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Incidence and predictors of lost to
follow up among children receiving
antiretroviral therapy a computing
risk regression model
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Bruck Tesfaye Legesse®, Wubet Tazeb Wondie’, Amare Kassaw?,

Lakachew Yismaw Bazezew?, Temesgen Lingerh Endalew?, Kidist Hunegn Setargew® &
Astewle Andargie Baye?

Loss to follow-up (LTFU) poses a major challenge to achieving the joint United Nations Programme on
HIV/AIDS 95-95-95 targets and ending the HIV epidemic by 2030. Despite government efforts, high
LTFU rates in the test-and-treat era underscore the need for updated strategies. This study aimed to
identify incidence and predictors of lost to follow-up among children receiving antiretroviral therapy
(ART) in Amhara region. A multicenter facility-based retrospective follow-up study was conducted on
486 children receiving ART in Amhara Region Comprehensive Specialized Hospitals from August, 2014,
to March, 2023. A systematic random sampling technique was used to select the study participants.
Data were collected using national antiretroviral intake and follow-up forms through the KoBo
Toolbox. Data analysis was done using STATA version 17. Descriptive analyses were summarized
using the tables, and figures were used to present. Both bivariable and multivariable competing
regression model were fitted to identify predictors of LTFU. Finally, adjusted sub-hazard ratio with
95% Confidence Interval (Cl) was computed, and variables having a p-value <0.05 were considered

as statistically significant predictors of LTFU. Among 455 (93.62%) patient charts were included in

the final analysis, 13.19% and 6.81% of the individuals LTFU and death within the follow-up period
respectively. In this study, the overall incidence of LTFU was found to be 3.67 per 100 child-year
observations (95% (Cl): 2.85, 4.73). HIV-infected children age less than five years [adjusted sub-hazard
ratio (aSHR): 2.95 (95% Cl: 1.34, 6.49)], rural residence [aSHR: 3.39 (95% Cl: 2.02, 5.73)], no regimen
change [aSHR: 1.98 (95% CI: 1.16, 3.38)], and ART side effect [aSHR: 1.92 (95% Cl: 1.13, 3.24)] were
predictors for LTFU. The incidence of LTFU among HIV-infected children remains high, with younger
age, rural residence, regimen changes, and ART side effects identified as key predictors. Strengthening
counseling services, monitoring and managing ART side effects, and implementing an ART outcome
evaluation program could help reduce LTFU.
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Abbreviations
aSHR  Adjusted sub-hazard ratio
AIDS  Acquired immune deficiency syndrome

ART Antiretroviral therapy

CD4 Cluster of differentiation 4

CPT Cotrimoxazole preventive therapy
CI Confidence interval

CSHs Comprehensive specialized hospitals
CYO Child-year-observations

HIV Human immunodeficiency virus
OIs Opportunistic infections

WHO  World Health Organization

Human immunodeficiency virus (HIV) is a virus that causes acquired immunodeficiency syndrome (AIDS) by
reducing the body’s immune system'. Starting from epidemic of HIV/AIDS 40.4 million people were dead due to
AIDS related disease and recently 39.9 million people were living HIV/AIDS. Globally, it has been estimated that
out of 1.3 million children living with HIV, 57% of them received ART, 48% of them had viral suppression, and
76,000 children dying from HIV related causes at the end of 20232 The progression of HIV infection in children
is especially rapid in the absence of HIV care ART®.

Antiretroviral therapy determined impact and outcome could be achieved when the children on ART had
good adherence to regular follow-ups, and lead to healthy and productive lives*. Loss to follow-up in ART is
defined as the failure to remain engaged in the continuum of care for 90 days (3 months) after the last scheduled
appointment®.

