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Abstract

Background: Long-term regular follow up of ART is an important component of HIV care. Patients who are lost to follow-up (LTFU)
while on treatment compromise their own health and the long-term success of ART programs. Aim: This study was aimed at determining
the incidence and risk factors for LTFU in HIV patients on ART at ART clinic of Mizan-Aman General Hospital, Ethiopia. Materials
and Methods: A retrospective cohort study of 2133 people living with HIV/AIDS and attending an ART clinic between 2005 and 2013
was undertaken. LTFU was defined as not taking an ART refill for a period of 3 months or longer from the last attendance for refill and
not yet classified as ‘dead’ or ‘transferred-out’. The log-rank test was used to measure differences in time to LTFU between groups and
Cox proportional hazards modeling was used to measure predictors of LTFU. Results: Of 2133 patients, 53.9% were female. The mean
(SD) age of the cohort was 31.5 (8.0), 16 (2.2), and 3.8 (3.0) years for adults, adolescents, and children, respectively. Around 574 (26.7%)
patients were defined as LTFU. The cumulative incidence of LTTU was 8.8 (95% Cls 8.1-9.6) per 1000 person months. Patients with regimen
substitution (HR 5.2; 95% Cls 3.6-7.3), non-isoniazid (INH) prophylaxis (HR 3.7; 95% Cls 2.3-6.2), adolescent (HR 2.1; 95% CIs 1.3-3.4),
and had a baseline CD, count < 200 cells/mm’ (HR 1.7, 95% CIs 1.3-2.2) were at higher risk of LTFU. WHO clinical stage IIT (HR 0.6;
95% ClIs 0.4-0.9) and IV (HR 0.8; 95% CIs 0.6-1.0) patients at entry were less likely to be LTFU than clinical stage I patients. There was no
significant difference in risk of LTFU in males and females. Conclusion: Overall, these data suggested that LTFU in this study was high.
Patients phase of life, drug related factors, and clinical stages were associated with LTFU in this study. Effective control measures in the
at-risk population need to be implemented to improve retention.
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Introduction 2013, ART prevented an estimated 4.2 million deaths in
LMICs in 2002-2012.M However, while increased access
to ART has continued throughout the world, disparities
in ART access still exist.

The widespread use of antiretroviral therapy (ART) has
transformed national AIDS responses and has had a huge
positive impact on health.”! ART has been shown to
reduce transmission of HIV and HIV-related morbidity
and mortality.? In 2012, 9.7 million people received ART
inlow- and middle-income countries (LMICs)!" and, as of

Despite improved and highly successful programmatic
coverage with ART, significant numbers of adults and
children drop out of care at various points along the
treatment pathway and treatment gains fail to reach
sufficient numbers of children and adolescents." It is

Quick Response Code: | . essential to understand how and why people drop out of
: www.najms.org treatment programs, since retention of people on ART and

ensuring adherence to treatment are critical determinants
DOI: of successful long-term outcomes. Studies in sub-Saharan
10.4103/1947-2714.141636 Africa have shown that about half of people who test
HIV-positive are lost between testing and being assessed
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for eligibility for therapy, and 32% of people considered
eligible for ART are then lost between eligibility assessment
and initiation of ART.P Data from 23 countries indicate that
average retention for people on ART decreases over time,
from about 86 % at 12 months to 72% at 60 months.!" Loss to
follow-up (LTFU) negatively impacts on the immunological
benefit of ART and increases AIDS-related morbidity,
mortality, and hospitalizations.! LTFU in patients
receiving ART can result in serious consequences, such
as discontinuation of treatment, drug toxicity, treatment
failure due to poor adherence, and drug resistance;*”! this
results in an increased risk of death®*! of up to 40% in
studies of patients LTFU in sub-Saharan Africa.l*5! Poor
nutritional status, lower CD4 count, Tuberculosis (TB) co-
infection, advanced clinical staging, younger age, adverse
drug reactions, gaps in services, and accessibility to services
are some of the predictors reported to be associated with
LTFU [3,14,16-19]

Most studies from sub-Saharan countries have estimated
that 20-40% of patients on ART are lost to follow-up
due to underlying causative factors.”*?!! Ethiopia has a
national HIV prevalence of 1.9%*! but the magnitude
and predictors of LTFU after initiation of ART are not
well-investigated. There are ongoing efforts to develop
comprehensive strategies and recommendations to
improve monitoring and optimize retention in care.
This study aimed to determine the prevalence of, and
identify potential risk factors for, LTFU in an ART clinic
in southwest Ethiopia.

