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Abstract

Introduction: HIV infection in children is a major public health problem.
The objective of this study carried out in the paediatric department of the
Centre Hospitalier Roi Baudouin de Guédiawaye, was to evaluate the epide-
miological, clinical, therapeutic and evolutionary aspects of a cohort of chil-
dren with HIV over a 15-year period and to determine the factors associated
with discontinuation of treatment and transition to second-line treatment.
Patients and Methods: This was a descriptive and analytical cross-sectional
study from August 2004 to December 2019 at the Centre Hospitalier Roi
Baudouin de Guédiawaye. Through this study, age at diagnosis, current age,
gender, orphan status, therapeutic aspects, status announcement and evolu-
tion were evaluated. A total of 129 patient records were studied over a 15-year
period (2004-2019). HIV-positive children with profile I represented 93.8%
and there was a male predominance with a sex ratio of 1.43. The current
mean age of the children was 12.2 + 4.5 and the median was 14 years. Father-
less and motherless children represented 24.0% and 20.2%, respectively, while
both fatherless and motherless children represented 11.6%. The mean age at
the start of ARV treatment was 7.6 + 4.3 years and the median was 7.5 years.
The mean age at the start of second-line treatment was 13.7 years with a
standard deviation of 2.6 while the median was 13 years. AZT + 3TC + NVP
was the most commonly used combination (29.5%) followed by TDF + FTC
+ NVP (26.2%). The mean age at treatment discontinuation was 13.3 + 4.3
years while the median was 15 years. More than half of the children (57.0%)
(N = 69) were aware of their status. Factors associated with discontinuation
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were gender (p value = 0.025 and OR = 3.2), orphan status (p value = 0.027
and OR = 3.0) and follow-up time greater than 10 years (p value = 0.013 and
OR = 5.6). The mortality rate was 3.9%. Factors associated with transition to
second-line treatment were year of inclusion (p value = 0.001 and OR = 15.6),
age group (p value = 0.001 and OR = 19.2), orphan status (p value = 0.040
and OR = 2.6), treatment regimen (p value = 0.019 and OR = 5.7), duration of
ARV treatment (p value < 0.001 and OR = 38.0) and announcement (p value
=0.002 and OR = 4.7). Conclusion The cohort of HIV-infected children fol-
lowed up in Guédiawaye remains dominated by adolescents. Orphan status,
announcement of status and duration of follow-up are associated with transi-
tion to second-line treatment and treatment discontinuation.

Keywords
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1. Introduction

HIV infection in children is a major public health problem. The United Nations
Aids Programme (UNAIDS) estimates that 37.7 million (30.2 million - 45.1 mil-
lion) people were living with HIV in 2020 worldwide [1]. In 2020, the number of
people living with HIV in Senegal was 39,000 (35,000 - 44,000), including 3,900
(3300 - 4600) children aged 0 - 14 years [2]. Like the international community,
Senegal is committed to reaching the UNAIDS target of the “Three 90s”, ie.
“90-90-90” in 2014. The TATARSEN strategy (Test all, Treat all and Retain in
Senegal) is based on the early treatment of HIV, which has not only a very posi-
tive impact at the individual level by considerably improving the duration and
patient quality of life but also at the collective level by significantly reducing the
transmission of the virus within the community and allowing the suppression of
the virus replication in the maximum number of patients. Thus, encouraging
results have been recorded, particularly a steady decline in new infections and a
significant increase in the number of people on ARV treatment (ARVT), which
represented 51.6% of all people living with HIV (PLHIV) in 2016, i.e. an increase
of 4.4% in 4 years [3]. To maintain this momentum, it is important to properly
identify the characteristics of the populations at the operational level. The objec-
tive of this study carried out in the paediatric department of the Centre Hospi-
talier Roi Baudouin de Guédiawaye, is to evaluate the epidemiological, clinical,
therapeutic and evolutionary aspects of a cohort of children with HIV over a
15-year period and to determine the factors associated with treatment discon-

tinuation and transition to second-line treatment.