LTFU is a major challenge following the initiation of antiretroviral therapy. Globally, 14-28% of children
discontinue ART within the first two years, while in Sub-Saharan Africa it increases, an estimated 20-40% face
LTFU®8. The incidence of LTFU varies between countries. In Myanmar, it is reported at 4.7 per 100 child-years
observations (CYO)?, while in Asia and Africa, it stands at 4.1 per 100 CYO?. In South Africa, the rate ranges
from 7.5 to 10.8 per 100 CYO!®!!, and in Ethiopia it ranges from 3.3 to 9.12 per 100 CYO!2""7.

Several factors contribute to LTFU among HIV-infected children on ART. These include younger age,
advanced stages of HIV, presence of opportunistic infections, poor adherence to ART drugs, rural residency,
non-disclosure of HIV status, and malnutrition'*17-20,

Loss to follow-up is a significant barrier to achieving the joint United Nations Programme on HIV/AIDS
95-95-95 targets by 2025 and ending the HIV epidemic by 2030°. Children who discontinue ART face increased
risks of side effects, including the development and spread of drug-resistant HIV strains. This resistance
undermines future treatment options and the effectiveness of HIV programs, disease progression, decline quality
of life, increases mortality, and health care system challenges to public health goals?. Therefore, it is a crucial to
improving health outcome and ensuring the success ART programs in children.

The Ethiopian ministry of health implementing strategies to reduce follow-up rates, including monitoring
and evaluations, treating opportunistic infections, reliable outcome, early mortality reductions, un-interrupted
drug supplies, non-toxic ART regimen, and decentralization of care?>?.

Despite government efforts, the rate of loss to follow-up (LTFU) remains high in the test-and-treat era,
highlighting the need for updated information to improve strategies. While many studies have examined LTFU
and its predictors, accurate estimates are crucial, particularly when accounting for death as a competing event.
However, most studies overlook this factor, potentially leading to misleading results. This study aims to estimate
the incidence and identify predictors of LTFU, considering death as a competing risk, in Comprehensive
Specialized Hospitals in the Amhara region, Northwest Ethiopia.

Methods

Study design, study setting and period

A multicenter hospital-based retrospective follow-up study was employed. The study was conducted among
children aged under-15 years who were attending ART follow-up at ART center in comprehensive specialized
Hospitals of Amhara region, Ethiopia, from August 2014 to March 2023. Amhara region is located in the
Northwestern, North eastern and North-central parts of Ethiopia with an estimated area of 159,173.66 square
kilometers, and the recent estimated population in this region is 30,848,988%2.

The region covers 159,173.66 square kilometers, has 858 Health Centers, 3560 Health Posts, and 81 hospitals,
and eight comprehensive specialized hospitals (CSHs). Study was conducted on these CSHs are University of
Gondar, Felege Hiwot, Debre Markos, Debre Tabor, Dessie, Woldia, and Debre Birhan except Tibebe-Ghion
CSH. These hospitals provide multidimensional care, including surgical, medical, pediatrics, and maternal
health services. Since 2005, these hospitals have provided free ART services as part of the National AIDS Control
Programme.

Study participants

The records of all HIV-infected children, whoever started ART at Ambhara region comprehensive specialized
Hospitals, were the source population. The records of all HIV-infected children receiving ART between July 2014
to March 2023, and whose charts were available during the data collection period were our study population.
Children who had at least one month of ART follow-up during the study period were included whereas, children
who had incomplete baseline records, unknown date of the outcomes variable, and transferred in from other
health institutions without baseline information were excluded. From the total of 486 sample size, 31 medical
charts were excluded due to incompleteness.
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Sample size determination, sampling procedures, and sampling technique
The sample size was determined using double population proportion formula by considering alpha 5%, power
80% using Epi Info version 7.2 considering different predic(Table 1:).

P1: is the percent of exposed with the outcome, P2: is the percent of non-exposed with the outcome, Za/2: is
taking CI 95%, Zp: 80% power and r is the ratio of non-exposed to exposed 1:1. Then the largest sample size was
486, so we considered this as the final sample. The sample was allocated proportionally for those Comprehensive
Specialized Hospitals of the Amhara region, and records were selected using systematic random sampling
techniques.

