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Abstract

Background: Human immune deficiency virus (HIV) is one of the world’s most serious
public health challenges. However, the expanded access to antiretroviral therapy has led to an
intense reduction in HIV related morbidity and mortality among children. Despite this
remarkable achievement, the attrition of children from ART care has remain challenging.
Objective of the study: To assess the incidence and predictors of attrition among children on
antiretroviral therapy in Gedeo zone public hospitals, Southern Ethiopia, 2020.

Method: Retrospective follows up study was employed among 254 systematicaly selected
children <15 years who were receiving ART in Gedeo zone public hospitals. The total sample
size was calculated using Epi Info version 7. Data were collected using data extraction tool.
Data were cleaned and edited before analysis and then entered into epidata manager version
4.6 and exported to Stata version 14 for analysis. Data were described using Kaplan-Meier
curve, log rank test, life table and crude hazard ratios. Predictors of attrition assessed using
Cox proportional hazards model. Covariates with p-values (<0.25) in the bivariable analysis
were included to multivariate analysis. Finally, a statistical significance was declared at p-
value <0.05. Data were presented using tables, figures, and texts.

Results: The incidence rate of attrition was 11.3 per1000 person-months observation (95%Cl:
9.20 -13.85) with a total of 8145.33 child-months observation. The median survival time was
68.73 months. Children with low hemoglobin levels (AHR = 3.5, 95% CI:1.6-7.4), low CD4
count (AHR=3.7, 95%CI:1.4- 9.7), delayed developmental stage (AHR=3.76, 95%CI:1.2-
11), underweight (AHR=5, 95%CI:1.5-17.25) and poor/fair ART adherence levels (AHR=3.2,
95% CI:1.3-7.8) were at higher hazards of experiencing attrition.

Conclusion and recommendation: The incidence rate of attrition was 11.3 per1000 person-
months observation. Low Hgb level (Hgh<10mg/dl), low CD4+count, underweight (WFAz <
-2), delayed developmental stage and poor/fair ART adherence level were predictors of child
attrition. So, early detection, close follow up, monitoring and management has to be
strengthened particularly for patients with low CD4+ count, underweight and low
haemoglobin level to reduce attrition from ART care. Improving adherence counseling and
strengthen nurtritional support also crucial.

Keywords: ART, Children, HIV/ADIS, Attrition, Incidence, Ethiopia

xi



1. Introduction

1.1. Background

Human immunodeficiency virus (HIV) is the virus that causes acquired immunodeficiency
syndrome (AIDS). Human immunodeficiency virus (HIV) infection is the leading cause of
morbidity and mortality throughout the world. According to the United Nations Programs on
HIV/AIDS (UNAIDS) report by the end of 2018, 37.9 million people were living with human
immune deficiency virus (PLHIV) globally. Of which 1.7 million were children less than 15
years with 64.7% residing in East and Southern Africa. In the same year, an estimated
160,000 children were newly infected with HIV and 770 000 people died from it. New HIV
infections and death among children have declined by 41% and 33% respectively from 2010
to 2018. Of all 54 % of children living with HIV were having access to treatment in 2018
worldwide (1).

Due to this reason in 2014, the Joint United Nations Programs on HIV/AIDS (UNAIDS)
outlined ambitious targets to end the HIV epidemic by ensuring that 90% of people living
with HIV know their diagnosis, 90% of those diagnosed receive sustained antiretroviral
therapy (ART), and 90% on ART achieve viral suppression by 2020. To achieve 90-90-90
targets for children, HIV-infected children must be identified, linked to care, initiated on
ART, retained in care, and finally achieve sustained virologic suppression is needed. This
target is focused not just on expanding access to diagnosis and treatment but also on the
quality of care in terms of retention and suppression, which are key to optimal HIV

outcomes(2-4).

According to the UNADS report in Ethiopia by 2018, 690 000 people were living with HIV,
23 000 people were newly infected with HIV and 11 000 people died from AIDS-related
illnesses. Despite this between 2010 and 2018, the number of new HIV infections and AIDS

related illnesses has been decreased by 79% and 55% respectively(5).

According to the Ethiopian Demographic and Health Survey 2016 (EDHS 2016), the national

HIV prevalence was 0.9%. HIV prevalence varies from region to region ranging from less



than 0.1% in Ethiopia Somali to 4.8% in Gambella(6) The introduction of highly active
antiretroviral treatment (HAART) improved the survival of children infected with the virus
and contributed to preventing new infections(7). Antiretroviral therapy (ART) slows the
disease progression by preventing virus replication and therefore decreasing the amount of

virus in an infected person’s blood called the ‘viral load’ (8).

According to 2016 World Health Organization (WHO) guidelines immediate treatment of
people diagnosed with HIV, known as ‘test and treat’ or ‘treat all’ principle is recommended
(9). Two third of infants and children infected with HIV could be reduced from mortality and
HIV progression through early administration of ART. To achieve this early diagnosis of HIV
infection, linking and retaining in care is crucial(10).

Retention of HIV-infected children in care is important for the prevention of HIV-related
morbidity and mortality by early ART initiation, monitoring and treatment ofdisease
progression and treatment failure, and provision of medications and supportive care(10).
However, retention in care of children with HIV continues to be a major challenge requiring
innovation and creativity. Studies inAsia and Africa have shown that it is challenging to
enroll and retain pediatric patients on ART care(11,12). Attrition is defined as patients who
are recorded as death or loss to follow up (LTFU)(13). Some causes of attrition are poor
socio-economic and inadequate educational levels, living away from the ART facility;
negative providers' attitudes, long waiting times, drug side effects and delayed defaulter

tracing systems, and poor level of social and adherence support(14).



1.2. Statement of the problem

Human immune deficiency virus (HIV) is one of the world’s most serious public health
challenges. However, the expanded access to Antiretroviral therapy has led to an intense
reduction in HIV related morbidity and mortality among children. Globally by the end of
2018, 160, 000 children living with HIV were having access to ART and AIDS-related deaths
have been declined by 33% between 2010 and 2018. Despite this remarkableachievement, the
attrition of children from ART care has remained challenging (1,15).

The accessibility and rapid scaling up of ART programsin resource constraint countries have
enabled HIV-infected infants and children to survive and grow into adolescents and
adults(16). To take full advantage of ART, improving the commitment of HIV testing and
counseling, linking people to care, early ART initiation, supporting adherence and retention in
care is needed(15). However, the attrition of children on ART care is higher in resource

constraint settings when compared to developed countries (17,18).

Studies in different countries showed that there were a significant number of attrition children
from ART care. A systematic review of studies conducted in Asia and Africa among children
on ART revealed that 36-month of retention on ART was 74% and 66% respectively(19). A
study conducted in India revealed that the cumulative incidence of attrition after ART
initiation was 24.9% (CI1=95%, 18.7-32.7) at 5 years(20). A study done on pediatric West
African Database to evaluate AIDS showed that the incidence rate of attrition in children was
35.8/100 child-years, (Cl =95%,25.9-26.4). Yielding a mortality rate of 9.6 /100 child-years
and LTFU rate of 26.2/100 child-years(21). Another study done on children enrolled in Céte
d’Ivoire’s National ART Program showed that among 2110 children at ART initiation, 664
children were lost through attrition. Of which 237 children were died and 427 became LTFU.
Much of the attrition 286(43%) occurred within 3 month of ART(11). Moreover, study
conducted in Ethiopia among HIV-infected children initiating ART showed that the
cumulative incidence of total attrition at 6, 12, and 24 months after ART initiation was 10.9%,
15.5% and 20.6%, respectively(22). So, retention in the care of children is crucial to improve
adherence to ART, slow progression to AIDS, and increased survival. Being younger age,
shorter duration of time on ART, severe immunosuppression, rural residence, baseline Hgb in

g/dl<10g/dl, underweight, higher WHO clinical stages were some of the predictors of attrition

3



(11,13,23). Multiple factors may also contribute to attrition, including distance to health
facilities, lack of transport, or inability to cover travel expenses, stigma and disclosure-related
issues, and lack of understanding of the need for lifelong care. Patient attrition following an
HIV diagnosis is a global challenge and causes avoidable morbidity and mortality, suboptimal
treatment outcomes, increased cost of care, and preventable HIV transmission and drug
resistance(10). Susceptibility of attrition from ART service is higher in children than adults
because caregivers are responsible for their children to get access to health care
services(10,24). In a study conducted in Sub-Saharan Africa, some interventions have been
discussed that might help to prevent attrition on HIV care programs. These are ensuring
uninterrupted drug supplies, consideration of simple, non-toxic ART regimens,

decentralization of ART care, and a reduction in indirect costs for patients(25).

Based on the Strategic plan 2015-2020 in an Investment Case Approach Ministry of Health of
Ethiopia developed a strategic framework for improving adherence and retention in care. The
strategies articulated in the framework were considered as interventions that will be
implemented during the investment case period to make the ART effective. These include
nutrition support, strengthen family role in care and treatment, strengthening the tracing
mechanism, and improving the availability of opportunistic infection(Ol) drugs and
management of OI(6). Moreover, retaining patients receiving ART in care are critical

determinants of successful ART outcomes(15).