Materials and Methods

Ethical approval

Ethical approval was obtained from the Institutional
Review Board of the Mizan-Tepi University. Written
informed consent was not feasible because this was analysis
of secondary data retrieved from an electronic database
of the Hospital. Data were anonymized and handled
confidentially during all phases of research activities.

Design and study setting

A retrospective cohort study was conducted in all
patients who initiated ART at the governmental
Mizan-Aman General Hospital in the Southern Nations
Nationalities People Regional state of Ethiopia, 574 km
southwest from Addis Ababa. This ART service was
initiated in 2003 and patients who had received ART
since 2005 were identified from the program database
and selected for study.

Description of loss to follow up

LTFU was defined as not taking an ART refill for a period
of 3 months or longer from the last attendance for refill

and not yet classified as ‘dead” or ‘transferred-out’.!
The time to LTFU was calculated in months according
to the time interval between the dates of ART initiation
to drop out, as recorded by the ART registration health
information data manager. The cohort was stratified into
three age-groups: Children (age <10 years), adolescents
(age 11-19 years), and adults (age 220 years) as used by
previous studies.?

Data source and collection

The data for this research was secondary data collected
routinely in the hospital for clinical monitoring and
evaluation purposes and entered in an ART electronic
database during the follow-up time. Further details
are fully described elsewhere./! The primary outcome
variable was LTFU from ART follow-up care after
initiation of treatment, confirmed by reviewing medical
registration at the hospital, noted by ART adherence
supporters. Data recording started from the date
that patients started regular HIV care in the clinic
to confirmation of a final event. Socio-demographic
characteristics such as age and sex, ART drugs received,
CD4 counts, clinical staging (I-IV), TB co-morbidity,
functional status (working, ambulatory, or bed-ridden),
and outcomes were all included for this study.

All data relating to patients with an HIV-positive
diagnosis (CD4 count <200 cells/mm® or who met
clinical staging (WHO Stage III or IV) according to
national ART guidelines effective up to 2012) and who
initiated ART prior to 2012 were included. Patients with
a CD4 count less than 350 cells/mm?® were eligible to
take ART medication, based on 2010 WHO guidelines.
Patients of any age who commenced ART at the due
date were considered eligible for study. A total of
2655 patients had enrolled to receive ART services and
all data from those living with HIV were retrieved for
analysis. A proportion of HIV patients (522; 19.7%)
were transfer-out who continued their ART medication
elsewhere and were therefore excluded from the
analysis.

Statistical analysis

The database was recorded in Microsoft Excel, checked
for consistencies and completeness, and then cleaned
and edited prior to performing analysis in SPSS20.0 and
STATA 11. The patient characteristics were described in
terms of mean/median or percentage, as appropriate.
The Kaplan-Meier technique was used to estimate time
to LTFU after initiation of ART, with the log-rank test
being used to test the significance of observed differences
between groups. The Cox proportional hazards
regression model was used to determine predictors of
LTFU, expressed as estimated hazard ratios (HRs) with
95% confidence intervals (Cls).
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Results

A total of 2133 patients on ART between 2005 and 2013
and followed for 65,022 person-months were included in
the statistical analysis. The number of clients who started
ART each year is shown in Figure 1. The median (IQR)
follow-up was 25 (8-47) months. Of 2133 patients, 128
(6%) were children, 74 (3.5%) were adolescents, and 1931
(90.5%) were adults. The mean (standard deviation) age
of the cohort was 31.5 (8.0), 16 (2.2), and 3.8 (3.0) years
for adults, adolescents, and children, respectively. 1149
(53.9%) patients were female and there was a higher
proportion of females in the adolescent (63, 85.1%)
and adult (1036, 53.7%) groups, whereas there were
more males in the children group (78, 60.9%), [Table 1].
Only 78%, 50%, and 38% of child, adolescent, and adult
participants, respectively, were started on ART with CD4
counts >200 cells/ mm?®. However, there was a trend to a
higher baseline CD4 count in adults and adolescents over
time with cohort enrolment; those who were enrolled
earlier had lower baseline CD4 counts than those who
started later. TB co-infection was present in 19.5%
of children, 23% of adolescents, and 21.5% of adults
throughout the follow-up period.