2. Materials and Methods

This was a descriptive and analytical cross-sectional study over a period from
August 2004 to December 2019 at the Centre Hospitalier Roi Baudouin de
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Guédiawaye. This facility is one of the first sites to decentralize HIV manage-

ment at the national level, thus explaining why it has a very large cohort of pa-

tients, both adults and children. The paediatric department, which is one of the

seven medical departments in the structure, ensures, along with the pharmacy,

laboratory and social services, the follow-up of HIV-infected children. The

management of HIV-infected children was integrated into the other activities of

the department. All children infected and followed up in the department were

included in the study. Children with incomplete records were excluded from the

study. The following variables were studied:

e Age at diagnosis has broken down as follows: before 1 year, between 1 and 5
years, between 5 and 10 years, after 10 years;

e Current age has broken down as follows: before 1 year, between 1 and 5
years, between 5 and 10 years, after 10 years;

e Sex;

e Orphan status:

- Living parents;

- Fatherless;

- Motherless;

- Both parents deceased;

- Profile: HIV 1 or HIV 2;

- Therapeutic aspects: Treatment regimen; treatment protocol; treatment du-
ration. The treatment duration was assessed before 2017 and after 2017. This
benchmark corresponded to the application of the “Test and Treat” guideline in
Senegal.

e Status announcement;
e Progress: Lost to follow-up, followed up, transferred, deceased.

Data collection was based on the use of patients’ medical records. Data entry
was carried out with Epi Info version 7 software. The analysis was carried out
with SPSS software version 22 and consisted of two parts, namely descriptive
analysis and analytical analysis.

In the descriptive analysis, the qualitative variables were described in terms of
numbers and percentages and the quantitative variables in terms of mean with
standard deviation, extremes and median.

The bivariate analysis was to make a comparison between the therapy discon-
tinuation and the other variables on the one hand and the transition to L2 and
the other variables on the other hand. The Chi-square test was used for percent-
age comparison. The difference was statistically significant when the p-value was
strictly less than 0.05. The ORs and their 95% confidence intervals showed the
strength of the relationship.

3. Results

A total of 129 patient records were studied over a 15-year period (2004-2019).
HIV-positive children with profile I represented 93.8% (N = 121) and profile II,
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6.2% (N = 8). There was a male predominance with 58.9% (N = 76). The sex ra-
tio was 1.43. The mean age of the children at diagnosis was 5.0 * 3.5 years with
extremes of 0 and 16 years. The median was 4 years. The age group 1-4 years was
more representative (Figure 1).

The current mean age of the children was 12.2 * 4.5 with extremes of 1 and 20
years. The median was 14 years. The age range of 11 - 15 years was more repre-
sentative (Figure 2).

Fatherless and motherless children accounted for 24.0% and 20.2% respectively,
while both fatherless and motherless children accounted for 11.6% (Table 1).

Under year Between 1-4 years Between 5-9 years 10 years and over

Age group at diagnosis

Figure 1. Distribution of patients by age group at diagnosis.
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Current age group

Figure 2. Distribution of patients by current age.
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The mean age at the start of ARV treatment was 7.6 + 4.3 years with extremes
of 0 and 17.6 years. The median was 7.5 years. Prior to 2017, the mean time from
initial examination to ARV treatment initiation was 3.3 £ 3.6 years with ex-
tremes of 0 and 13 years. The median was 2 years. After 2017, the mean time
from initial examination to ARV treatment initiation was 1 + 2 months with ex-
tremes of 0 and 6 months. The median was 0.3 months.

The mean time from diagnosis to the last contact was 7.6 years with a stan-
dard deviation of 4.4 and extremes of 0.04 and 15.3 years. The median was 8.2
years. The majority of children, 78.3%, (N = 94) were on first-line while 21.8%
(N = 28) of children were on second-line. The mean age of starting second-line
treatment was 13.7 years with a standard deviation of 2.6 and extremes of 8.8
and 19.5 years. The median was 13 years. The mean time from inclusion to L2
initiation was 8.2 years with a standard deviation of 3.8 and extremes of 2.1 and
15.1 years. The median was 8.7 years. The mean time from ARV treatment ini-
tiation to L2 initiation was 6.2 years with a standard deviation of 3.8 and ex-
tremes of 0 and 15.1 years. The median was 5.9 years.