Even though attrition remains a critical challenge for HIV positive children in ART programs,
little is known about the incidence and predictors of attrition in ART services in Ethiopia. On
the other hand, a study conducted in incidence mortality or LTFU separately might be under
or overestimation of the case. Therefore, LTFU and mortality was grouped as one in this
study to solve this problem. Furthermore, as my review, there is no similar published study
conducted in the study area. So, a better understanding of predictors of attrition can help to
design interventions to reduce the incidence of attrition and improve the clinical outcome of
patients who initiate ART. Therefore, this study determines the incidence and predictors of

attrition among children initiating ART at the Gedeo zone selected public Hospitals.



1.3.

Significance of the study

Early detection of HIV infection, linking and retaining children on antiretroviral therapy

(ART) is essential for reducing AIDS-related morbidity, and improving survival. To do these

determining the incidence and predictors of attrition are very important. Even though the

rapid expansion of antiretroviral treatment (ART) is one of the most remarkable achievements

in public health history, attrition remains a critical challenge for the quality of care and

success of the ART program. Patient retention in ART care is crucial to improve ART

adherence level, slow progression to AIDS, and improved survival. Therefore, identifying the

predictors of attrition is valuable. The finding of this study

X/
L X4

X/
L X4

Help as baseline information for further studies.

Provide information on the current status of attrition, the time when most attrition
occurs, and factors that contribute to attrition in ART care in the study area.

Used to design an interventional project towards improving retention in care of children
on ART service in the study area.

Used to increase existing knowledge and skill of the health professional about attrition
from ART care in the study area.

The study also valuable for mother and child in reducing preventable morbidity and

mortality results from attrition in ART care.



2. Literature review

2.1. Incidence of attrition among children on ART

Studies have been conducted in different countries to determine the incidence of attrition
among HIV positive children on ART. Statistical Analysis study conducted in Thailand
showed that the incidence rate of attrition was 5 per 100 PYO. Of which mortality rate was
2.1 (95% CI, 1.9-2.3) per 100 person-years and lost to follow-up rate was 2.9 (95% ClI, 2.7-
3.2) per 100 person-years(26). Another study done in Myanmar showed that the incidence
rate of attrition was 3.89 per 100-person years of follow-up (95% CI: 3.48-4.34)(13).

A cohort study from the Asia Pacific region showed that the incidence rate of attrition was 6.5
per 1000 person-years. Of which the incidence rate was 4.6 per 100 child-years (95% Cl, 4.1-
5.2) and the mortality rate was 1.9 per 100 child-years (95% CI,1.6-2.4)(27). Another
retrospective cohort study conducted in Uganda showed that the incidence of attrition was
14.4 per 100 person-years. Of which incidence of death and LFU were 1.8 and 12.6 per 100
person-years respectively(28). Another retrospective study conducted fromhealth facilities in
Kenya, Lesotho, Mozambique, Rwanda, and Tanzania showed that the incidence of attrition
at a primary health facility was 15 per 100PYS. Of which LTFU and mortality rates for
children on ART were 9.8/100 PYs and 5.2/100 PYs, respectively and the incidence of
attrition at secondary/tertiary health facilities was 26.2 per 100PYS, of which LTFU and
mortality rate were 20.2/100 PYs and 6.0/100 PYs, respectively(29). Moreover, in study
conducted in pediatric West African Database to evaluate AIDS revealed that a total of 461
children were experiencing attrition with an incidence rate of 26.2 per 100 child-years(21).
Another retrospective cohort study performed from a DREAM Cohort in Sub-Saharan Africa
on predictors of Adverse Outcomes in HIV-1-infected Children revealed that the attrition
rate was 11.7 per 100 person-years (PYO) (30). A prospective cohort study done in Addis
Ababa showed that the attrition rate was 8.3per 100 PYO (95%CI: 5.4+ 12.1). Among these
LTFU and mortality rate was 6.26 per1l00-PYO and 2.1per100PYO (95%CI: 0.8+£4.3)(23).



2.2. Predictors of attrition

Several predictors can lead to attrition from ART services in children, which are documented
in many kinds of literature. The main predictors were socio-demographic variables, clinical
baselines, and treatment-related characteristics.

2.3. Socio-demographic variables

A retrospective cohort study conducted in Kenya, Mozambique, Rwanda, and Tanzania, from
2005- 2011 showed that the attrition rate was higher in less than one year of age(12). Another
study from Democratic republic Congo, children younger than 2 years and caregivers’
religion were independently associated with attrition(31-33). Age>12 years at ART
initiationwere at greatest risk of attrition(26). Studies from Zimbabwe and Mozambique
showed that being male was more likely to have a higher risk of attrition with (AHR: 1.24,
95% CI: 1.08-1.43;p=0.004) and (AHR: 1.15, 95% CI: 1.0-1.3)(34,35). Another prospective
cohort study that conducted in Addis Ababa showed that child age below three years with
(AHR=5.3), caregivers of the children who were coming from rural areas(tAHR=3.97) and
children of both biological parents alive and close biological relation of the caregiver
compared to their counterparts were predictors of child's attrition(23). Another study done in

Ethiopia revealed Children<1 year had a higher risk of attrition(22).

2.4. Clinical and Treatment-related characteristics

According to a studies conducted in Myanmar reported that underweight children (<-2 Z-
score) (AHR=1.9, 95%CI =1.3-2.8), those with severe anemia (AHR= 2.7, 95%CI=1.5-4.9),
severe immune deficiency and WHO stage 11 or 1V at baseline were predictors of attrition.
Moreover, patients with TB also had associated with attrition during the ART period and the

attrition rates during the initial few months of initiation of ART were highest(13).

Another retrospective study done in Bali showed that the highest risk for LTFU/death was
children having anemia, with (AHR=4.62; 95%Cl:2.42-8.82) and also a child with
malnutrition had a 2.57 higher (AHR=2.57; 95%CI: 1.41-4.67) chance of LTFU/ death
compared to a child with normal/good nutrition(36). Findings also reported that children who
initiated ART within three months of entry into care and shorter duration of time on ART

were at higher risk of attrition(11,20). A systematic review conducted in resource-limited
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settings reported that severe immunosuppression, malnutrition, and anemia were found to be

independent predictors of attrition(11).

Another studies were done in children in Asia and Africa showed compared to children with
earlier stages of clinical AIDS or stage-4 disease and CD4% >20, children with clinical AIDS
or stage-4 disease and CD4% <10% had increased risk of attrition from ART care(33). A
pediatric cohort study in Sub-Saharan Africa showed, baseline severe immunodeficiency,
severe anaemia, and severe clinical status (WFA<-3 and WHO stage >3 were independently
associated with attrition(37). Another study done in Kenya, Uganda and Malawi showed that
severe clinical disease (WHO-stage 4), underweight, and moderate and severe
immunosuppression compared to their counterparts were significantly associated with
attrition(38). Additionally, in Uganda, children with mild immunosuppression (HR: 4.66,
95%Cl: 1.21-17.98, p= 0.026), and weight-for-age z-scores of <-2SD (HR: 0.31,
95%CI:0.15-0.65, P = 0.002 were significantly associated with attrition(39). Another study
done in Mozambique showed that children with anaemia were significantly associated with
attrition. In contrast to this, cotrimoxazole user children within 90 days of ART initiation was

associated with improved outcomes(40).

The pediatric West African Database to Evaluate AIDS, 2000-2008, advanced clinical stage,
CD4 percentage <15% statically association with attrition(21). In Democratic Republic
Congo study showed that attrition was higher in children with a CD4 cell count <200/mL
(AHR: 2.70, 95% CI: 1.40-5.21) and those with a CD4 cell count between >200- <350/uL
(AHR: 2.87, 95% CI: 1.36-6.07) than in those with CD4 count > 350/uL(31).

Children who had WFA (Z <-2) , AHR= 2.36, 95% CI: 1.61, 3.44 for mortality and AHR=
1.36, 95% CI: 1.07, 1.72 for LTFU), and hemoglobin <8 g/dl (AHR= 1.42, 95% CI: 1.02,
1.97 for death ) and (AHR=1.30: 95% CI:1.00, 1.68 for LTFU), were associated with
increased risk of attrition in a study done in Cote d’Ivoire’s(41). Another study done in
Rwanda, children with severe malnutrition versus not malnourished (AHR = 3.2, 95% CI:
1.3- 8.1), advanced WHO stage versus WHO stage | (AHR stage Il = 3.6, 95% CI: 1.3-9.6;
AHR stage Il = 2.6, 95% CI: 0.96-6.8; AHR stage IV = 9.8, 95% CI: 3.5-27.4; and severe

immunosuppression versus no evidence of immunosuppression (AHR = 2.3, 95% CI: 1.7—



3.3)(32). Another retrospective review study conducted in Zimbabwe showed that, baseline
WHO stage IV (AHR1.73; p = 0.012) as compared with WHO stages I/ll and patients those
who did not receive a cotrimoxazole prescription (AHR:1.94; p= .007) were significantly
increased risk of attrition. Additionally CD4 cell count<50 (AHR: 1.36, p= 0.05) was more
likely to experience attrition than those with CD4 cell count >200 in univariate analysis.
However, no association were observed between CD4 cell count and attrition in the

multivariable survival model(34).