Regimen substitutions were made in 18% (n = 354) of
adults, 14% (n = 18) of children, and 23% (n = 17) of
adolescents. Drug toxicities were responsible for 50%
of regimen substitutions in adults, 47% in adolescents,
and 27% in children. Reasons for regimen substitution
included pregnancy 41 (11.6%), new TB infection 24
(6.2%), planning to fall pregnancy 7 (2%), advent of
new drug of choice 4 (1%), drug stock-out 2 (0.5%) and
others 22 (5.7%). There were no regimen substitutions
due to treatment failure in the cohort. The median (IQR)
duration of follow-up for patients who were LTFU was
9 months (5-18). At the end of the follow-up period,
65.5% (n = 1398) were actively being followed up and
on ART, 7.5% (n = 159) had died and two individuals
had reported discontinuing their medications. A total
of 26.7% (n = 574) patients were defined as LTFU. The

overall proportion of attrition due to both death and
LTFU during the study period was 733 (34.4%) and
the cumulative incidence (95% Cls) of attrition due to
LTFU and death was 11.1 (10.4-11.9) per 1000 person-
months. The cumulative incidence of LTFU (95% Cls)
was 8.8 (8.1-9.6) per 1000 person-months. After people
start ART, the retention rates are initially high and then
gradually decline. The probability of retention (95% Cls)
on ART at the 6, 12", and 24" months after initiation of
treatment was 92.0% (90.6-93.0), 82.3% (81.1-84.0) and
75.0% (73.2-77.01), respectively.

Table 1: Age-sex distribution and clinical characteristics
of ART patients by age category at Mizan-Aman General
Hospital, Jan 07, 2005 to May 08, 2013
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Figure 1: Number of Clients started ART by each year at Mizan-Aman
General Hospital, Jan 07, 2005 to May 08, 2013.jpg

Characteristics Age category n (%)
Children Adolescents Adults
Sex (n=2133)
Male 78 (60.9) 11 (14.9) 895 (46.3)
Female 50(39.1) 63(85.1) 1036 (53.7)
Age [n=2133, Mean (SD)] 3.8 (3) 16.9 (2.2) 31.5 (8)
Base line CD4 (n=2050, 369 196 160
median (IQR)=166 (89,256) (240, 826) (100, 278) (86, 246)
CD4 category
0-49 2(2.7) 6 (8.6) 210 (11.6)
50-199 14 (19.2) 29(41.4) 913 (50.3)
=200 57 (78.1) 35 (50) 692 (38.1)
WHO stage at entry
(n=2133)
Stage I and II 20 (15.7) 16 (21.7) 549 (.285)
Stage III 88 (68.8) 49 (66.2) 1129 (58.5)
Stage IV 20 (15.7) 9 (12.2) 23 (13.1)
Functional status at entry
(n=2133)
Bedridden 29 (17.3) 2(2.3) 145 (6)
Ambulatory 113 (67.3) 27 (31) 570 (23.8)
Working 26 (15.5) 58 (66.7) 1685 (70.2)
TB co-infection (1=2133)
Yes (+ve) 2 (19.5) 17 (23) 415 (21.5)
No (-ve) 103 (80.5) 57 (77) 1516 (78.5)
INH (n=2133)
Yes 5(3.9) 10 (13.5) 189 (9.8)
No 123 (96.1) 64 (86.5) 1742 (90.2)
Regimen containing NVP
(n=2133)
Yes 104 (81.1) 37 (50) 764 (39.6)
No 24 (18.8) 37 (50) 1167 (60.4)
Cotrimoxazole prophylaxis
(n=2133)
Yes 112 (87.5) 64 (86.5) 2131 (88.8)
No 16 (12.5) 10(13.5) 269 (11.2)
Regimen Substitution
(n=2133)
Yes 18 (14.1) 17 (23) 354 (18.3)
No 110 (85.9) 57 (77) 1577 (81.7)
INH = Isoniazid
455
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Risk factors associated with LTFU after ART
initiation

In a multivariate Cox regression model [Table 2], age
category, regimen substitution, WHO clinical staging,
CD4 cell count, non-isoniazid (INH) prophylaxis, and
functional status were independent risk factors for
LTFU [Figure 2]. Adolescent aged 11-19 years (HR 2.1;
95% ClIs 1.3-3.4) and adults aged >20 yrs were at higher
risk of LTFU (HR 1.4; 95% ClIs 1.0-2.0) when compared
to children aged <10 yrs. Men and women were at equal
risk of LTFU [Figure 3]. The risk of LTFU in patients with
WHO clinical stage III (HR 0.6; 95% Cls 0.44-0.9) and
clinical stage IV (HR 0.8; 95% ClIs 0.6-1.0) at entry were
lower compared to clinical stage I.