AZT + 3TC + NVP was the most commonly used combination (29.5%) fol-
lowed by TDF + FTC + NVP (26.2%) (Table 2).

The mean age at treatment discontinuation was 13.3 * 4.3 years with extremes

of 7 and 18.7 years. The median was 15 years.

Table 1. Distribution of children by orphan status.

Vital status of parents Numbers Percentage
Living parents 57 44.2
Fatherless 31 24.0
Motherless 26 20.2
Both fatherless and motherless 15 11.6
Total 129 100.0

Table 2. Distribution of children by current regimen.

Current regimen Numbers Percentage
AZT +3TC+ NVP 36 29.5
TDF + FTC + EFV 32 26.2

TDF + 3TC + LPV/r 12 18.0
TDF + 3TC + EFV 12 9.8
AZT + 3TC + LPV/r 8 6.6
AZT/3TC/EFV 7 5.7
ABC + 3TC + LPV/r 4 33
TDF + FTC + LPV/r 1 0.8

Total 122 100.0

DOI: 10.4236/0jped.2021.114068 742 Open Journal of Pediatrics


https://doi.org/10.4236/ojped.2021.114068

J. B. N. Diouf et al.

The mean time from initiation to cessation of ARV treatment was 5.4 + 2.3
years with extremes of 0.8 and 9.1 years. The median was 5.9 years.

More than half of the children, i.e. 57.0%, (N = 69) had been informed of their
status. The mean age at the announcement time was 13.9 + 1.8 years with ex-
tremes of 11.0 and 19 years. The median was 13.7 years.

More than half of the children (68.4%) were under 15 years old at the an-
nouncement time.

The mortality rate was 3.9%. Lost to follow-up and transfer rates were 3.9%
and 1.6%, respectively.

Factors associated with therapeutic discontinuation were gender (OR = 3.2,
95% CI (1.2 - 9.2), p = 0.025), parental vital status (OR = 3.0, 95% CI (1.1 - 7.9),
p = 0.027) and follow-up duration (OR = 5.6, 95% CI (1.3 - 25.4), p = 0.013).

Factors associated with transition to second-line were: year of inclusion ( OR
= 15.6, 95% CI (2.5 - 147), p = 0.001), age group (OR = 19.2, 95% CI (2.5 - 147),
p = 0.001), orphan status (OR = 2.6, 95% CI (1.1 - 6.7), p = 0.040), regimen (OR
=5.7,95% CI (1.3 - 45.1), p value = 0.019), ARV treatment duration (OR = 38.0,
95% CI (4.5-100), p < 0.001), and announcement (OR = 4.7, 95% CI (1.6 - 13.4),
p = 0.002) (Table 3).

4. Comment

The aim of this study was to determine the epidemiological, clinical, therapeutic
and evolutionary aspects of a cohort of children with HIV over a 15-year period
and to determine the factors associated with treatment discontinuation and
transition to second-line treatment. Thus, 129 children were enrolled. The mean
age of the children at diagnosis was 5.0 + 3.5 years and the median was 4 years.
The mean age is variable in the different series in the literature. Our results cor-
roborate those of Dirajlal-Fargo and al with a mean age of 2.8 years [4]. How-
ever, Bhattacharya SD and al found a higher average age of 6 years [5]. The av-
erage age at diagnosis was higher in the older studies, which may be explained by
the fact that diagnosis is nowadays made earlier. Similarly, the current mean age
of children was 12.2 * 4.5 years with extremes of 1 and 20 years. Our results dif-
fered from those of d’Almeida and al who found a mean age of 7.4 years [6]. In
our series, children aged 11 - 15 years and 16 - 20 years represented 40.3% and
26.4%, respectively, ie a total of 66.7%. This indicates the predominance of
adolescents in the cohort. It is, therefore, necessary to set up a transition pro-
gramme towards adult cohorts and to raise awareness of prevention measures,
particularly abstinence and safe sex, in the follow-up of these children. Among
young people, the risk of acquiring HIV infection is closely linked to the age of
first sexual intercourse. Abstinence and delaying sexual debut are among the
main goals of HIV prevention efforts among young people [7]. All HIV services
for young people must involve young people living with HIV in their planning
and delivery of services. Otherwise, the risk of second-line treatment or treat-