A study done in Ethiopia revealed that children who had poor adherence to ART and children
with severe malnutrition were more likely to experience a high risk of mortality (AHR=3.0,
95% CI: 1.2-7.5) and (AHR =2.5, 95% CI: 1.1 6.1) than their counterparts respectively(42).
Another prospective cohort study conducted in Addis Ababa showed that, baseline
Hemoglobin <10g/dl [AHR] =5.68 (95%ClI: 2.03£6.23) and WHO stage Il or IV
(AHR=12.25, 95%CI: 1.26x 119.05 were significantly associated with child's attrition.
Moreover, Children who initiated ART treatment with Zidovudine containing regimen,
worsen existing anemia and were vulnerable further to opportunistic infections and end up
with death(23). Another study conducted in Ethiopia also showed children with WHO stage
IV disease (advanced disease) were also found to be a significant association with
attrition(22).



2.5.  Conceptual framework

The following conceptual framework shows association between independent variables with a
dependent variable which was developed after reviewing different kinds of literature in the
area of ART including the consolidated WHO guideline, the ART follow up tool and several
journals and articles(11-13,20,23,31,33,34,36,38,40-43). According to these literature Socio-
demographic, ART and other medications, baseline nutritional status, and baseline clinical
and laboratory variables affect attrition of children in the continuum of HIV care.

- - Base line clinical and laboratory
Socio-demographic _ predictors
characteristics of care giver/child
» WHO clinical staging
> » CD4 count at ART initiation
Sex ) » Baseline hemoglobin status
» Place of residence
: » Level of Adherence
» Education status of care -
giver » Presence of opportunistic
> Religion of care giver |nfect|on
> Parent status alive/dead > Disclosure status
> Parent HIV status > Developmental milestone
> Relation of the care giver > Functional status
» Presence of TB
» Weight for Age at base line

N\

Attrition status

1

ART and other medication
predictors

» Cotrimoxazole Preventive
therapy (CPT)

Duration of stay on ART
Type of ART Regimen
Drug substitution

Drug side effects

YV V VY

Figure 1: Conceptual framework for the incidence and predictors of attrition among children
on antiretroviral therapy at Gedeo public Hospitals, Southern Regional State, 2020.
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3. Objectives

3.1. General objective

To assess the incidence and predictors of attrition among children on antiretroviral therapy in
Gedeo zone public hospitals, Southern Ethiopia, 2020.

3.2. Specific objectives

To determine the incidence of attrition among children on antiretroviral therapy in Gedeo
zone public hospitals, Southern Ethiopia, 2020.
To identify predictors of attrition among children on antiretroviral therapy in Gedeo zone

public hospitals, Southern Ethiopia, 2020.
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4. Methods and materials
4.1. Study area and period

This study was conducted at ART clinics in public hospitals of Gedeo zone, namely Dilla
Referral Hospital, Bule Primary Hospital, and Yirgachefe Primary Hospital. Gedeo zone is
found in South Nation Nationalities and People Region (SNNPR) and the capital city is Dilla,
which is found 394 Km away from Addis Ababa, which is the capital city of Ethiopia and
84km away from Hawassa. The altitude of Dilla is 1765m above sea level. Gedeo zone has a
total of six woreda and two towns. In this Zone, there are one Referral Hospital, three district
Hospitals, 36 Primary health centers (PHC), and 146 health posts. Bule and Yirgachefe
primary hospitals are located 28.3 and 36 Kilometers far from Dilla respectively. Pediatric
ART clinics existed in all hospitals. The study was conducted from April 15 to May 15, 2020,

among records of children registered from 1st of January 2013 to December 31, 2019.

4.2. Study design

An institution-based retrospective follows up study was employed.

4.3. Populations

4.3.1. Source population

All HIV Positive children <15 years who were taking ART in Gedeo zone public Hospitals,
Southern, Ethiopia.

4.3.2. Study population

All HIV Positive children <15 years who were taking ART at selected hospitals of Gedeo
zone public Hospitals.
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4.4. Eligibility criteria

4.4.1. Inclusion criteria

All children <15 years who were on ART and had a follow-up after ART initiation.

4.4.2. Exclusion criteria

Children’s medical records containing incomplete data of the outcome variable(at least

sociodemographic and baseline data) were excluded.
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4.5.  Sample size determination

The required sample size was determined using double population proportion formula
calculating through EPi info version 7.0 by considering caregivers of children coming from a
rural area and hemoglobin level as the major predictor variables based on a study done in

Ethiopia(23). Moreover, caregivers of children coming from rural areas were considered as an

independent predictor since it gives the maximum sample size (Table 1).

2
[za/2,/(1 +1/r)p(1 —p)| + IZﬁ\/p(l o)+ Pz(lr—IJZ)”

Table 1: Sample size calculation to determine the incidence and predictors of attrition among

(p1—p2)?

HIV positive children on antiretroviral therapy in Gedeo zone hospitals, Southern Ethiopia,

2020
Variables Pland p2 | Hazard | Final sample size after adding
ratio 10% incomplete data
Caregivers of children
coming from a rural | P1=20% 3.97 262(23)
area
P2 =6.8%
Haemoglobin<10 g/dI
P1=24.4% |3.3 123(23)
P2=4.16%

P1: is the percent of exposed with the outcome

P2: is the percent of non-exposed with the outcome

Z a0/2: is taking CI 95%,

Z B:80% power and r:is the ratio of non-exposed to exposed 1:1

Then the largest sample size (N=262) is selected as the final sample size for the study.
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45.1. Sampling procedure

There are four public hospitals in Gedeo zone in which ART clinics existed. Out of these
three were randomly selected and were included in the study, namely Dilla Referral Hospital,
Bule Primary Hospital, and Yirgachefe Primary Hospital. The study was conducted at the
Gedeo zone selected public hospitals. First, the sample size was proportionally allocated to
select the study participants from each hospital. After that, medical records of children who
started ART between January 1st, 2013 to December 31, 2019, were selected. From the
selected medical charts in each hospital, a systematic random sampling technique was used to
select the study participants. By using the formula N+n to calculate K value; 503 +262 =2. So,
the lottery method used to select the first study participant and considered as a starting point,
and then every 2" interval of medical records of children was taken to the required sample

size. Finally, the selected medical charts were followed for seven years.

Gedeo zone public Hospitals providing ART service (503)

I
oo |

By proportionally allocation

I

TOTAL FINAL
SAMPLE SIZE (262)

Note: DRH=Dilla Referral hospital, BPH=Bule Primary Hospital, GPH=Gedeb Primary
Hospital, YPH=Yirachefe Primary Hospital

Figure 2: Schematic presentation of sampling procedure to assess the incidence of attrition
and its predictors among children on antiretroviral therapy in Gedeo zone public hospitals,
2020.
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4.6. Study variables
4.6.1. Dependent variable

Attrition status

4.6.2. Independent variables

» Socio-demographic characteristics of caregiver/child (age, sex, religion of the caregiver, place
of residence, education status of the caregiver, parent status alive/dead, Parent HIV status, the
relation of the caregiver)

» Baseline clinical and laboratory predictors (WHO clinical staging, CD4 count, or % at ART
initiation, Baseline hemoglobin status, Ols, Disclosure status, Level of Adherence,
Developmental milestones, Functional status, Baseline height for age and Baseline Weight for
age).

» ART and other medication predictors (provision of cotrimoxazole prophylaxis therapy (CPT),
duration of stay on ART treatment, type of ART regimen, drug substitution, drug side
effects).
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4.7. Operational definitions

Times to event or censor: Time to occurrence of attrition or other outcomes measured from

the starting time of ART to date that the event or outcome occurred.

Attrition (event): Children who were dead or lost to follow-up recorded in children medical
records in the follow up period (13,23)

Mortality: Recorded as “dead” on the children’s medical card.

A loss to follow-up: Children who did not return to the facility for 90 days or more after their
last scheduled appointment (36).

Censored: Individuals transferred out to other health institutions after the beginning of the
study, those exceed 15 years during follow-up, individuals who were active on ART at the

end of the study.

Retention: This is defined as the proportion of children alive and still on ART after ART

initiation.
Time scale: The time to occurrence of an event or censored cases was measured in months.

CD4 count below the threshold for severe immunodeficiency: Is classified according to the
child’s age (for infants CD4 <1500/mm3, 12-35 months <750/mm3, 36-59 months <
350/mm3 and >5 years <200/mm3) (44).

Adherence to ART: Is classified into good, fair, or poor by the percentage of drug dosage

calculated from the total monthly doses of ART drugs(44).

¢ Good adherence: equal to or greater than 95% or < 3 doses missed per month.
% Fair adherence: 85-94% or 4-8 doses missed per month.