Variables of the study

The study variable was incidence of LTFU. The independent variables were socio-demographic variables were
age of the child, sex of the child, residence, and marital status of the caregiver, educational status of the caregiver,
HIV disclosure status, and parental status for the child. Baseline clinical characteristics, Anthropometric indices
and laboratory tests variables were WHO clinical staging, CD4 count/percentage, hemoglobin level, viral load,
functional and developmental status, weight for age (WFA), height for age (HFA), and weight for height (WFH)),
and baseline OIs. ART and other medications-related variables included baseline ART regimens, duration of
ART, ART side effects, presence regimen change, treatment failure, taking TPT, taking CPT, Neverapine and
Zidovidine contained ART drugs, adherence to ART, and initiation of ART.

Operational definition
LTFU (Event) is defined as not taking ART refill for 3 months or longer from the last attendance for a refill and
not yet classified as “dead” or “transferred-out™!.

The competing event was death which was recorded as the death of the child.

Censored: individuals who were formally transferred- out to other health institutions after initiating ART
and or individuals who remain active on ART follow-up at the end of the study. ART adherence levels: Good
adherence is a compliance of 95% or higher or <3 missed doses per month, Fair adherence is a compliance
between 85% and 94% or between 4 and 8 missing doses per month, poor adherence is compliance below 85%,

or <9 more missed doses per month as documented by the ART health personnel® .

Data collection tool, and procedures, data quality control

The data were retrieved from the ART intake and follow-up form, and children's charts using the data extraction
tool adopted from Ethiopian ART guidelines and registered at ART clinics during the period of July, 2014
to March, 2023°. The most recent clinical and laboratory tests at ART initiation were considered as baseline
information.

The data extraction tool was pretested on 5% of the sample size before the actual data collection period at
UoG Comprehensive Specialized Hospital. During this pretest, 24 medical charts were reviewed to assess data
completeness and ensure the clarity of the variables. Based on the findings, amendments were made to improve
the tool and process. New variables, such as the HIV status of the parents and disclosure status of the child were
added to enhance the comprehensiveness of the data. Additionally, correction were made how to supervisor the
data collector, the confidentiality, data via KoBo toolbox. Additionally, corrections were made to improve the
supervision of data collectors, strengthen confidentiality measures, and optimize data collection using the KoBo
Toolbox platform. One-day onsite training was given. Data were collected using the KoBo toolbox which was
prepared with relevant restrictions by trained nurses working in the Hospitals.

Data processing and analysis
The data was coded, and entered in to KoBo tool box and then exported to STATA version 17 for final analysis.
Descriptive statistics such as proportions, tables, and charts was done to describe the characteristics of the study
participant.

The follow-up time or time at risk was calculated from the date of ART initiation to either the occurrence
of an event (lost to follow-up), computing variable (death) or the censoring date, defined as the end of the
study period. The total follow-up time was expressed in both child-month observations (CMO) and child-year

Assumption
Variables CI | Power (ZB) | Ratio(r) | Hazard ratio(HR) | P1 | P2 | Sample size (n) | References
ART adherence 95 | 80 1 2.6 344 | 12.5 | 238 7
Baseline ART 95 | 80 1 3.8 28.9 | 15.9 | 110 7
Residence 95 | 80 1 3.6 31.8 | 10.1 | 160 7
Age 95 |80 1 19 312 |17 486 12
Regimen change 95 | 80 1 43 28 | 153 | 360 12
Height for Age 95 | 80 1 3.6 452 | 156 | 120 12
WHO staging 95 | 80 1 3.404 18 39 | 386 14
TB treatment History | 95 | 80 1 3.016 62.1 | 11.1 | 212 14

Table 1. Sample size determination for the incidence of lost to follow-up among HIV positive children
received ART in Ambhara region in the era of test and treat strategies.
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observations (CYO). CMO was calculated by summing the total months each child remained in the study, while
CYO was derived by dividing the total follow-up time in months by 12. The total number of lost to follow up
cases per 100 person-year observations or person month observation was calculated and labeled as the incidence.