The risk of LTFU was higher in patients with baseline
CD#4 cell counts <200 cells/ mm?® (HR 1.7; 95% Cls 1.3-2.2)
compared to baseline CD4 counts 2200 cells/mm?®. The
risk of LTFU in patients who did not take INH prophylaxis
was higher than those who did (HR 3.7; 95% ClIs 2.3-6.1).
Patients who made regimen substitutions during the
follow-up period had a higher risk of LTFU (HR 5.2; 95%
CIs 3.6-7.3). TB co-infection was not associated with LTFU.

Discussion

Several studies have shown that LTFU poses challenges
to the successful implementation of ART programs in
LMICs.** In this study, the incidence rate was estimated
to be 8.8 per 1000 person-months. Other studies have
shown that patients who discontinued ART developed
a rapid increase in viral load and depletion of CD4
T lymphocytes, putting them at risk of opportunistic
infections and early death.! Therefore, understanding
the risk factors for LTFU is necessary to maintain
adherence and intervene in groups of patients. In
this analysis, it was estimated that the prevalence of
LTFU from ART was 26.7%, higher than that reported
in other African countries and the Oromia region of

Kaplan-Meier LTFU estimates by functional status
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Figure 2: Cumulative incidence of loss to follow up by functional
status

Ethiopia."®?%! However, ART clinics in the United
Kingdom have reported a LTFU of 38.8%; of these, after
intensive investigational activities for true outcomes,

Table 2: Cox regression analysis of factors associated
with LTFU HIV infected patients on ART therapy
at Mizan-Aman General Hospital, January 2005 to

May 2013
Variables N (%) Adjusted HR P-value
(95% CI)
Age category 2133
Child <10 yrs. 128 (6) R
Adolescent (11-19 yrs). 74 (3.5) 21(1.3,3.4) 0.002
Adult 220 yrs. 1931 (90.5) 1.4 (1.0,2.0) 0.010
Gender 2133
Male 984 (46.1)  0.9(1.1,0.8) 0.482
Female 1149 (53.9) R
WHO clinical stage 2133
Stage I 225 (10.5) R
Stage II 360 (16.9) 0.7 (0.5, 1.0) 0.117
Stage III 1266 (59.4) 0.6 (0.4,0.8) 0.007
Stage IV 282 (13.2) 0.7 (0.6,1.0) 0.037
Functional status at entry 2133
Working 1441 (67.6) R
Ambulatory 549 (25.7) 0.4 (0.3,0.6) 0.001
Bedridden 143 (6.7) 0.7 (0.5,0.9) 0.005
Ever INH 2133
Yes 240 (9.6) R
No 1929 (90.4) 3.7 (2.2,6.1) 0.001
CD4 category at entry ~ 1958(100)
<50 218 (11.1) 1.04 (0.853,1.267) 0.698
50-199 956 (48.8) 1.663 (1.268,2.181) 0.000
=200 784 (40.0) R
TB status 2133
Yes (+ve) 457 (21.4) 1.06 (0.712,1.572) 0.078
No (-ve) 1676 (78.6) R
Regimen substitution 2133
Yes 389 (18.2) 5.1(3.6,7.3) 0.001
No 1744 (81.8) R

INH = Isoniazid, TB = Tuberculosis
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Figure 3: Cumulative incidence of loss to follow up by gender
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51.7% were actually found to be LTFU, either those who
were alive but had stopped their ARV or untraceable.!
LTFU is not only an LMIC problem.

Consistent with our data, report from the British HIV
Association 2008 has shown that the risk of LTFU
increases with decreasing CD4 counts at the entry point
of ART, whereas in Switzerland there was an opposite
trend in the risk of LTFU; patients with higher CD4 cell
counts were more likely to be lost to follow-up.?! The
main reasons in rising incidence of LTFU have been
ascribed to poor patient tracing in the low-income setting
and due to lack of reporting the risk of death events
that can be considered as LTFU.M Our study found that
adolescents were twice, and adults 1.4 times, more likely
to become lost to follow-up than children. A study from
Uganda showed that the incidence of mortality was
lower in childrenP!; this may suggest that the competing
risk of death impacts on this age-group. Children may
also be less exposed to stigma and discrimination (two
common risks for LTFU) and the caretakers or parents are
more likely to look after children that, reducing LTFU.
During adolescence, a number of challenges have been
identified that may compromise positive outcomes from
HIV care. Adolescents may be particularly defiant, may
not have caregivers (in contrast to younger children),
may show immaturity in analytical thinking, and there
may be particular challenges associated with puberty
and high LTFU. Previous studies have also shown that
adherence is lower in adolescents than adults.!*32%

