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Engagement in care among youth living with parenterally-acquired
HIV infection in Romania
Transition from adolescent to adult care can be challenging for youth living with
HIV. We describe the level of engagement in care and its impact on HIV
outcomes in a group of patients infected in early childhood and followed-up
through adolescence (15-19 years) and young adulthood (20-24 years) by the
same medical team. We conducted a cohort study of youth born between 19851993 and infected with HIV parenterally, followed at a single tertiary care centre.
Individuals were followed from age 15 years or first clinic visit (whichever came
last) until age 25 years or 30 Nov 2016 (whichever came first). A longitudinal
continuum-of-care was constructed, categorizing individuals' status for each
month between the ages of 15-25 years as: engaged in care (EIC); not in care
(NIC: no clinic visits within past year); lost-to-follow-up (LTFU: NIC and did
not return to clinic); or died. Those EIC were further subdivided by current CD4
count and viral load (VL). 545 individuals (52% male) were followed for 4775
person-years. 64 (12%) became LTFU and 27 (5%) died. At age 15, 92% were
EIC, decreasing to 84% at age 20 and 74% at age 25. Of those EIC, HIV markers
improved with age: 79% and 52% had a CD4≥200 cells/µl and VL<400 cps/ml at
age 15; increasing to 86% and 73% at age 20 and 87% and 80% at age 25. 277
(55.5%) spent their entire adolescence EIC; this decreased to 202 (37%) for the
years of young adulthood (p=0.0001). There were no observed demographic
differences between those with continuous and intermittent engagement in care.
We conclude that youth infected during early childhood tended to disengage from
care, even when followed by the same medical team for a lengthy period of time.
For those that did engage in care, HIV-related outcomes improved from
adolescence through to adulthood.
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Introduction
In 2016, UNAIDS estimated that 1.8 million adolescents (10-19 years old) were living
with HIV and 43,400 deaths were due to HIV in this population, making HIV the 8th
cause of mortality among adolescents worldwide (IeDEA Pediatric Working Group,
2017). In the continuum of care, adolescents and young adults significantly lag behind

adults in achieving the UNAIDS 90 (diagnosed)- 90 (treated)- 90 (undetectable) goals at
every step of this cascade (Zanoni & Mayer, 2014). Successful transition of adolescents
living with HIV is an important public health concern because it impacts disease
morbidity, mortality and transmission of infection at an age of increased risk-taking
behaviors.
As with other chronic medical conditions, healthcare transition of youth living
with HIV is defined as the planned and purposeful movement from child-centered to
adult-centered care (Blum et al., 1993). One metric of successful transition is
engagement in care. Broadly defined as maintenance of HIV-related healthcare after
initial linkage, i.e. a certain level of adherence to scheduled clinic appointments (usually
every 3-6 months) (Philbin et al., 2014), engagement in care is associated with
improved clinical and virological outcomes and reduced mortality (Minniear et al.,
2013; Ulett et al., 2009).
Transition of care is a complex process and there is a growing body of literature
investigating the barriers to a successful transition (Judd & Davies, 2018; Kim, Kim,
McDonald, Fidler, & Foster, 2017; Lolekha et al., 2017; Philbin et al., 2014; Westling,
Naver, Vesterbacka, & Belfrage, 2016). These barriers can be structural (e.g.
maintaining healthcare insurance; social stigma), provider-related (e.g. the proactive
role of paediatricians in a child’s health versus the level of self-sufficiency and
responsibility expected at the adult-level provider) or individual (family support,
psychosocial and behavioral changes specific to adolescence) (Philbin et al., 2017).
Most transition models need to overcome barriers at all of these three levels.
The national program for prevention, surveillance and control of HIV/AIDS in
Romania provides HIV care and treatment free of charge. HIV-infected children and
their families benefit from the support of medical and psychosocial services free of

charge and receive a monthly allowance depending on disease severity and disability. In
general, youth are required to keep at least yearly clinic appointments to maintain these
benefits. In some of the regional centers the same medical team will care for HIVinfected children through adulthood.
The purpose of our study was to explore the extent of engagement and the
predictors of disengagement from care among a cohort of youth living with HIV,
parenterally infected as children, who remained in the care of the same medical team
from childhood into adulthood.