The cumulative incidence function (CIF) was estimated non-parametrically using Gray’s test and a graphic
representation. Following model fitting, the proportional sub-distribution hazard assumption was also verified
using the Schoenfeld residual test and the plot of log (- log (1-CIF)) against the log of time to failure for
each covariate by interacting each covariate with time. Proportional hazards assumption was checked using
Schoenfeld residuals or Global Test (p=0.808); no significant violation was found.

Bivariable competing regression analysis was fitted to identify factors associated with LTFU. Those variables
with a p-value of < 0.25 in the bivariable analysis were again fitted to the multivariable competing risk regression
analysis. Both crude and adjusted sub-distribution hazard ratio with the corresponding 95% CI was calculated
to show the strength of association. In multivariable analysis, variables with a P-value of < 0.05 were considered
statistically significant.

Incomplete data were handling and managed through multiple imputations using multivariable chained
equations (MVCE) were carried out to handle and manage missing data. The variables missing at random
(MAR) are clarified by the “Little test” results for continuous variables and graphical patterns for categorical
variables, making the application of multiple imputations straightforward. Furthermore, sensitivity analysis was
performed utilizing both descriptive and inferential statistical techniques to confirm if a significant difference
was detected between the outputs of the original and imputed data.

Ethical consideration

Ethical approval was obtained from the Institutional Review Board (IRB) of the School of Nursing, College of
Medicine and Health Science, University of Gondar with reference No. (Ref.no.SN/102/2015 E.C). The IRB of
the School of Nursing, College of Medicine and Health Science has waived informed consent for the medical
records of the children. The letter of permission was obtained from each Comprehensive Specialized Hospital
clinical director and head of the unit. To maintain confidentiality personal identifiers were not recorded. All of
the procedures were carried out by considering the Declaration of Helsinki.

Results
Baseline socio-demographic characteristics

A total of 455 (93.62%) patient charts were included in the analysis. Nearly 60% (266) of the study
participants were males. 29% of the children were in the age group of <5 years, 58.46% of the children
were males. On parent characteristics, 54.95% were married, one third of them had no formal education,
and 70.99% of them were alive. One-fifth of children had CD4 cell count below the threshold, and about
15.6% had anemia; 30.57% and 48.79% nutritional statuses were wasted and stunted, respectively. In this
study, the magnitudes of good adherence to ART, intake of TPT, and CPT during the follow-up period by
the children were 70.55%, 63.96%, and 82.64%, respectively (Table 2).

The incidence of LTFU
Four hundred and fifty-five HIV-infected children on ART had a follow-up time from 1 to 93 months. The
observation of total time at risk was 19602.00 child-per year observations (CMO) or 1633.5 child-year
observations (CYO). From the total enrolled HIV-infected children on ART, during the follow-up 13.19% (95%
CI: 10.4-16.6%) developed the event of interest, and 6.81% (95% CI: 4.8-9.5%) were death. (Fig. 1)

The overall incidence of LTFU and death were 3.67 (95% CI; 2.85, 4.73) and 1.9 (95% CI; 1.33, 2.7) per 100
CYO.

Predictors for incidence of LTFU among HIV-infected children

In the bivariable competing risk regression analysis, variables under study were predictors such as age, residence,
parental status of the care givers, baseline WHO clinical staging, CD4 count, functional & developmental status,
regimen change, treatment failure, ART side effect, stunting, and previous OI. However, in the multivariable
competing risk regression analysis, only factors such as age, residence, ART regimen change, and ART side effect
were found to be significant predictors for LTFU at 5% level of significance.