% Poor adherence: less than 85% or > 9 doses missed per month.
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Developmental milestones: Using the WHO window of achievement, for six gross motor
milestones were assessed and classified as: delayed, if a child fails to attain milestone for age;

regression, if a child loses what has been attained for age, otherwise normal(43).

4.8. Data collection tools and procedures

The data extraction checklist was adapted from the standardized ART entry and follow up
form that is currently used by the ART clinics of the study health facility(43), ART
registration booklet, ART monitoring multi-chart and reviewing related articles. The patient
records were first observed and an appropriate data extraction format was prepared in English.
Data were extracted from children’s charts “in terms of socio-demographic, clinical, and
treatment-related variables. The list of study participants were taken from the ART data clerk
and MRN or unique ART number were used to find charts from the hospital card room.

Three data collectors (BSc nurses) and one supervisor (ART trained BSc) were recruited.
4.9. Data quality control

Data about attrition were collected from the patients’ charts. The data were collected by three
experienced BSC nurses (one in each hospital) who were trained on comprehensive HIV care
and involved in the patient follow up care. The pretest was done by the principal investigator
on 5%(13) of randomly selected medical records to check the consistency and clarity of the
abstraction tool at the yirgalem General hospital, which was not included in the actual study.
The training was given for both data collectors and supervisors for one day on how to review
the documents and extracting the needed data from medical records. Principal investigator and
supervisors made spot-checking and reviewing the complete checklist by the data collectors to
ensure completeness and consistency of the data that were filled. The filled formats were
checked for completeness each day by the supervisor and investigator.

4.10. Data processing and analysis

The collected data were checked for its completeness and consistency. Data were cleaned and
edited before analysis and then entered into epidata manager version 4.6 and exported to Stata
version 14 for analysis. Exploratory data analysis was done to check the level of missing
values, the presence of influential outliers, and normality. Then the data were described using
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relative frequency and percent through the table and figures. Incidence of attrition was
calculated in both per person-month and year of observation. A Kaplan Meier curve was used
to estimate median survival time and the log rank test was used to compare the survival
curves of children between different categories of predictor variables. The life table was used
to estimate the cumulative probability of survival at different time intervals. Bivariable
analysis was performed to identify the association between the dependent and each
independent variable. Any variable significant at p < 0.25 level in the bivariable analysis were
included in multivariate analysis to identify independent predictors of attrition.
Multicollinearity was cheeked using the VIF command (mean VIF=1.39)(Annex IV). Cox
proportional hazard model for its fitness to the data was cheeked using cox Snell residuals, in
which the hazard function follows the 45-degree line except for the large values of the
time(Annex V). Additionally, proportional hazard assumptions were checked using both
Schoenfeld residual test (global test) with a value of p>x2=0.9982(Annex Il1), and Harrell’s
¢(c=0.8359), which indicates that this study can correctly order survival times for pair of
children 83.6% of the time based on observations of fitted variables in the model. Generally,
it can conclude that the final model fits the data successfully. In multivariate analysis, any
statistical test was considered significant at p< 0.05. Then, the association was summarized by
using adjusted hazard ratio and statistical significances tested at 95%CI. Finally, the finding

was presented using tables, graphs, and texts.

4.11. Ethical consideration

Ethical issues within the study were taken into consideration when carrying out this study.
Ethical clearance was obtained from the institutional review board of Addis Ababa
University, College of health sciences, school of nursing, and midwifery. After approved by
IRB with the protocol number: 02/20/SNM, Official letter of co-operation was written to each
selected hospital from school of nursing. The official letter was submitted to the medical
director and permission was received to get full access of information from respective units
like ART data clerks and the card rooms. Then, data were collected after getting permission
from selected hospitals on the behalf of patients and respective units of each hospital since the
study was conducted through review of medical records. Since this is a retrospective study

using secondary data, informed consent from individual patients were not requested. Data

19



were coded and locked in the passward during data entry and analysis to maintain the
confidentiality of the study participants. Names and children’s unique ART numbers were not

included during data collection.

4.12. Dissemination of the results

The findings of this study will be submitted to Addis Ababa University, School of Nursing,
and Midwifery. Also, the result will be submitted to health facilities where the study was
conducted. Further effort will be made to present it on workshops and conferences and to

publish on peer review reputable journals.
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5. Results

A total of 262 medical records of children who were on ART from 1st of January 2013 to
December 31, 2019, were reviewed. Of which, 254 children medical charts were eligiable and
included in this study with a response rate of 96.9%.

5.1. Socio-demographic characteristics of children on ART

The finding revealed that among 137(54%) male participants, 46(18.11%) were experienced
attrition. One hundred thirty-three (52.4%) study participants were living in an urban area. Of
which , 42(16.54%) were experienced attrition. Of one hundred twenty-one (47.6%) those
who were living in rural area, 50 (19.68%) were having attrition. One hundred eighty- six
(73.23%) of respondents were living with their parents. Of whom, 67(26.38%) were
experienced attrition, while 51 (20.08%) children's parents were either mother or father died
and 7.48% were experienced attrition. The finding also showed that about 171(67.32%) of
children’s caregivers were married. Among those, 58 (22.83%) children were developed
attrition (Table 2).
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Table 2: Baseline socio-demographic characteristics of Children on ART at Gedeo Zone
hospitals, Southern Ethiopia, 2020,(N=254).

Outcome variable

Independent Attrition

variables Frequency Percent
Age(years)

<3 24 9.45%
4-8 46 18.11%
>9 22 8.66%
Sex

Male 46 18.11%
Female 46 18.11%
Religion of care giver

Orthodox 31 12.2%
Muslim 12 4.72%
Protestant 46 18.11%
Catholic 3 1.18%
Residence

Rural 50 19.68%
Urban 42 16.54%
Marital status of care giver

Single 10 3.94%
Married 58 22.83%
Divorced 8 3.15%
Widowed 16 6.3%
Age of the care giver

18-24 8 3.15%
25-34 47 18.5%
35-44 28 11%
>44 9 3.54%
Parent status

Both alive 67 26.38%
Either dead 19 7.48%
Both dead 2 0.79%
Unknown 4 1.57%
HIV status of care giver

Reactive 53 20.87%
Non- reactive 2 0.79 %
Unknown 37 14.57%
Relation of care giver

Biological 90 35.43%
Others 2 0.79%
Occupation of care giver
Governmental 3 1.18%
employee

House wife 46 18.11%

censored

Frequency Percent

26
83

53

91
71

63
30
65
4

71
91

14
113
11
24

18
77
51
16

119
32
8

3
89
7
66

153

13

74

22

10.24%
32.68%

20.87%

35.83%
27.95%

24.8%
11.8%
25.59%
1.57%

27.95%
35.83%

5.5%

44.5%
4.33%
9.45%

7%
30.5%
20%
6.4%

46.85%
12.59%
3.15%
1.18%

35%
2.75%
25.98%

60.24%
3.54%

5.12%

29.13%

Total

50(19.7%)
129 (50.8%)

75 (29.5%)

137(54%)
117(46%)

94(37%)
42(16.5%)
111(43.7%)
7(2.8 %)

121(47.6 %)
133 (52.4%)

24(9.44%)
171(67.33%)
19(7.48%)
40(15.75%)

26(10.15%)
124(49%)
79(31%)
25(9.85%)

186(73.23%)
51(20.08%)
10(3.94%)
7(2.75%)

142(55.9%)
9(3.5%)
103(40.6%)

243(95.67%)
11(4.33%)

16(6.3%)

120(47.24%)



Self- 41 16.14% 67 26.38% 108(42.52%)

employee

Others 2 0.79% 8 3.15% 10(3.94%)
Educational status of the care giver

Illiterate 45 17.72% 85 33.46% 130(51.2%)
Read and 18 7% 26 10.24% 44(17.2%)
write

Grade 1-8 21 8.27% 27 10.63% 48(19%)
grade 9-12 3 1.18% 8 3.15% 11(4.3%)
Collegeand 5 1.97% 16 6.3% 21(8.3%)
above

The median age of the study participants was 6 years (Interquartile range (IQR):3-9) and 129 (50.79%)

of them were found to be in the age group of 4-8 years. Children were followed for a minimum of 1
month and a maximum of 80 months with a median follow up of 26.4 months starting from 1Stof

January 2013 to December 31, 2019. The Median CD4+cell count at baseline was 606 cells/uL (IQR:
277-1066) (Table 3).

Table 3. Overall description of continuous variables using numeric measures among children
on ART in Gedeo zone public hospitals, Southern Ethiopia, 2020 (n=254).