Methods
Study population
The “Victor Babes” Clinical Hospital for Infectious and Tropical Diseases, Bucharest
(VBH) is one of the nine reference centres for HIV in Romania. The first paediatric case
of HIV was diagnosed at VBH in 1989, and ever since, 1638 children have been
diagnosed and treated at VBH. Starting in the year 2000, a total of 628 children were
enrolled in a prospective cohort study, and data (demographic, clinical, laboratory,
treatment) were recorded in electronic format in the VHB paediatric database using a
modified HICDEP protocol (www.hicdep.org). Patients from the paediatric cohort, now
entering adulthood, are largely followed by the same medical team that cared for them
in their childhood. HIV diagnosis was disclosed around 14 years of age, but by 18, most
adolescents knew their HIV status. The standard of care at the clinic consists of CD4
measurement every 3-6 months and HIV viral load at least once a year, although this
was not always possible because of financial constraints. Antiretroviral treatment has
been in use since 1996 and became widely available in 2000 through the national HIV
program.

Study design
We conducted a cohort study which included youths followed at VBH, born between
1985-1993 and infected with HIV parenterally in their first years of life. Individuals
were followed from age 15 years or first clinic visit (for those whose first visit at our
clinic occurred after 15 years) until age 25 years or 30 Nov 2016 (whichever came
first). The local VBH ethics committee approved the analysis of anonymized data from
these patients.

Definitions of variables
Adolescence was defined as age 15 to 19. Young adulthood included ages 20 to 25.
HIV viral load (VL) was measured by commercially available assays (thresholds
for detection varied over time). Participants with HIV RNA <400 copies/ml were
classified as having undetectable viral load.
Visits were recorded as dates when CD4 count and/or HIV viral load were
measured. If a patient presented to the out-patient clinic with a medical issue or was
hospitalized, but no CD4 or viral load measurements were taken, these visits were not
recorded. However, it is very likely that during the clinic encounter, if the medical issue
prompted it and/or if more than 6 months had passed since the previous assessment, a
CD4 count or viral load measurement were taken, and the visit was recorded.
Engaged in care (EIC): having at least one visit in the previous year. Each month
that a patient was engaged in care was added to their total time of engagement in care.
Not in care (NIC): no clinic visits within the past year, but returned to the clinic
within the study period. Each month that the patient exceeded one year since his
previous visit was added to their total time of non-engagement in care.
Lost to follow-up (LTFU): no clinic visits within the past year and did not return
to the clinic within the study period.

Statistical analysis
A longitudinal continuum-of-care was constructed, following a similar method
(Howarth et al., 2017). Each individual’s follow-up was divided into one-month
periods, and defined according to their current age for that month. Each individuals'
status for each month of follow-up was then categorized as: engaged in care; not in care;
lost-to-follow-up; or dead.
We calculated the percentage of young people in each category according to
current age, across the ages of 15 to 25 years and the results were diagrammed using a
xxx plot. We particularly focused on the percentages in each Engagement In Care
category at the ages of 15, 20 and 25 years. Those EIC were further subdivided by
current CD4 (<200 vs ≥200 cells/µl) and current VL (detectable vs undetectable). The
cumulative person-time spent in each Engagement In Care category according to several
demographic factors (gender, HBV and HCV status, previous AIDS diagnosis, current
age, age at HIV diagnosis, CD4% nadir, latest CD4 count, undetectable viral load, and
ART status) was calculated and compared using Poisson regression with Generalised
Estimating Equations. In addition, for each individual, we calculated the percentage of
follow-up months that they were engaged in care. The characteristics of those that
remained EIC were compared to those that did not. Analyses were performed using
SAS Version 9.4 (SAS Institute Inc, Cary, NC).

