to 5 years their CD4 value is <25%,<20%,
<15% and <200cells/mm3, repectively with age.

Data Collection Procedure and Quality

Control

Data were extracted from patients’ medical records by
using a data extraction tool prepared in the English lan-
guage after checking the availability of variables on the
HIV patient registration book. Three nurses who have
experience of working in the ART clinic and took ART
training were selected for data extraction. The patient’s
chart was retrieved using the patient’s registration number
from the database. Finally, charts that have complete base-
line data were selected and variables were documented.
The data extraction tool was checked for the existence of
variables in the registration format on the patient’s HIV
care chart via a pretest of 5% of the sample.

Data Processing and Analysis

After checking data for completeness and consistency, it
was coded and entered into EPI info version 7 and
exported into SPSS version 20 for analysis. Summary
statistics were calculated to describe the study population
about different variables. Besides, the incidence rate was
calculated. Nutritional status was evaluated by using
anthropometric measurements. Kaplan-Meir estimator to
estimate, the anemia-free survival time was used.
Survival curves between categories of different indepen-
dent variables were conducted using the Log rank test.
Also, Cox proportional model assumptions were checked
through the Schonfeld residual test (global test, P =0.32).
Bi-variable and multivariable cox proportional hazard
model was applied to detect predictors. Factors with P-
values <0.2 in the Bi-variable analysis were entered into
the multivariable analysis and Adjusted Hazard Ratio
(AHR) with a 95% confidence interval (CI) was calcu-
lated. Finally, factors with a P-value <0.05 was considered
as statically significant.

Result

Socio-Demographic Characteristics of
Children Who are on ART

A total of 405 charts of children on ART were reviewed.
Of these, 14 (3.6%) were excluded because of data incom-
pleteness (incomplete Hemoglobin level, ART regimen,
and weight). Therefore, 391 charts of children on ART
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were analyzed. The mean age with standard deviation
(SD) age of the study participants was 5.58 (3.214SD)
year. Almost, half (49.6%) of the children were under
five years of age and more than half (61.6%) of them
were males. Three-fourth (75.2%) of the study participants
were living in urban and majorities (91.5%) of children
were lives with their parents. More than half (52.7%) of
children’s caregivers were between the age group of (30—
40) and 211 (54%) of them were housewives. The majo-
rities (88%) of the children’s caregivers were HIV positive
(Table 1).

Clinical Characteristics of Children Who

are on ART

Of the total 391children, 239 (61%) had advanced disease
(WHO stage 3 and 4) of HIV. One-hundred-twenty-two
(31.2%) of the study participants had baseline severe
immune suppression. More than half (54%) of children
were undernutrition. The majority (98.5) of the study
participants were taken cotrimoxazole preventive therapy
whereas only 87 (22.3%) of them were taking isoniazid
prophylaxis therapy (Table 2).

Incidence Rate and Free-Survival Time of

Anemia

Three-hundred-ninety-one (391) children were followed
for different periods which give us 935-child-years of
observation. Respondents were followed for a minimum
of 1 month and a maximum of 116 months with a median
follow-up period of 1.75 and IQR (0.58-3) years. In this
study, a total of 98 (25.1%) of anemia have occurred while
293 (74.9%) were censored. Of the censored cases, 124
(31.7%) did not develop anemia until the end of the study,
136 (34.8%) were transferred out with developing anemia,
20 (5.1%) were lost to follow-up, and 13 (3.3%) of them
were dead before developing anemia. The overall inci-
dence rate of anemia in this study was 10.5 (95% CI:
8.6, 12.8) per 100 child-year of observation. Of the total
observed anemia cases during the follow-up period, nearly
three-fourth (72.4%) of them were <Syears of age. Sixty-
four (65.3%) of anemia cases were advanced disease
(WHO stage 3 and 4) of HIV. The incidence rate of anemia
within the first 12 months of ART was 76/100 child years.
The estimated probabilities of survival (anemia free) at the
end of 6 months, 12months, 36months, 48months, and
114months were 81%,79%,70%,68%, and 67%, respec-
tively (Table 3).