Median 6 32 606 11.55 26.4 16 110
Skewness 0.22 1.4 0.84 -0.16 0.55 0.9 0.3
Kurtosis 2.04 5.7 37 2.76 2.15 3.6 2.45
Range 13.7 51 1826 11.1 83.1 45 130
Percentil | 1% 3 26 277 13.7 10.1 11 88
es (25%)

2nd 6 32 606 11.55 26.4 16 110

(50%)

3rd 9 36 1066 12.8 50.6 23 125

(75%)

Note:Wgt= weight, Hgt=Height

5.2. Clinical, laboratory and treatment-related characteristics of children on ART

Based on the finding, more than two-thirds of study participants 176 (69.29 %) had a baseline
CD4 cell count greater than 350 cells/uL. Of which 45(17.72%) were experiencing attrition.
On the other hand, 13.78% who had CD4+counts of </=200 cells/uL, 9% of them were
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developed attrition. Among those children who started ART with advanced clinical stage
(WHO 11l or 1V), 15.35% were experienced attrition. Of seventy-four(29%) who had Hgb
level below 10mg/dl at the initiation of ART, 51(20%) were having attrition. Among 102
study participants, 89 (87.25%) had appropriate in motor developmental status while the
remaining 13(12.75%) had delayed developmental status at baseline. About 55 (21.65%)
respondents had developed an opportunistic infection. Of whom 25(9.84%) had diarrhea and
12 (4.72%) had pneumonia. Thirty-two (12.60%) who were not taking cotrimoxazole
preventive therapy, 17(6.69%) were developed attrition. Moreover, 78(30.7%) of respondents
had developed a drug side effect and, 74 (29.13%) of children had changed their ART into
another drug regimen (Table 4).

Table 4. Baseline clinical, laboratory and ART information of Children on ART at Gedeo
Zone hospitals, Southern Ethiopia, 2020, (n=254).

Outcome variable

Independent Attrition Censored Total
Variable Frequency Percent Frequency Percent

Who clinical stage

WHO stage | and Il 53 20.87% 121 47.64% 174(68.5%)
WHO stage Illand IV | 39 15.35% 41 16.14% 80(31.5%)
ART adherence level

Good 45 17.72% 150 59% 195(76.7%)
Poor/fair 47 18.5% 12 4.72% 59(23.3%)
Disclosure status

Disclosed 26 10.24% 61 24% 87(34.3%)
Not disclosed 33 12.99% 57 22.44% 90(35.4%)
Unknown 33 12.99% 44 17.32% 77(30.3%)
Cd4+ count

<200 23 9% 12 4.72% 35(13.7%)
>200-350 24 9.49% 19 7.48% 43(17%)
>350 45 17.72% 131 51.57% 176(69.3%)
Hemoglobin level

<10mg/dl 51 20% 23 9% 74(29%)
>10mg/dl 41 16.14% 139 54.72% 180(71%)
Baseline WfA

Normal (z >-2) 72 28.35% 152 59.84% 224(88.2%)
Under weight (z <-2) 20 7.87% 10 3.94% 30(11.8%)
Baseline HfA
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Normal (z >-2) 75 29.53%
Stunting (z <-2) 17 6.69%
Baseline functional status for age >5 years
Working 25 16.45%
Ambulatory 18 11.84%
Bedridden 7 4.6%
Developmental status for age <5 years
Appropriate 32 31.37%
Delayed 10 9.8%
Opportunistic infection

Yes 26 10.24%
No 66 25.98%
Cotrimoxazole preventive therapy

Given 75 29.53%
Not given 17 6.69%
Presence of Tb

Yes 10 3.93%
No 82 32.28%
Regimens started

4a=d4T- 3TC- NVP 14 5.5%
4c=AZT-3TC-NVP 56 22%
1e=TDF-3tc-EFV 3 1.18%
1g=ABC-3TC-EFV 2 0.79%
4d=AZT-3TC-EFV 7 2.75%
1h=ABC-3TC-NVP 7 2.75%
Others 3 1.18%
Drug side effect

Yes 44 17.32%
No 48 18.89%
Drug substitution

Yes 22 8.66%
No 70 27.56%
Note: WHO =

forage, HFA =

LPV/r = Lopinavir/ritonavir

154

59
41

57

29
133

147
15

11
151

25

60.63%
3.15%

38.8%
26.97%
1.3%

55.88%
2.94%

11.42%
52.36%

57.87%
5.9%

4.33%
59.39%

7.48%
37.4%
4.72%
1.97%
3.93%
1.57%
6.69%

13.38%
50.39%

20.47%
43.3%

229(90.16%)
25(9.84%)

84(55.2%)
59(38.8%)
9(6%)

89(87.25%)
13(12.75%)

55(21.66%)
199(78.34%)

222(87.4%)
32(12.6%)

21(8.3%)
233(91.7%)

33(12.9%)
151(59.4%)
15(6 %)
7(2.8%)
17(6.7%)
11(4.3%)
20(7.9 %)

78(30.7%)
176(69.3%)

76(29.13%)
180(70.87%)

World health organization, ART = Antiretroviral therapy, WFA= Weight
Height for age, TB = Tuberculosis, d4T = Stavudine, AZT = Zidovudine,
3TC= lamivudine, TDF = Tenofovir, ABC=Abacavir, NVP = Nevirapine, EFV= Efavirenz,



During the follow-up period of the study, among the total of 254 children who were on ART,
162 (63.8%) were censored and 92(36.2%) were experiencing attrition. Of those, 127(50%)
were actively on follow up, 35(13.8%) were transfer out to other health facilities, 70 (27.5%)
were lost to follow up, and 22(8.7%) were mortality (Figure 3). Fifty-seven (48%) of attrition

were occurred after 60 months of the following period.

I lost I death
I transfer out [N alive /on follow up

Figure 3: Diagrammatic presentation of type outcome status among HIV infected children on
ART in public hospitals of Gedeo zone, Southern Ethiopia, 2020 (n=254).

5.3. Comparison of survival status using Kaplan Meier and Log-rank test

The Kaplan Meier failure curve increases stepwise and it crosses the failure function at failure
probability of 0.5 (Figure 4).
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Kaplan-Meier failure estimate
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Figure 4. Overall Kaplan-Meier failure estimate among children on antiretroviral therapy at
Gedeo Zone hospitals, Southern Ethiopia, 2020 (n=254)
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Kaplan-Meier survival estimate
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Figure 4: Overall Kaplan-Meier curve of Attrition-free survival probability among children on
antiretroviral therapy at Gedeo Zone hospitals, Southern Ethiopia, 2020 (n=254)

The log-rank test statistics revealed that there is a significant difference in survival function
for different categorical variables. These variables include patients with underweight, WHO
clinical stage, hemoglobin level, ART adherence at baseline, developmental stage at baseline,
side effect, and patients who didn’t take co-trimoxazole therapy.

In this follow-up study those study participants who were underweight (z score <-2) have
lower survival time as compared to those who were not underweight (z score >-2). The
survival time difference between the groups was showed statically significant with P-value =
0000 (Figure 5)
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Kaplan-Meier survival estimates weight for age at base line

Survival probability
0.50 0.75 1.00
1 | 1

0.25
1

0.00
1

0 20 40 60 80
Follow up time in months

Normal WFA( z score= >-2) Under weight(WFA z=<-2)

Figure 5:Sample Kaplan-Meier of attrition-free survival probability plots showing survival
differences by weight for age among children on antiretroviral therapy at Gedeo zone
hospitals, Southern Ethiopia,2020(n=254)

Another variable that showed the survival time difference between the groups was the
developmental stage at baseline. Those children with HIV who had delayed developmental
stages at baseline have lower survival time than that of children who had a normal
developmental stage. The survival time difference between the groups was showed statically

significant with P-value=0.0010 (Figure6).
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Kaplan-Meier survival estimates by developmental stage
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Appropraite developmental stage—— Delayed developmental stage

Figure 6: Sample Kaplan-Meier of attrition-free survival probability plots showing survival
differences by developmental stage at base line among children on antiretroviral therapy at
Gedeo zone hospitals, Southern Ethiopia, 2020 (n=254)

Similarly, this study also revealed that study participants who had lower hemoglobin level
(Hgb <10mg/dl) have lower survival time as compared to their counterparts. The survival

time difference between the groups was statically significant with P-value=0.0000 (Figure7).

30



Kaplan-Meier survival estimates haemoglobine level at baseline
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Figure 7: Sample Kaplan-Meier of attrition-free survival probability plots showing survival
differences by haemoblobin level among children on antiretroviral therapy at Gedeo zone
hospitals, Southern Ethiopia, 2020 (n=254)

The figure plotted below showed that the Kaplan Maier survival function for sex of children
cross each other which indicate that as there is no survival difference between male and

female (Figure 8).
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Kaplan-Meier survival estimates by sex
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Figure 8: Sample Kaplan-Meier of attrition-free survival probability plots with no survival
differences by sex among children on antiretroviral therapy at Gedeo zone hospitals, Southern
Ethiopia, 2020(n=254).

The log-rank test revealed that WHO clinical stage at baseline, ART adherence level at
baseline, developmental stage at baseline, functional status at baseline, Cd4+ count at
baseline, Hgb level at baseline, weight for age at baseline, Height for age at baseline, presence
of Ol during follow up, presence TB, drug side effect, drug substitution during follow up,
cotrimoxazole preventive therapy, had statistically significant difference among survival

curves of observed groups with p-value <0.05 (Table 5).