Results
A total of 545 people was included in the present study and followed for 4775 personyears; out of these, 313 (57%) were followed for the entire 10 years. At the end of the
study period, 66 (12.1%) were LTFU and 27 (1.3%) died.
Table 1 shows a summary of demographic, virological, immunological,
therapeutic and coinfection data. More than half were male and the median age at

diagnosis was 7.4 years. A third of patients had a documented AIDS-defining disease,
almost a third had a positive hepatitis B antigen serology but very few had evidence of
HCV infection. Most patients benefited from antiretroviral treatment, for a median
duration of 8 years, and with an equal exposure to protease inhibitors (PIs) and nonnucleoside reverse transcription inhibitors (NNRTIs). Out of 260 women included in
the study, 61 (23.4%) became pregnant and delivered 82 children (44 had one child, 13
had two children, four had three children during the study period), none of whom were
infected with HIV.
Over half of patients (55.5%, N=277) maintained perfect engagement in care
(100% of follow-up time) throughout adolescence. However, during the years of young
adulthood, engagement in care dropped significantly to 37% (N=202) (p=0.0001).
At study entry (age 15 or first visit at VBH after this age), 92% of patients were
EIC; 8% were NIC/LFTU (deaths were not recorded). At the beginning of young
adulthood (age 20): 84% were EIC; 15% were NIC/LFTU and 0.1% were dead. At the
end of the study (the first of age 25 or November 30th, 2016): 74% were EIC, 22% were
NIC/LFTU and 4% deceased.
Of those engaged in care, objective parameters of HIV infection improved over
time, as shown in Figure 1. At age 15, 79% of patients had CD4>200 cells/ul,
increasing to 86% at age 20, and 87% at age 25. Similarly, VL was undetectable in 19%
at 15 years of age, which increased to 45% at age 20, and to 61% at age 25. The
percentages on ART at the same ages were 89%, 88% and 86% respectively. Looking at
AIDS diagnoses within the previous 6 months, this metric also improved over time from
10% at age 15, to 5% at 20, and 3% at 25.
The cumulative person-time engaged in care was compared to cumulative
person-time not-engaged in care by different relevant predictors (see Table 2). Last CD4

count and last VL measurement were significantly associated with disengagement from
care, those with severe immunosuppression and detectable viral load having higher odds
of disengagement.

Discussion
Our study shows that youth infected with HIV during early childhood tend to disengage
from care even when they are followed by the same medical team for a lengthy period.
However, for those who remained engaged in care, objective markers of HIV disease
(e.g. CD4 count, viral load, AIDS-defining illnesses) improved from adolescence
through adulthood.
The HIV epidemic in Romania in the 1990s was mainly driven by the parenteral
transmission of HIV in children. It was estimated that 10,000 children acquired HIV
nosocomially between 1986 and 1992 through reuse of needles and lack of testing of
blood and blood-products (Buzducea, Lazar, & Mardare, 2010). Almost 3,000 of these
children died, however many survived and are now in their late 20s (Buzducea et al.,
2010). By the end of 2016, almost 6,500 HIV-infected persons 20-29 years old were
alive, most of them infected during the Romanian HIV paediatric epidemic (The
National Institute of Infectious Diseases 'Prof. Dr. Matei Bals', 2016). Antiretroviral
treatment became available in Romania in 1996 and starting in 2000 combination
antiretroviral therapy was available through the national HIV program. Our study
population had almost lifelong HIV infection, similar to perinatally-infected children;
however, in comparison, they did not benefit from early diagnosis and treatment
because of social and political changes around the time the epidemic became a public
health problem.
Our clinic model of continued medical care of children through their
adolescence and adulthood, while not unique among low and middle-income countries

(Judd & Davies, 2018), allows for a separation of the effect of structural and provider
barriers from individual-level difficulties (physical, psychological, behavioral) in the
context of chronic infection.
Adolescence is a developmental stage characterized by immature thought
processes, impulsivity, increased risk-taking behaviors (such as unprotected sex or
substance abuse), and vulnerability to peer-pressure (Hosek & Zimet, 2010). youth
living with HIV suffer from additional adversity that comes with managing a chronic
disease, social stigma and discrimination, neurocognitive dysfunction (Ene et al., 2014;
Ruel et al., 2012), physical deformity resulting from opportunistic infections or
medication side-effects (S. Lee & Hazra, 2015; Vreeman, McCoy, & Lee, 2017).
Depression and anxiety are more prevalent in perinatally-infected adolescents compared
to HIV-negative peers (Mellins & Malee, 2013) and have been associated with lower
adherence to ART and consequently poorer virological outcomes (Kang, Delzell,
Chhabra, & Oberdorfer, 2015; Murphy et al., 2001; Williams et al., 2006).
A successful transition from adolescent to adult care is at the very least an
improvement in immunological and virological outcomes (Tepper, Zaner, & Ryscavage,
2017; Zanoni & Mayer, 2014). In our study we found that among those engaged in care,
the percent of virologically suppressed and the percent of non-severe
immunosuppressed increased over time from adolescence to young adulthood, and the
same beneficial trend was observed for the percent of new AIDS diagnoses. These
results suggest that early in adolescence adherence to treatment may be poorer
compared to adulthood or they reflect access to better antiretroviral regimens (simpler,
more tolerable, more potent). Or this improvement of HIV markers in young adulthood
can be explained by behavioral changes, assuming adult responsibilities and
“normalization” of life with HIV. Even if the rate of unemployment is high (Luca,