In our study keeping other variables constant the sub-hazard of LTFU among children presented with age
less than five years was 3 times [aSHR: 2.95 (95% CI: 1.34, 6.49)] higher than as compared to those children
with > 10 years. Additionally, the sub-hazard of LTFU among children came from rural residence was 3.39 times
[aSHR: 3.39 (95% CI: 2.02, 5.73)], more likely as compared to urban residence. The sub-hazard of LTFU is 1.98
times higher among children who had not regimen change compared to those counter parts [aSHR: 1.98 (95%
CI: 1.16, 3.38)].

Regarding ART side effect, sub-hazard of LTFU is 1.9 times higher among children who had side effect
compared to their counter parts [aSHR: 1.92 (95% C: 1.13, 3.24)] (Table 3):

Discussion

This study identified the incidence and predictors of LTFU among HIV-positive children receiving ART using
a multicenter facility-based retrospective cohort study in Amhara region comprehensive specialized hospitals.
At the end of follow-up, about 13.19% of patients were LTFU. The overall incidence of LTFU of this study was
3.67 per 100 CYO (95% CI: 2.85, 4.73), which is aligning with findings from various regions: 4.1 and 4.7 LTFU
per 100 CYO in Asia and® and Myanmar® respectively, in Debre Markos Ethiopia!” and in southern Ethiopia®.
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Variables Categories Frequency(n=455) | Percentage (%)

<5 years 131 28.79
Age 5-9 years 157 34.51

10-14 years 167 36.7

Female 189 41.54
Sex

Male 266 58.46

Rural 131 28.79
Residence

Urban 324 71.21

Both parents alive 323 70.99
Current parent status One parent alive 114 25.05

Both parents deceased 18 3.96

No formal education 152 33.41

Primary 163 35.82
Educational status of the caregiver

Secondary 73 16.04

Tertiary (college and above)

Married 250 54.95

Unmarried 99 21.76
Marital status of the caregiver

Divorced 71 15.6

Widowed 35 7.69

Non-reactive 172 37.8
HIV status of the parents

Reactive 283 62.2

Yes 241 52.97
Disclosure status the child

No 214 47.03

Above threshold 364 80.00
CD4 cell count (n=455)

Below threshold 91 20.00

No 384 84.4
Anemia

Yes 71 15.6

Working 212 66.46
Functional status (n=319) Ambulatory 103 3229

Bedridden 4 1.25

Appropriate 87 67.97
Developmental status (n=128) Delayed 35 27.34

Regressed 6 4.69

No 316 69.49
Wasting

Yes 139 30.55

No 233 51.21
Stunting

Yes 222 48.79

No 349 76.7
Previous opportunistic infections

Yes 106 23.3

Stage I 285 62.64

Stage II 91 20.00
WHO clinical staging

Stage IIT 55 12.09

Stage IV 24 5.27

Good 321 70.55
ART drug adherence level Fair 73 16.04

Poor 61 13.41

Yes 291 63.96
Tuberculosis preventive treatment taken

No 164 36.04

Yes 376 82.64
Cotrimoxazole preventive therapy taken

No 79 17.36

No 293 64.4
ART side effect

Yes 162 35.6
Continued
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Variables Categories Frequency(n=455) | Percentage (%)
Yes 233 51.21
Presence regimen change
No 222 48.79
Yes 241 52.97
Initiated ART within seven days
No 214 47.03
Yes 216 47.47
AZT contained ART drugs
No 239 52.53

Table 2. Socio-demographic, clinical, laboratory and ART related characteristics for the incidence of LTFU
among HIV-positive children received ART in Amhara region, 2023.

Outcome status

B Live BN LTFU
B TO [ Death

Fig. 1. proportion of outcome status among children receiving ART in Amhara State Comprehensive
Specialized Hospitals, Ethiopia, 2023.