32



Table 5: Log rank test for equality of survivor functions between groups among children on
ART, in Gedeo zone public hospitals, Southern Ethiopia, 2020(n=254).

Log-rank test

No, Variables X2 p>Xx2

1 Patient age 4.3 0.1137
2 Sex 0.4 0.5248
3 The religion of the caregiver 4.34 0.2273
4 Residence 2.94 0.0866
5 Marital status of the caregiver 2.52 0.4722
6 Care giver age 0.44 0.9311
7 Parent status 3.11 0.3745
8 HIV status of Care giver 0.08 0.9623
9 Caregiver relationship 0.36 0.5489
10  Occupation of the caregiver 2.11 0.5502
11  Educational status of the care 2.07 0.7231
12 WHO clinical stage 6.06 0.0138
13  Disclosure status 0.24 0.8886
14 CD4 count 26.49 0.0000
15  Haemoglobin level 47.95 0.0000
16 WFA 23.43 0.0000
17 HFA 16.75 0.0000
18  Functional status 32.63 0.0000
19  Developmental status 10.78 0.0010
20 Ol 35.59 0.0000
21  Cotrimoxazole preventive therapy 5.6 0.0175
22 Presence TB 8.90 0.0117
23 ART adherence level 79.88 0.0000
24 Drug side effect 7.52 0.0233
25  Drug substitution 4.33 0.6326

5.4. Survival function and Incidence of attrition during the follow-up period

Two hundred fifty-four study participants were followed for different periods for a maximum
of seven years and gives a total of 8145.33 child -months (678.775 child-years) observation.
The median follows up time was 26.4 (IQR,10-51) months. At the end of follow-up, 162
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(63.8%) were censored and 92(36.2%) were experiencing attrition. Out of censored, 127
(50%) of the children were under active follow-up, 35(13.8%) were transferred out to other
health facilities. The incidence rate of attrition was 11.3 per1000 person-months observation
(95%CI: 9.20-13.85) or 13.5 per100 person-years observation (95%Cl: 11-16.6). The rate of
lost to follow-up and mortality was 8.6 and 2.7 per 1000 PMO respectively. The cumulative
probabilities of survival at the end of 12, 24, 36, 48, and 60 months of after ART initiation
were 86.1%, 75.5%, 65.35%, 59.5%, and 52.96% respectively. The median survival time was
found to be 68.73 months. Therefore, 50% of participants retained on their treatment utill
68.73 months (Table 6).
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Table 6: Life table of HIV infected children who were on ART at Gedeo zone public
hospitals, Southern Ethiopia, 2020(n=254).

Time interval ~ Beginning Attrition Lost Cumulative Std.error (95% ClI)

(months) (total) Failure

probability
[0-12] 254 33 37 0.1401 0.0226  0.10, 0.19
[12-24] 184 21 27 0.246 0.0294  0.19,0.309
[24-36] 136 17 20 0.3478 0.0342  0.285, 0.419
[36- 48] 99 8 17 0.4054 0.0368 0.337,0.48
[48-60] 74 7 24 0.4725 0.0404  0.397, 0.555
[60-72] 43 4 21 0.5375 0.0467  0.449, 0.63
[72-84] 18 2 14 0.6216 0.0660  0.495, 0.749

5.5. Predictors of attrition among children who were on ART

In the bivariable analysis variables like age of the patient, residence, religion of the caregiver,
ART adherence level, baseline WHO clinical stage, baseline hemoglobin, baseline
underweight, stunting, functional status, developmental stage, cotrimoxazole preventive
therapy nonusers, opportunistic infection, TB status, side effect, and drug substitution were
found to have a p-value less than 0.25 and included in the multivariate analysis. However,
some variables were not included in multivariate analysis because they violated the
proportional hazard assumption with a p-value of less than 0.05 during the global test. Those
variables were the religion of the caregiver, presence TB, baseline functional status, and
cotrimoxazole non-users. Finally, Cox proportional hazard model (multivariate analysis)
showed that low haemoglobin level, low CD4 count, underweight, poor/fair ART adherence
level and delayed developmental stage at baseline were found to be significant predictors of
attrition at 5% significance level (p-value <0.05). (Table 7)

Those children having low hemoglobin levels (Hgb=<10mg/dl) were three and half times
(AHR = 3.5, 95 Cl%: 1.6- 7.4) at higher hazard of attrition than those children who have a
haemoglobin level of >/=10mg/dl. Children who had delayed developmental milestones at the
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initiation of ART were observed to have a higher hazard of attrition (AHR=3.76, 95 %ClI:1.2-
11.8) as compared to those with appropriate developmental milestones at baseline. Patients
who had underweight at baseline (WFA z score <-2) were also 5 times at the higher hazard of
developing attrition than those patients with normal nutrition status (WFA z score= >-2),
(AHR=5, 95%CI:1.5-17.25). In addition to this, children who had CD4 level </=200 at the
start of ART were 3.7(AHR=3.7, 95%CI: 1.4- 9.7) times higher at the hazard of attrition than
their counterparts. Moreover, patients who had poor/fair ART adherence levels at baseline
were 3.2 times more likely to have attrition as compared to those who had a good adherence

level at baseline (AHR=3.2, 95%CI: (1.3-7.8).

Table 7: Bivariable and Multivariate analysis using Cox regression model for predictors of
attrition among children on ART at Gedeo zone hospitals, Southern Ethiopia from January
2013- December 2020) (n=254)

SURVIVAL STATUS

Variables Censored Attrition CHR P- AHR
(N=162(63.8%0) N=92(36.2%) (95%CIl) value (95%CI)

Age (yrs)

<3 26 (10.24%) 24 (9.45%) 1.6(0.9-29) 0.093 1.4(0.2,12.5)

4-8 83(32.68%) 46 (18.11%)  1(0.6,1.7) 0.967 0.7(0.09, 5.8)

>/=9 53 (20.87%) 22 (8.66%) Reference --

Residence

Rural 71(27.95%) 50(19.68%) 1.4(0.9,2.15) 0.088 1.4(0.6,3.4)

Urban 91(35.83%) 42(16.54%) Reference --

WHO stage

Stage I or Il 121(47.64%) 53(20.87%) Reference

Stage lll or IV | 41(16.14%) 39(15.35%) 0.6(0.4,0.9) 0.015 2(0.9,4.4)

ART adherence

Good 150(59%) 45(17.72%) Reference

Poor/fair 12(4.72%) 47(18.5%) 5.6(3.6,8.5) 0.000 3.2(1.3,7.8)

Developmental stage <5years

Appropriate 57(55.88%) 32(31.37 %) Reference --

Delayed 3 (2.94%) 10(9.8 %) 3.15(1.5,6.5) 0.002 3.76(1.2,11.8)

Haemoglobin level

<10mg/dI 23(9%) 51(20%) 3.9(2.6,5.8) 0.000 3.5(1.6,7.4)

>/=10mg/dI 139(54.72%) 41(16.14%) Reference

CD4+ count

</=200 12(4.72%) 23(9%) 3.2(2,5.3) 0.000 3.7(1.4,9.7)

>200-350 19(7.48%) 24(9.49%) 2.4(1.5, 4) 0.001 1.3(0.5,3.8)

>350 131(51.57%) 45(17.72%)  Reference
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Opportunistic infection

Yes 29(11.42%)
No 133(52.36%)
Cotrimoxazole preventive therapy
Given 147(68.89%)
Not given 15(5.9%)
Presence of tb

Yes 150(59%)
No 12(4.72%)
Drug side effect

Yes 34(13.38%)
No 128(58.39%)
Drug substitution

Yes 52(20.47%)
No 110(43.3%)
Weight for age (underweight)
Z score = >-2 152(59.84%)
Z score = <-2 10(3.94%)
Height for age (stunting)

Z Score = >-2 154(60.63%)
Z Score = <-2 8(3.15%)

26(10.24%)
66(26.18%)

75(29.53%)
17(6.69%)

81(31.89%)
11(4.32%)

44(17.32%)
48(18.89%)

22(8.66%)
70(27.56%)

72(28.35%)
20(7.87%)

75(29.53%)
17(6.69%)

1.4(0.9,2.2)
Reference

Reference
1.9(1.1, 3.2)

1.6(0.9, 3.2)
Reference

1.7(1.14, 2.6)

Reference

Reference
2(1.2,3.2)

Reference
3.3(2.0,5.4)

Reference
2.9(1.7,4.9)

0.144

0.019

0.137

0.010

0.007

0.000

0.000

1.8(0.8, 4.2)

0.6(0.3, 1.4)

1.9(0.8, 4.6)
5(1.5,17.25)

0.5(0.1,2.2)

Those bold numbers above showed significantly associated predictors of attrition.