Lazar, Luca, Ene, & Achim, 2016), youth living with HIV became independent and
started their own families. One quarter of the women became pregnant during the
observation period and none of the babies were infected. This reflects good retention in
care and optimal adherence to ART in these women, at the very least when faced with
the responsibility for the health of their unborn children.
The profile of youth living with HIV NIC is suggestive of non-adherence, with
detectable HIV viral load and low nadir CD4. We speculate that treatment fatigue and
late disclosure of HIV diagnosis are important contributors to this profile. Pill burden in
children and increased autonomy in adolescence have been cited as significant
predictors of treatment fatigue and consequently declining adherence over time
(Claborn, Meier, Miller, & Leffingwell, 2015). Although ART coverage was high at
three time points (over 85%), this reflects prescription of ART rather than adherence to
it.
Early disclosure of HIV diagnosis has been associated with safer sexual
behavior, increased responsibility over one’s health, and in some reports -but not allwith improved adherence to treatment (Gyamfi, Okyere, Appiah-Brempong, Adjei, &
Mensah, 2015). A review of diagnosis disclosure to children which included studies
from 1996 to 2011 found that children from low- and middle-income countries were
being disclosed to later (median 9.6 years, range 8.1-15) and the rate of disclosure was
only 20% compared to 43% in high-income countries (Pinzon-Iregui, Beck-Sague, &
Malow, 2013). In our cohort, children were disclosed to around 14 years of age, but by
18, most adolescents knew their diagnosis. We expect that this late disclosure
negatively impacted adolescents’ engagement in care, a hypothesis we could not
formally test because we did not capture this variable in our dataset.

The rate of engagement in care in our study was relatively high but declined
over time. Our approach to measuring engagement in care in a cohort of children
followed over time to adulthood at the same clinic is novel, making comparisons to
other studies difficult. If we consider age at transition 17-18 years (or later, at 22 years),
then we can attempt to compare our results at the 20 years time point (or 25 years for
later transition ages) to studies reporting retention in care at approximately 2 years posttransition from adolescent to adult care. We thus observed similar or higher retention in
care in our model (Hussen et al., 2015; Izzo et al., 2018; Kakkar et al., 2016;
Ryscavage, Macharia, Patel, Palmeiro, & Tepper, 2016), suggesting the importance of
continuity of care or of a smooth transition process.
The rate of LTFU (12.1%) was also lower or similar to other reports (Sainz &
Navarro, 2017; Weijsenfeld et al., 2016). A recent pooled analysis of twelve cohorts
from the Collaborative Initiative for Pediatric HIV Education and Research (CIPHER)
which included adolescents from around the world from 10 years of age and measured
outcomes at 15 years of age, reported an overall cumulative LTFU rate of 11.3%
(Collaborative Initiative for Paediatric HIV Education and Research (CIPHER) Global
Cohort Collaboration et al., 2018).
Our study has several limitations. First, our definition of engagement in care was
laxer than in other studies (L. Lee et al., 2016; Philbin et al., 2016). Although we
allowed for a longer period between clinic appointments in our definition of
engagement in care, these were usually only visits for CD4 count and HIV viral load
assessment and there were likely clinic and medication visits in between that were not
recorded in our database. Therefore, we expect that our results are comparable to studies
that used stricter definitions of engagement in care. Second, the period effect, i.e.
changing trends in treatment may explain the improved virological and immunological