Conversely, our study finding is much lower than studies conducted in India (14.4 per 100 CYO)?, South
Africa (10.8 per 100 CYO)!!, Tanzania (18.2 per 100 CYO)?*, multi-study in Kenya, Mozambique, Rwanda, and
Tanzania 14.2 per 100 CYO?®, Malawi (12.6 per 100 CYO)?¥, in Ethiopia (6.2, 6.3, and 5.2 per 100 CYO)!>1423,

The variations might be due to the different interventions implemented by Ethiopian government, different
sample size, study setting, length of follow up'!, and measurement variability in LTFU. The current guideline
recommends frequent visits with advanced support and family involvement care such as adherence support
through phone calls, case tracing through home visits, proactive use of health extension workers™?. Another
possible reason could be clinical characteristics of study participants, in our study only 20% of study participants
are CD4 below the threshold at baseline, 18% have advanced HIV diseases, and 82.64% of study subjects taken
ART prophylaxis. Dolutegravir-based combination therapy significantly lowers the risk of detectable virological
replication relative to older regimens, and subsequently contributes to a reduced incidence of lost to follow-up?.
Furthermore, this might be the introduction of dolutegravir (DTG) has revolutionized ART outcomes due to
its improved tolerability, lower risk of resistance, and overall effectiveness. These advancements have indirectly
influenced the outcomes variables™.

In this study, the sub-hazard of LTFU among children presented with age less than five years was 3 times
higher than as compared to those children with >10 years. This finding is consistent with studies conducted
in Ethiopia!>!*193132) Botswana, Nigeria®®, Indonesia®*, Thailand*, and Asia®®, Spain®’. This might be due
to Young children rely entirely on caregivers for accessing healthcare services, including ART follow-ups,
Poor communication between healthcare providers and caregivers can lead to misunderstandings about the

Scientific Reports |

(2025) 15:17447 | https://doi.org/10.1038/s41598-025-02645-0 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Survival status
Variables Category Censored (364) | LTFU (60) | Death (31) | c¢SHR [95% CI] | aSHR [95% CI]
<5 90 29 12 2.95 (1.58,5.46) | 2.95 (1.34, 6.49)*
Age in year 5-9 132 16 9 1.16 (0.57,2.35) | 1.23 (0.61,2.52)
>10 142 15 10 1 1
Rural 89 32 10 3.26 (1.96,5.41) | 3.39 (2.02,5.73)*
Residence
Urban 275 28 21 1 1
Yes 197 25 19 1 1
Disclosure status
No 167 35 12 1.73 (1.02,2.89) | 1.16 (0.66, 2.06)
Non-reactive 133 28 11 1 1
Parental HIV status
Reactive 231 32 20 0.69 (0.42, 1.14) | 1.58 (0.94, 2.67)
/11 312 45 19 1 1
WHO staging
/v 52 15 12 1.67 (0.93,2.99) | 1.19(0.59, 2.4)
Above the threshold 303 40 21 1 1
CD4 count
Below the threshold 61 20 10 2.28 (1.33,3.89) | 1.41(0.69, 2.85)
Appropriate & working | 252 34 13 1 1
Functional status
Ambulatory* 112 26 18 1.52(0.91,2.53) | 1.39 (0.8, 2.41)
No 290 42 17 1 1
Previous OI
Yes 74 18 14 1.41 (0.81,2.46) | 1.36 (0.71, 2.57)
Yes 191 28 14 1 1
Regimen change
No 173 32 17 1.45 (0.88,2.37) | 1.98 (1.16, 3.38)*
No 305 43 26 1 1
Treatment failure
Yes 59 17 5 1.59 (0.93,2.75) | 1.41 (0.79, 2.52)
No 243 28 22 1 1
ART side effect
Yes 121 32 9 2.02 (1.22,3.35) | 1.92 (1.13, 3.24)*
No 191 27 15 1 1
Stunting
Yes 173 33 16 1.37(0.82,2.27) | 1.59 (0.94, 2.72)

Table 3. Bi-variable and multivariable competing risk regression analysis for predictors of LTFU among
children on ART in Ambhara region comprehensive specialized hospital, 2023. Ambulatory* Ambulatory/
bedridden/delayed/regressed *Significant at o 0.05, 1: reference, cSHR, crude sub-hazard ratio, aSHR, adjusted
sub-hazard ratio.

importance of ART adherence and regular follow-up visits, due to more risk for malnutrition and OIs that
increase disease progression rapidly and lastly causes LTFU®. Other might be due to clinical characteristics of
study participants.