Predictors of Anemia Incidence

Equality of survival for the different categories of inde-
pendent variables was checked through the Log-rank
(mantel-cox) test, and ART regimen, TB, baseline nutri-
tional status, and CD4 count were significantly associated
with time to anemia occurrence. The mean survival time
(not developing anemia) of the entire follow-up was 83.4
(CI:  77.6-89) months among children with ART
(Figure 1).

Regarding survival capability, there was the presence
of a significant difference between patients who had tuber-
culosis and no tuberculosis (p-value<0.001) (Figure 2).
Besides, there were also significant variance between zido-
vudine-based ART and ABC-based
value<0.001) (Figure 3).

regimen  (p-

Cox Regression Analysis

Cox proportional model assumptions were checked
through the Schonfeld residual test (global test, P =0.32).
In the bi-variable cox regression analysis age, residence,
WHO staging, ART regimen, immunosuppression, nutri-
tional status, and TB were associated with anemia inci-
dence among children on ART. However, in the
multivariable cox regression analysis TB, ART regimen,
immunosuppression, and nutritional status have remained
statistically significant predictors of anemia among
children.

Children with severe immunosuppression were 2.9
(AHR= 2.9, 95% CI, 1.23, 6.77) times at risk of anemia
as compared with children with normal immune status.
Similarly, children with undernutrition were 2.8 times at
higher risk of developing anemia as compared with chil-
dren with normal nutritional status (AHR=2.7 (95% CI;
1.5, 5)) throughout the follow-up period. The hazard of
developing anemia among children who had taken zido-
vudine-based ART regimen were 4 (AHR=4, 95% CI,;
1.097, 11.44) times as compared to who had taken
Abacavir-based ART regimen. Study participants with
tuberculosis were 2.1 (AHR=2.1, 95% CI; 1.4, 3.3) times
at higher risk of anemia incidence as compared with those
who had no tuberculosis throughout the follow-up period
(Table 4).

Discussion

This study reported that the overall incidence rate of
anemia among children with ART in this study was 10.5
(95% CI; 8.6, 12.8) per 100 child-year follow-up which
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Table | Socio-Demographic Characteristics of Children Who are on

Hospital, from 20072017

ART at University of Gondar Comprehensive Specialized

Variables N=391 (%) Anemia (n/%) N=98 Censored (n/%) N=293
Age

<5 years 194 (49.6) 71 (18.1) 123 (31.5)

6—10 years 156 (39.9) 22 (5.6) 134 (34.3)

1115 years 41 (10.5) 5(1.3) 36 (9.2)
Sex

Male 241 (61.6) 58 (14.8) 183 (46.8)

Female 150 (38.4) 40 (10.3) 110 (28.1)
Residence

Urban 294 (75.2) 66 (16.9) 228 (58.3)

Rural 97 (24.8) 3282 65 (16.6)
Birth order

<3 90 (23) 30 (7.7) 60 (15.3)

>3 301 (77) 68 (17.4) 233 (59.6)
Disclosure status

Disclosed 130 (33.2) 22 (5.6) 108 (27.6)

Not disclosed 261 (66.8) 76 (19.5) 185 (47.3)
Parental status of the child

Both alive 290 (74.2) 84 (21.5) 206 (52.7)

Mother only alive 65 (16.6) 7 (1.8) 58 (14.8)

Father only alive 18 (4.6) 4 (1) 14 (3.6)

Both dead 18 (4.6) 3 (0.8) 15 (3.8)
Relation of caregiver to child

Parent 358 (91.5) 88 (22.5) 270 (69)

Sister/brother 3(0.8) 1 (0.3) 2 (0.5)

Uncle/aunt 3 (0.8) 2 (0.5) 1 (0.3)

Grandparent 27 (6.9) 7 (1.8) 20 (5.1)
Age of caregiver

20-30 90 (23) 38 (9.7) 52 (13.3)

3140 206 (52.7) 44 (11.3) 162 (41.4)

>40 94 (24) 16 (4.1) 78 (19.9)
Marital status of the caregiver

Single 5(1.3) 2 (0.5) 3(0.8)

Married 254 (65) 71 (18.2) 183 (46.8)

Divorced 40 (10.2) I (2.8) 29 (7.4)

Widowed 92 (23.5) 14 (3.6) 78 (19.9)
Educational status of the caregiver

llliterate 78 (19.9) 21 (5.4) 57 (14.6)

Primary school 79 (20.2) 24 (6.1) 55 (14.1)

Secondary school 80 (20.5) 15 (3.8) 65 (16.6)

Collage/university 154 (39.4) 38 (9.7) 116 (29.7)
Occupation of caregivers

Government employee 97 (24.8) 23 (5.9) 749 (18.9)

Non-governmental employee 59 (I5.1) 14 (3.6) 45 (11.5)

Housewife 211 (54) 55 (14.1) 156 (39.9)

Merchant 24 (6.4) 6 (1.5) 18 (4.6)

(Continued)
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Table | (Continued).