outcomes in youth, irrespective of level of engagement in care. Third, important
predictors for engagement in care were not measured, such as mental health indicators
(depression, anxiety), cognitive factors (degrees of cognitive deficits), and social factors
(orphan, living in foster home, housing, insurance, income, disclosure of HIV status).
In conclusion, in a large cohort of parenterally-infected children followed by the
same medical team, the rate of disengagement from care increased from adolescence to
youth, with a quarter of patients being disengaged after almost 10 years of follow-up.
Although retention in care was higher than that reported in studies of formal transition
programs from paediatric to adult care at 18 or 21 years of age, it is likely that the
steady time trend towards disengagement would be even steeper in our population if
care was discontinued at those young ages. Last, patients who remained engaged in care
had better clinical outcomes, suggesting that successful transitions happen at older ages
and require an adequate preparation time.
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Table 1. Characteristics of study participants (N=545).

Gender

Male

285 (52.3%)

HBs Ag positive

Yes

175 (32.7%)

Unknown

HCV Ab positive

Yes
Unknown

1 (0.2%)

17 (3.2%)
1 (0.2%)

Ever AIDS diagnosis

Yes

186 (34.5%)

Age at HIV diagnosis

Median (IQR)

7.4 (4.5, 11.3)

Age at first visit at VBH

Median (IQR)

11.6 (7.4, 15.3)

Latest VL <400 copies/ml

Yes

Latest CD4 absolute count

Median (IQR)

504 (328, 701)

CD4 nadir absolute count

Median (IQR)

83 (19, 221)

CD4 nadir percentage

Median (IQR)

8 (3, 15)

Years since ART initiated (N=505)

Median

Ever received NNRTI

Yes

415 (77.0%)

Ever received PI

Yes

413 (76.6%)

Ever received INSTI

Yes

24 (4.5%)

336/344 (66.8%)

8.0

Table 2. Predictors of disengagement from care

Total follow-up

Total
personyears
4115

Time spent NIC
(%)

P-value

525 (12.8%)

Gender

Male
Female

2185.49
1929.71

279.39 (12.8)
245.81 (12.7)

0.19

HBs Ag positive

No/Unknown
Yes

2787.14
1328.06

361.74 (13.0)
163.47 (12.3)

0.61

HCV Ab positive

No/Unknown
Yes

3974.76
140.44

491.95 (12.4)
33.26 (23.7)

0.10

Ever AIDS diagnosis

No
Yes

2387.81
1727.38

310.77 (13.0)
214.44 (12.4)

0.82

Age at first visit at VBH (years)

0 <10
1 10-12
2 13-15
3 16-18
4 19+

1746.40
665.39
892.52
495.08
315.81

211.70 (12.1)
77.36 (11.6)
109.68 (12.3)
81.63 (16.5)
44.83 (14.2)

0.12

Age at diagnosis (years)

0 <2
1 2-4
2 5-9
3 10-15
4 16+

361.31
809.99
1665.63
954.04
324.23

50.76 (14.1)
118.60 (14.6)
195.37 (11.7)
121.14 (12.7)

0.14

CD4 % nadir

0 <5
1 5-9
2 10-19
3 20+

1422.62
890.10
1264.71
537.77

39.33 (12.1)
170.67 (12.0)
104.58 (11.8)
163.60 (12.9)
86.36 (16.1)

Last CD4 count (cells/mm3)

0 <200
1 200-349
2 350-499
3 500+

553.66
648.94
818.89
2093.70

83.83 (15.1)
101.00 (15.6)
97.30 (11.9)
243.07 (11.6)

<0.0001

Vl<400 copies/ml

No
Yes

1102.27
3012.93

208.64 (18.9)
316.56 (10.5)

<0.0001

Total time on ART (years)

0 Not on ART
1 0-5
2 5-10
3 10-15
4 15+

102.99
551.56
1507.41
1497.53
455.69

42.12 (40.9)
53.28 (9.7)
200.64 (13.3)
182.41 (12.2)
46.75 (10.3)

0.08

Ever received a PI

No
Yes

624.27
3490.92

96.22 (15.4)
428.98 (12.3)

0.27

Ever received an INSTI

No
Yes

3689.41
425.78

504.29 (13.7)
20.92 (4.9)

0.21

0.64

Figure 1. Engagement in care during adolescence and young adulthood by CD4 and
VL.