CHR: Crude Hazard Ratio; AHR: Adjusted Hazard Ratio; Cl: Confidence Interval

P-value: is from Cox-regression model adjusted for all predictors in the final model
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6. Discussion

This study aimed to determine the incidence and predictors of attrition among children on
ART at Gedeo zone public hospitals, from 1st of January 2013 to 31 December 2019.
According to this finding, at the end of follow-up, 162(64.8%) were censored and 92(36.2%)
were experiencing attrition. Of those, 127 (50%) were actively on follow up, 35(13.8%) were
transfered out to other health facilities, 70 (27.5 %) were lost to follow up, and 22 (8.7%)
were mortality. This study revealed that the overall incidence rate of attrition was 11.3
perl000 person-months observation (95%CI: 9.20-13.85) or 13.5 per 100-person years
observation (95%CI: 11- 16.6). The median survival time of follow up was found to be 68.73
months. The cumulative probabilities of survival at 12, 24, 36, 48 and 60 months of after
ART initiation were 86.1%, 75.5%, 65.35%, 59.5% and 52.96% respectively. Moreover,
baseline haemoglobin level, baseline CD4 level, poor/fair ART adherence level, delayed

developmental stage at baseline, and underweight were found to predict children's attrition.

In this study, the overall incidence of attrition for children was 13.5 per 100-person years of
observation (95%CI: 11-16.6). This finding was consistent with the study conducted in
Uganda (28), In the primary health care of Kenya, Lesotho, Mozambique, Rwanda, and
Tanzania(29), Sub-Saharan Africa (30) with the incidence rate of attrition 14.4, 15, and 11.7
per 100 PYO respectively. However, this study was much lower when compared to the study
conducted at secondary/tertiary health facilities of Kenya, Lesotho, Mozambique, Rwanda,
and Tanzania (29), which was 26.2 PYO and West Africa(21) that was 26.2 PYO. This
difference may be explained in different ways. The first reason for the lower attrition rate in
this study might be a difference in study participants included in the study. For example, A
study conducted in Secondary/Tertiary health facilities of Kenya, Lesotho, Mozambique,
Rwanda, and Tanzania (29), the attrition rate was determined in patients who were in both
pre-ART and ART period while this study was considering only for patients who were on
ART. The second reason could be, in this study lower attrition rate might result from the
current rapid expansion and availability of potent antiretroviral treatment (ART). The other

possible reason may be the difference in sample size as study shown at Secondary/Tertiary
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health facilities of Kenya, Lesotho, Mozambique, Rwanda, and Tanzania (29), (N= 17,155)
and West African countries (21), (N=2170).

On the contrary, this study revealed a higher incidence rate as compared to a previously
conducted study in Thailand(26), 5 per 100 PYO, Myanmar (13), 3.89 perl00 PYO, Asia
Pacific region (27), 6.5 per 100 person-years, and Ethiopia(23), 8.3per 100 PYO. This gap
could be explained by the difference in study design like study was done previously in
Ethiopia(23) employed prospective study design and had regular reminders to the caregivers
through ART providers and data clerks and the length of the study also have its contribution
for the difference in incidence rate because study done previously in Ethiopia had 2 years
follow up time. The difference in the quality of care also a possible explanation for the higher
attrition rate for this study than those findings reported in Thailand (26), Asia Pacific region
(27) , and Myanmar (13).

This study showed that children with low hemoglobin levels (Hgb level =<10mg/dl) at ART
initiation were independently associated with attrition (AHR=3.5, 95CI%:1.6-7.4). The
previous studies conducted in Systematic review in a limited-resource setting (11), Myanmar
(13), Bali (36), Sub-Saharan Africa(38), Mozambique(40), Cote d’Ivoire’s(41), and
Ethiopia(23) were in line with this study. The rationale for this may be, the existing anemia
could worsen in HIV-infected children who initiated their ART regimen containing
Zidovudine (AZT), lead them to develop further opportunistic infections and eventual loss to
follow up or death(23). Another explanation could be the issue of decreased ART tolerance
because of decreased absorption and the effect of immune defense from anemia. As can be
noted from this study, almost two-thirds of 168 (66.1%) of children have started ART
regimen containing Zidovudine (AZT). Of these, 64 (24.75%) children had experienced
attrition.

This study also showed hazards of attrition was higher in patients with low cd4+ level (cd4+
count </=200) as compared to patients with cd4+ level of >200 (AHR=3.7, 95%CI: 1.4- 9.7).
This finding was supported by a study conducted in Myanmar, Asia, and Africa, Democratic
Republic of Congo, Systemic review in resource-limited settings, West Africa, Sub Saharan
Africa, Rwanda, and combined study in Kenya, Uganda, and Malawi (11,13,21,31-33,37,38).
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This could be due to low level of CD4+T cells is associated with the progression of HIV
disease and increased the presence of opportunistic infections and other clinical conditions.
So, the above-mentioned mechanisms will lead to exhaustion and non-compliance to ART
follow-up leading to missed follow-up.

Another important independent predictor of attrition was poor or fair ART adherence level at
baseline. Patients who had poor/fair ART adherence levels at baseline were 3.2 times more
likely to experience attrition than those who had a good adherence level at baseline
(AHR=3.2, 95%CI:1.3-7.8). This could occur because poor or fair adherence from ART
contributes to increasing viral replication, poor immunological, and clinical outcomes as well
as increase the risk of developing ARV drug resistance. This in turn increases the number of
lost to follow-up patients from ART care or mortality. On the contrary to this, good adherence
to ART plays an important role in sustaining viral suppression, preventing the progression of

disease, and motivates retention of care, and decreases the mortality rate(43).

Children who had underweight at baseline (WFA z score <-2) also have five times at higher
hazards of developing attrition than those patients with normal nutrition status (WFA z score=
>-2), (AHR=5, 95%CI:1.5- 17.25). This was in line with the study done in Myanmar (13),
Bali (36), Systematic Review in resource-limited settings (11), Cote d’Ivoire’s(41), Uganda
(39), a combined study in Kenya, Uganda, and Malawi (38). This may be explained in
different ways. The main reason could be, malnutrition in patients living with HIV results in
compromised immunity, which in turn predisposes them to opportunistic infections and
further progression of diseases so that patients may end up with attrition from ART care (45).
Poor nutrition status also decreases the effectiveness and response to ART and then results in

early mortality(43).

Another predictor of attrition in this study was a delayed developmental milestone. Children
who had delayed developmental milestones at the initiation of ART were observed to have a
higher hazard of attrition (AHR=3.76, 95C1%:1.2-11.8) as compared to those with appropriate
developmental milestones at baseline. Developmental delay at ART initiation associated with
the dependents of children on their caregivers for ART care may further complicate the

immunological and clinical recovery and also affects retention of care.
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7. Limitation and Strength of the study
Limitation

Since the study was conducted using secondary data (chart review), some variables which
might be possible predictors of attrition such as clinical and laboratory baseline data were
excluded due to missed value so that it may affect the finding. Medical records that were not
available during the data collection period were also excluded from the study and may
underestimate or overestimate the results of the study. Another limitation of the study was

variable like, child viral load was not considered as a predictor variable.
Strength

One strength of the study was the consideration of censored observations. Since it provides
more accurate estimates since it follows those cases like transfer out to other health facilities.
as far as they were on follow up.
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8. Conclusion

The incidence rate of attrition is found to be 11.3 per 1000 person month observation.
Children who had low Hgb level (Hgb <10mg/dl), low CD4+count, delayed developmental
stage , poor/ fair ART adherence level, and children who were underweight (WFA z <-2) had
higher hazards of attrition among children on ART in Gedeo zone public hospitals, Southern
Ethiopia, 2020.
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9. Recommendation

Even though high access to ART and decentralized care has been available nowadays, still
attrition from ART care is a concerning issue. Attrition from ART care has to be reduced to
achieve long term success for the ART program. According to the finding, the following

recommendation was forwarded.
For policymakers:

The impact of low hemoglobin level, low CD4 levels, and underweight at the initiation of
ART on attrition suggests strategies should be strengthened on early detection, close follow-
up, and monitoring as well as management for patients experiencing the above-mentioned

cases.
For Gedeo Zone public hospitals

To give attention on early detection and management for patients with poor clinical and

laboratory baseline data.

To health care professional who is working at ART clinic of DRH,YCPH,
AND BPH

+ For a patient with a low CD4+ count, the health care provider needs to strengthen
ART adherence and consideration should be given to continue prophylaxis for
opportunistic infections such as co-trimoxazole preventive therapy till patients recover
immunologically.

+ The study suggests the need for improving adherence counseling, early tracking of
missed appointments, and increase the frequency of follow up to minimized attrition
patients from a care.

+ The health worker shall provide continuous nutrition assessment, care, and support to
reduce patient attrition from ART care.

+ Special priority during follow up time also shall be given for patients with delayed

developmental milestones.
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To researchers

Next researcher shall conduct a longitudinal prospective study to address those medical
records that were not available during the data collection period and also incorporate variables
like a viral load to know its effect on attrition.
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Appendices
Annex I: Information sheet

Title of the Research Project: Incidence and predictors of attrition among children on
antiretroviral therapy at Gedeo zone selected public hospitals, SNNPR, 2020.

Name of Investigator: Kirubel Bimer (Bsc)

Name of the Organization: Addis Ababa University College of health science, school of

nursing and midwifery, department of pediatrics and child health nursing.
Name of the Sponsor: Addis Ababa University.