We detected no gender difference in LTFU, in contrast
to several other studies that have shown that men
are more likely to become lost to follow-up due to
variation in mobility and a high risk of drug abuse in
men, that may interfere with adherence.” Most men
with drug addiction may experience higher toxicity
due to interaction with ARV drugs that leads to
discontinuation. The detection of a difference in gender
was compromised in this study due to cultural influences
such as habit of chewing, alcohol consumption, religion,
stigmas and lower mobility of the male population for
inter-regional trade purpose in this particular study
area. Patients with advanced clinical stage (III and IV)
at entry were less likely to be lost to follow-up. This is in
contrast to other African studies, which have shown the
opposite.’>*! Our study suggested that clinical stage III
and IV patients have increased health-seeking behavior,
or it may be ascribed to improvements in awareness of
community. Outside Africa, a Swiss study showed a
statistically non-significant trend,”” but a French study,
similar to ours showed that a history of an AIDS-defining
illness was associated with reduced LTFU.F")

Patients who did not take INH prophylaxis were more
likely to be lost to follow-up. Patients generally believe

that if they are in the advanced stages of HIV/AIDS or
considered immunocompromised, they should strictly
maintain follow-up so that they can start prophylaxis
and not be deemed unhealthy. Increase in reinforced
counseling to patients taking INH prophylaxis might
have contributed to better follow-up. TB is a leading
cause of morbidity and mortality in people living with
HIV, including those on ART. However, we saw no
significant association between LTFU status and TB
co-infection. Patients who had substitutions in their
regimen during the follow-up period were at higher
risk of LTFU, similar to an Indian study that reported
that substitution of drugs can be risk factor for ART
default.'”) The majority of regimen substitution cases in
this study were due to adverse drug reactions, so these
patients may have become concerned about side effects
and the effectiveness of new medication, causing them
to seek other treatment options. Skin hypersensitivity
reactions are common in patients taking nevirapine
(NVP) containing ART regimens. Most patients report
that they experience zidovudine (AZT)-induced anemia
and stavudine (D4T) induced peripheral neuropathy.
All these adverse effects commonly managed through
efavirenz (EFZ) in NVP induced rash and tenofovir
(TDF) or stavudine for zidovudine-induced anemia.?!
The fear of side-effects is known to be a major cause
of default.” This subgroup of patients who lose faith
in the medication program, irrespective of the reason
for substitution, require special attention and frequent
counseling in order to preserve retention in the ART
program.

The probability of attrition from care was directly
associated with the length of engagement with ART care.
A higher proportion of LTFU was recorded in the first
6 months after ART initiation. Generally, the likelihood
of dropping out from care gradually increases with
longer retention period. The high risk factors for LTFU
after initiation of ART were thought to be due to gaps
in counseling services while refilling, assessment of
ART outcomes by physicians, and tracing service by cell
phones only. The main drawback of this service in this
particular community assumed to be limited coverage
of network and higher rate of cell phone non-users. This
finding is consistent with many other studies, which
reported that a large proportion of patients dropped-out
from care within the first year of ART, the peak period
being the first 6 months of ART. This has been suggested
to be due to less awareness at these early time-points
about treatment outcomes, whether adverse or beneficial.

Our study had some limitations that resulted from poor
tracing of patients in the ART program’s monitoring
and evaluation system, patients who were LTFU may
have died or self-referred to other facilities. Thus,
the findings addressed crudely LTFU who might be
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dead, untraceable, self-transfer outs, and defaulters.
The concerted influences of these factors may affect
the accurate record keeping procedures in this clinic.
Decreasing LTFU of patients through provision of
tracking system is crucial for minimizing early mortality,
complications of HIV, reducing viral transmission, and
ensuring success of ART programs.

Conclusion

We report a comparatively high rate of LTFU from an
Ethiopian ART clinic. Low CD4 counts, adolescence,
being in good health, regimen substitution, and
advanced clinical stage were found to be risk factors for
LTFU. Improving comprehensive counseling services,
follow-up for adverse reactions and introducing an ART
outcome evaluation program may help reduce LTFU
to an acceptable level. Our results highlight the need
to better understand the health-seeking behaviors of
patients with ART and to implement strategies in HIV
clinics for better tracking services and minimizing LTFU
from HIV care. Change in way of tracing services like
community education, scaling up of health extension
services community wide, and increasing awareness
by media may reduce LTFU. The lost to follow-up is of
particular importance to ART programs because they
potentially endanger not only their own life, but also
contribute to increased HIV drug resistance due to ART
default.'"1 Further studies that address the profiles of
LTFU patients and the contributing factors are required
for clarity.
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