The risk of LTFU among children came from rural residence was 3.39 more likely as compared to urban
residence. This finding is supported by study conducted in Ethiopia'*!'®!?, Malawi*, and Nigeria®®, Asia and
Africa®. Rural residence is affecting their practice on the regular ART follow-up and health seeking behavior due
to the absence of nearby ART centers and lack of transportation costs*>°. Additionally, might be due to limit
their family access to information*! and absence of services for chronic diseases conditions may also contribute
to LTFU among rural residence, may be due to it takes extra time devoted to waiting for different diagnosis and
treatment services, commonly seek faith healing or traditional therapy*>**.

Additionally, children whose regimen was not change were two times more at risk to LTFU compared to
those whose regimen was changed. The finding is consistence with study conducted in Ethiopia!?*%, India?*. This
might be due to most of old regimen have side effects that causes advanced diseases and complications*2. A lack
of regimen change can affect LTFU because it may signals to patients that their needs or challenges are not being
addressed, reducing their confidence and commitment to continuing care.

Furthermore, the risk of LTFU is 1.9 times higher among children who had side effects compared to those
who do not, as supported by study conducted in Ethiopia*. In our study Skin rash, abdominal pain, anemia,
peripheral neuropathy and diarrhea were the most common encountered side-effect of antiretroviral therapy,
which lead to treatment discontinuation®*. Additionally, side effects may cause patients to lose confidence in
the medication, leading to lost from HIV care and support services. To overcome such side-effects in the
clinical workflows shall be managed by routine side-effect monitoring, offer up-front and ongoing counseling
about potential side effect, develop individualized plans to managed side effect, create a system where patients
can report side effect, and ensuring timely interventions.

Limitation of the study

The present study does have some inherent limitations. First, since the data were collected retrospectively, the
study depends on the pre-existing recorded information on the type of diseases during follow-up that missed
important variables. Second, as data were collected from secondary sources, issues with data completeness and
loss were inevitable. These gaps may have introduced bias and reduced the robustness of the findings. Third, the
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retrospective nature of the study made it challenging to assess critical aspects such as clinical and immunological
responses during the follow-up period. Additionally, potential confounders like social determinants of health,
caregiver support, and economic factors may influence outcomes, limiting the study’s generalizability.

Though this manuscript has been release before an updated WHO definition of LTFU or II'T, we acknowledges
the recent evidence, regardless of them sticking to the old definition of LTFU in the 2021 national guidelines.
Future research should address these limitations by adopting prospective study designs and integrating a broader
range of variables. Furthermore, studies should further explore the long-term impact of DTG on ART adherence
and outcomes.

Conclusions and recommendations
Still, the incidence rate of LTFU is found to be high. Since death precludes the observation of lost to follow-up, a
competing risk regression analysis was conducted to examine the predictive variables of LTFU, taking death into
account as a competing event. Non-modifiable risk factor (Age less than five years and being rural residence),
regimen change, and ART side effects were found to be predictors for LTFU. Enhancing counseling services,
monitoring side effects, and implementing ART outcome evaluation programs can help to reduce LTFU.
Community education, expanding health extension services, and raising awareness are also effective strategies.
Additionally, further qualitative studies are needed to explore contributing factors to LTFU among children.
For instance, conducting interviews with caregivers or health workers could provide deeper insights into barriers
related to regimen changes or side effects, explore how patients and caregivers perceive the efficacy of ART, the
psychological and the social factors influencing treatment adherence.
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