Variables N=391 (%) Anemia (n/%) N=98 Censored (n/%) N=293
Family size

<3 25 (6.4) 7 (1.8) 18 (4.6)

3-5 292 (87) 62 (159 223 (57)

>5 74 (19) 22 (5.6 52 (13.3)

HIV status of caregiver

Positive 344 (88) 85 (21.7) 259 (66.2)
Negative 34 (87) 1 (28) 23 (5.8)
Unknown 13 (3.3) 2 (0.5) 1 (28)

Table 2 Clinical and Treatment Characteristics of Children Who are on ART at the University of Gondar Comprehensive Specialized
Hospital, from 2007-2017

Variables (N=391) (%) Anemic (N=98) n (%) Censored (N=293), n (%)

WHO clinical staging
11 152 (38.9) 34 (8.7) 118 (30.2)
v 239 (61.1) 64 (16.4) 175 (44.7)

BaselineCD4 cell count

2500 109 (27.9) 8(2) 101 (25.9)
350-499 60 (15.3) 5(1.3) 55 (14)
200-349 100 (25.6) 15 (3.8) 85 (21.3)
<200 122 (31.2%) 70 (17.9) 52 (13.3)

Nutritional status
Normal 180 (46) 16 (4.1) 164 (41.9)
Undernutrition 211 (54) 82 ((21) 129 ((33)

Developmental and/functional status

Working/appropriate 309 (79) 76 (19.5) 233 (59.5)
Delayed/ambulatory 54 (13.8) 13 (3.3) 41 (10.5)
Regressed/bedridden 28 (7.2) 9 (2.3) 19 (4.9)

Isoniazid prophylaxis
Yes 87 (22.3) 24 (6.1) 63 (16.1)
No 304 (77.7) 74 (18.9) 230 (58.8)

Cotrimoxazole preventive therapy

Yes 385 (98.5) 95 (24.3) 290 (74.2)

No 6 (1.5) 3(0.8) 3(0.7)
ART regimen

D4t based 120 (30.7) 4 (1) 116 (29.7)

AZT based 224 (57.3) 91 (23.3) 133 (34)

ABC based 47 (12) 3(0.8) 44 (11.2)

Level of adherence

Good 345 (88.2) 95 (24.3) 250 (63.9)

Fair 32 (82) 3(0.8) 29 (7.4)

Poor 14 (3.6) 0 14 (3.6)
T8

Yes 78 (19.9%) 42 (10.7) 36 (9.2)

No 313 (80.1%) 56 (14.31) 257 (65.7)

Ol other than TB

Yes 188 (48.1) 77 (19.7) 111 (28.4)
No 203 (51.9) 21 (5.4) 182 (46.5)
956 submit your manuscript HIV/AIDS - Research and Palliative Care 2020:12
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Table 3 Anemia Incidence Density Rate Stratified by Selected Socio-Demographic and Clinical Characteristics of Children Who are

on ART at the University of Gondar Comprehensive Specialized Hospital, from 2007-2017