Introduction: This information sheet is prepared for Dilla Referal Hospital,Yirgachefe
Primary Hospital and Bule Primary Hospital administrators and ART coordinating office. The
aim of the form is to make the above-concerned office clear about the purpose of research,

data collection procedures and get permission to conduct the research.

Purpose of the Research Project: To assess the incidence and predictors of attrition among

children on antiretroviral therapy in Gedeo zone public hospitals, Southern Ethiopia, 2020.

Procedure: In order to achieve the above objective, information, which is necessary for the

study, will be taken from children ART medical charts.

Risk and /or Discomfort: Participating in this research is not anticipated to cause any
disadvantages or discomfort, since the study will conducted by taking appropriate information

from medical charts.

Benefits: The research have no direct benefit for one whose document/ chart is included in
this research. However, the collected information from the study will help to improve patient
retention in ART care, this inturn enhance ART adherence level, slow progression to AIDS,

and improved survival.
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Confidentiality: All information which is collected during the course of the research will be
kept strictly confidential, and any collected information will be reported in group, and name

and address of participants will not be specified so that cannot be recognized.

Person to contact: This research project will be reviewed and approved by the institutional
review board of College of Health Science, school of nursing and midwifery, Addis Ababa
University. If you have any question you can contact any of the following individuals

(Investigator and Advisors) and you may ask at any time you want.

Kirubel Bimer , Addis Ababa University, College of Health Science, school of Nursing and

midwifery: principal investigator
Cell phone: +251- 0920774742,
E-mail: kirubelbimer27@gmail.com

Mr. Girum Sebsibie (PHD Candidate, Assistant professor) Addis Ababa University, College
of Health Science, school of nursing and midwifery: Main Advisor.
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Annex-l: Data Extraction Tool

This tool was prepared for the collection of socio-demographic, clinical, laboratory, treatment-

related information that are important for the assessment of Incidence and predictors of

Attrition among Children who were on Antiretroviral Therapy in selected Gedeo zone

Hospitals, Southern, Ethiopia from 2013 to 2019. All this information was retrieved from the

client's ART registration book and individual patient card without mentioning the name of

clients. This information was collected by health care providers (BSc Nurses) who were trained

on comprehensive ART care in each selected hospital.

Data collection date------------------- month---------------- Year-----------------
Name of the Hospital -----------=-=-==mmmmmmmmmmmeev
Name of data collector signature------------=====-=--=-
Name of SUPervisor-------------===-z-mzm-momomuen -Signature------------=-=----------
Code NO------------==-=mmmmm e
NO, | Part I: Sociodemographic Possible answer Skip
Characteristics of care child and to
caregiver
101 | Age of the child (--------- ) year or (-------- ) month
102 | Sex of the child 1. Male 2. Female
103 | The religion of the caregiver 1. Orthodox 2. Muslim 3. Protestant 4.
Catholic
5. Others--------=--=-----
104 | Residence 1. Rural 2. Urban
105 | Marital status of the caregiver 1. Single 2. Married 3. Divorced 4.
Widowed
106 | Age of the caregiver | —=mmmee- year
107 | Status of the parent 1. Both alive 2. Either dead 3. Both dead
4. unknown
108 | HIV status of Caregiver 1. Reactive 2. Non-reactive 3. Not
known
109 | caregiver-child relationship 1. Biological family 2. Others
110 | Occupation of the caregiver 1. Governmental employee 3. Self-
employee
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2. Housewife

(specify)------

4, Other

111

Educational status of the caregiver 1.

Illiterate 2. Read and write
3. Grade 1-8 4. Grade 9-12
5. College and above

Part 11: clinical, laboratory and treatment-related characteristics

201 | WHO clinical stage at baseline 1. Stage | 2. Stage Il
3. Stage Il 4. Stage IV
102 | Disclosure status 1. Disclosed 2. Not disclosed
3. Unknown
203 | CD4 count (CD4%) at base line 1 -or ( %)
2. Unknown
204 | Hemoglobin level at baseline I gm/dl 2. Unknown
205 | Weight at baseline G ) Kg
206 | Height/length at baseline e )Cm
207 | Nutritional status 1. Normal
2. Undernutrition(specify)----------
208 | Functional status at baseline for age>/=years | 1. Working 2. Ambulatory
3. Bedridden
209 | Developmental status at baseline for age <5 | 1. Appropriate 2. Delayed
VIs. 3. Regressed
210 | Opportunistic infection during the follow-up 1.Yes 2.No 2
3. unknown 1
3
211 | If yes, please specify
212 | Cotrimoxazole preventive therapy 1. Given 2. Not given
3. Unknown
213 | TB diagnosed previously 1. Yes 2.No 2
3. Unknown 1
5
214 | If yes, was the child treated for TB? 1. 2SRHZ/4RH 2. 2HRZE/4RH
3. Others (specify)
215 | Opportunistic infection prophylaxis was given | 1. Cotrimoxazole 2. INH 3. Not
given
4. Others specify------------------
PART I11: Patient follow up information
301 | Date confirmed HIV positive ( -/ --/ -)
302 | The date at ART initiated date----------- /month year
303 | Duration since initiation of ART
( ) months
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304 | Regimens started at baseline 1. 4a=d4t-3TC-NVP 5. 4b=d4t-3TC-EFV
2. 4c=AZT-3TC-NVP 6. 4d=AZT-3TC-
EFV
3. 1e=TDF-3TC-EFV 7. 1h=ABC-3TC-
NVP
4. 19g=ABC-3TC-EFV 8. 2nd line regimens
9. Others specify (---------- )
305 | ART adherence level 1. Good 2. Fair 3.Poor 4.Unknown
306 | Reason for fair/poor adherence 1. Toxicity/SE 2. Share with others 3.
Forgot 4. Felt better
5. Too ill 6. Stigma 7. Drug stokes out 8.
Traveling problem
9. Depression 10. Others specify--------
307 | Drug side effect 1. Yes 2. No 3. unknown
308 | If yes, which drug side effect developed? 1. Nausea / Diarrhea 2. Fatigue 3. Headache
4. Numbness 5. Rash 6. Anemia 7. Fat chance
8. Nightmare 9. Dizziness 10.
Others(specify)--------------
309 | Any drug substitution 1. Yes,2. No 3. Unknown 4
1
2
310 | Whenwas itchanged? | - foviennn. [ovieiiinn (DD/MM/YY)/
Reason for drug substitution 1. Toxicity/Side effect 2. New drug available
311 3. Dugout of stock
4. Treatment failure 5. Other (specify)------
What was the last outcome during the 1. Lost
312 | follow-up period? 2. Death
3. Transfer out
4. On follow up (retained)/Alive
When the outcome occurred?
313 ---[-----[---DDIMM/YY
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Annex I11: Test of proportional-hazards assumption (estat, phtest) for HIVV/ADIS infected
children who were on ART in Gedeo zone public hospitals, Southern Ethiopia, 2020 (n=254).

Age of patient(years)

<3 0.24 1 0.6263
4-8 0.17 1 0.6795
Adherence level at baseline

Poor/fair adherence level 0.26 1 0.6092
Residence

Rural 0.01 1 0.9038
Weight for age

Under weight (z score <-2) 0.01 1 0.9245
Height for age

Stunting (z score <-2) 0.36 1 0.5503
Developmental stage

Delayed developmental stage 0.22 1 0.6372
Opportunistic infection on follow up

Yes 1.08 1 0.2980
Drug side effect

Yes 0.00 1 0.9725
Unknown 0.00 1 1.0000
Drug substitution

No 0.45 1 0.5038
Hemaoglobin level

>/= 10mg/dl 0.08 1 0.7792
Cd4+ level at baseline

<200 0.15 1 0.6979
200-350 0.02 1 0.8910
Who clinical stage

Stage Il and IV 0.00 1 0.9618
GLOBAL TEST(OVERALL) 3.85 15 0.9982
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Annex 1V: Multi- collinearity check for HIV/ADIS infected children who were on ART in
Gedeo zone public hospitals, Southern Ethiopia, 2020 (n=254)

Variable VIF 1VIF
Age of patient(years) 1.20 0.832901
Religion of care giver 1.18 0.844929
Residence 1.25 0.799484
Weight for age 2.05 0.487195
Height for age 2.01 0.497277
Haemoglobine level 1.32 0.757015
CD4+ level at base line  1.31 0.760843
Adherence  level at 1.70 0.589321
baseline

WHO clinical stage 1.33 0.752593
Presence of TB 1.21 0.824198
Opportunistic infection 1.24 0.806917
follows up

Cotrimoxazole 1.22 0.820057
preventive therapy

Drug side effect 1.41 0.709662
Drug substitution 1.13 0.881809
Mean VIF 1.39
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Annex V: Cox-Snell residual cumulative hazard graph for HIV/AIDS infected children who
were on ART in Gedeo zone public hospitals, Southern Ethiopia, 2020 (n=254)

2
Cox-Snell residual

Cox-Snell residual
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