Characteristics N=391 Person-Years Anemia (n=98) IDR
Age

<5 years 194 454.4 71 15.6

6—10 years 156 414 22 5.3

| 1-15years 41 67 5 7.5
Sex

Male 24| 5725 58 10.1

Female 150 362.5 40 I
Residence

Urban 294 762 66 8.6

Rural 97 172 32 18.6
WHO clinical stage

1 152 512 33 6.5

nnv 239 423 65 15.4
CD4 count

>500 109 245.8 8 33

350499 60 170.3 5 2.9

200-349 100 285.9 15 5.2

<200 122 2329 70 30.1
Nutritional status

Normal 180 462.3 16 35

Undernutrition 211 472.7 82 17.3
ART regimen

D4t —based 120 3356 4 1.2

AZT-based 224 480 91 18.9

ABC- based 47 118 3 2.5
Follow-up time in the month

<12 176 99.8 76 76

13-24 6l 109.3 13 1.9

24-36 88 258 8 3.1

236 66 468 | 0.2

was higher than retrospective cohort study conducted in
Asia with 5.4 per 100-child year,® a retrospective cohort
study conducted in West Africa which was 2.72 per100-
child year for those on AZT based and 4.25 perl00-
child year follow-up for those on non-AZT-based ART
combination.'® This difference could be due to, those
previous studies were done specifically on severe ane-
mia, but this study stresses the overall anemia incidence.
The other possible justification for the Asian study
might be due to the difference in age of study partici-
pants; in the previous study the age of study participants
was <l8years, but in our study, the age of participants
was <15 years.

In this study, the proportion of anemia among children
on ART was 25.1% (95% CI; 20.5, 29.5) which was
comparable to various studies conducted at Addis Ababa
Ethiopia 22.2%,?° Jimma Ethiopia 21.6%,> and Bahirdar
northwest Ethiopia 28.9%.>* This might be due to similar-
ity in socio-demographic characteristics of study partici-
pants, the use of similar guidelines of HIV management in
the country, and similarities of age category in the study
participants.

However, the proportion of anemia in this study among
children on ART was lower than a retrospective data
analysis study conducted in India which was 66%," and
a cross-sectional study conducted at Harar, Ethiopia which

HIV/AIDS - Research and Palliative Care 2020:12

submit your manuscript

957

Dove


http://www.dovepress.com
http://www.dovepress.com

Techane et al Dove
Survival Function Kaplan-meierSurvival curve of TB
TISurviva Function . B
109 +Censored L L L
b ) yes
-+ no-censored
“:‘. “l‘\-»\ - yes-censored
- 084 L™
L “M\: bt
LS
Attt 1
- T o6
0 >
.; 06 E 1
5 @ T
: £
0‘4- + - -
3 04 0
021
029
0.0
009

T T T T T T T
0 20 40 60 80 100 120

Time to anemia in month

Figure | Kaplan-Meier curve of anemia free survival proportion among children
with ART at the University of Gondar Comprehensive Specialized Hospital, from
2007-2017.

was 39.2%.>* This may be due to differences in study
setting; in the Indian study the study setting was both
tertiary health care center and community clinics, how-
ever, in our study the study setting was the comprehensive
and specialized hospital. And, the higher proportion of
anemia in Harar might be due to the difference in the
follow-up period, in Harar, Ethiopia, study it was 4 years
follow-up period. Whereas, in our study, it was 11 years of
the follow-up study.

This study stated that the hazard of developing anemia
in children on ART with severe immunosuppression had
nearly three times as compared with those who had normal
immune status. This finding is consistent with a study
conducted at Bahirdar Felegehiwot hospital, Ethiopia.>
This might be because severe immunosuppression possibly
leads to viral duplication, which can result in anemia via
increased cytokine-mediated myelosuppression and higher
loads of opportunistic infections.?**>

An important predictor of anemia was ART regimens
in which children who were treated AZT-based were four
times at higher hazard of developing anemia compared to
children who were treated in ABC-based ART regimen.

T T T T T T T
0 2 40 60 80 100 120

time to anemia in month

Figure 2 Kaplan—Meier estimate of anemia among children with ART at the
University of Gondar Comprehensive Specialized Hospital, from 2007-2017.
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Figure 3 Kaplan-Meier survival estimates of ART regimen among children with
ART at the University of Gondar Comprehensive Specialized Hospital, from
2007-2017.
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Table 4 Cox Regression Analysis of Predictors of Anemia Among Children Who are on ART at University of Gondar Comprehensive

Specialized Hospital, from 2007-2017

Variables Event Censored CHR (95% CI) AHR(95% CI)
Age

<5 years 71 123 2.66 (1.072-6.59) 1.14 (0.4-3)

6—10 years 22 134 0.948 (0.359-2.5) 0.75 (0.28-2)

I 1-15years 5 36 | |
Residence

Urban 66 228 | |

Rural 32 65 1.72 (1.128-2.63) 1.44 (0.9-2.3)
Birth order

<3 30 60 | |

>3 68 233 0.7 (0.5-1.1) 0.8 (0.5-1.3)
Disclosure status

Disclosed 22 108 |

Not-disclosed 76 185 0.84 (0.55-1.27) 1.4 (0.6-3.9)
Caregivers age

20-30 38 52 | |

31-40 44 162 1.36 (0.6-3) 1.15 (0.72-1.8)

>40 16 78 1.853 (0.88-3.9) 0.68 (0.3-1.5))
WHO clinical stage

11l 34 118 | |

nnv 64 178 2.46 (1.62-3.74) 1.52 (0.97-2.39)
CD4 cell count

>500 8 101 | |

350499 5 55 1.09 (0.35-3.33) 0.95 (0.3-2.9)

200-349 15 85 1.89 (0.8-4.48)) 1.23 (0.5-2.9)

<200 70 52 8.9 (4.3-18.6) 2.9 (1.2-6.7)
Nutritional status

Normal 16 164 | |

Undernutrition 82 129 5.018 (2.9-8.57) 2.7 (1.5-5)
ART regimen

D4t based 4 116 0.48 (0.1-2.2) 0.5 (0.1-2.29)

AZT base 91 133 6.3 (2-19.9) 4 (1.23-12.96)

ABC based 3 44 | |
Ol other than TB

Yes 72 11 5.01 (2.9-8.5) 1.4 (0.78-2.4)

No 21 182 | |
B

Yes 42 36 3.67 (2.46-5.48) 2.1 (1.4-33)

NO 56 257 | |

Abbreviations: AHR, adjusted hazard ratio; CHR, crude hazard ratio; Cl, confidence

This result was supported by a study conducted in Asia.®
This could be explained by the fact that Zidovudine is
related to suppressions of bone marrow that leads to a
reduction in the production of red blood cells and other
types of blood cells in the bone marrow.

interval; Ol, opportunistic infection; TB, tuberculosis.

Another significant predictor of anemia among children
with ART was under-nutrition which had 2.7 times at
higher risk to develop anemia than normal nutritional
status. The finding was in line with a study conducted in
West Africa.'® The possible reason for this might be due to
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decreased essential macronutrients and micronutrients
leads to iron and folate deficiency which causes anemia,
and immunosuppression which increases susceptibility to
infectious disease in turn may result in anemia.?’-*®

This analysis also showed that children who had tuber-
culosis had nearly two times at higher risk for anemia as
compared with those who had no tuberculosis among
children after initiations of ART. This result agrees with
a retrospective study conducted in India.'” This could be
explained by the fact that inflammatory mediators in tuber-
culosis infection cause suppression of erythropoiesis that
leads to decreased production of red blood cells by bone
marrow.

The limitation of this study could be since it was based
on secondary data analysis, due to this other possible
causes of anemia like iron deficiency anemia, malaria,
intestinal parasite, and use of bone marrow suppressive
drugs were not included due to incomplete medical
records. Also, those study participants whose chart was
lost were not included in the study which may affect the
finding of the study.

Conclusion

Anemia incidence was high among children who are on
ART at the University of Gondar Comprehensive
Specialized Hospital, North West Ethiopia. TB, AZT-
based ART regimen, severe immunosuppression, and
undernutrition remained statistically significant predictors
of anemia among children with ART. Children with HIV
were the most vulnerable group to anemia and it also
remains a public health problem among HIV patients.
Therefore, to reduce the burden of anemia among children
with HIV different strategies, approaches, and plans
should consider and better to emphasize the predictors of
anemia among children identified from this study.

Abbreviations

ABC, abacavire; AHR, adjusted hazard ratio; AIDS,
acquired immune deficiency syndrome; ART, ant-retro-
viral therapy; AZT, zidovudine; CHR, crude hazard ratio;
CI, confidence interval, CPT, cotrimoxazole prophylaxis
therapy; HGB, hemoglobin; HIV, human immune defi-
ciency virus; IDR, incidence density rate; IPT, isoniazid
prophylaxis therapy; IQR, interquartile range; OI, oppor-
tunistic infection; SD, standard deviation; TB, tuberculo-
sis; WHO, World Health Organization.
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