ment fajlure remains. In our series, children aged 10 years and older were 19.2
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Table 3. Factors associated with drug discontinuation and transition to second-line therapy.

Yes No OR
Associated factors Total p Value
N % N % (95%CI)
Therapeutic discontinuation
Sex 0.025
Female 5 9.4 48 90.6 53 Ref
Male 19 25.0 57 75.0 76 3.2([1.2-9.2]
Living parent 0.027
No 14 25.0 42 75.0 56 3.0[1.1-7.9]
Yes 7 10.1 62 89.9 69 Ref
Follow-up duration 0.013
Under 10 years 19 22.4 66 77.6 85 5.6 [1.3 - 25.4]
10 years and over 2 4.9 39 95.1 41 Ref
Transition to second-line
Age group
10 years or less 1 2.3 42 97.7 43 0.001 Ref
Over 10 years 27 314 59 68.6 86 19.2 [2.5 - 147]
Living parents
Yes 7 12.5 49 87.5 56 0.040 Ref
No 19 27.1 51 72.9 70 2.6 [1.1-6.7]
Regimen
ABC+3TC + LPV/r 4 100.0 0 0.0 4 0.038 Ind
TDEF + 3TC + LPV/r 18 82.8 4 18.2 22 0.019 5.7 [1.3 -45.1]
TDF + FTC + LPV/r 1 100.0 0 0.00 1 0.235 Ind
AZT +3TC+ LPV/r 3 37.5 5 62.5 8 Ref
AZT + 3TC + EFV 0 0.0 7 100.0 7
AZT +3TC+ NVP 0 0.0 36 100.0 36
TDF + 3TC + EFV 0 0.0 12 100.0 12
TDF + FTC + EFV 0 0.0 32 100.0 32
ARV treatment duration 0.000
Under 10 years 20 174 95 82.6 115 Ref
10 years and over 8 88.9 1 11.1 9 38.0 [4.5 - 100]
Announcement
Yes 23 333 46 66.7 69 0.002 4.7 [1.6 - 13.4]
No 5 9.6 47 90.4 52 Ref
DOI: 10.4236/0jped.2021.114068 744 Open Journal of Pediatrics
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times more likely to be on second-line treatment. The majority of children in
this study were either fatherless (24.0%), motherless (20.2%) or both parents de-
ceased (11.6%). Similar results were found in the study by M. Sylla et al [8].
Orphaned children were 3 times more likely to discontinue treatment and 2.6
times more likely to progress to second-line. One of the catastrophic effects of
the AIDS pandemic is the multitude of children orphaned by the disease. In our
series, the mean age at the start of ARV treatment was 7.6 + 4.3 years with ex-
tremes of 0 and 17.6 years. The median was 7.5 years. Similar results were found
in a study conducted in Lomé by Atakouma et a/ with a mean age of treatment
initiation of 5 years 4 months [9]. After 2017, the mean time between the initial
examination and the start of ARV treatment was 0.1 * 0.2 years with extremes of
0 and 0.6 years. The median was 0.03 years. Prior to 2017, the mean time from
injtial examination to ARV treatment initiation was 3.3 £ 3.6 years with ex-
tremes of 0 and 13 years. Thus, it can be seen that before 2017, the time between
diagnosis and the start of treatment was long. Indeed, since the advent of the
epidemic, the WHO has recommended CD4 testing before starting ARV treat-
ment, which would be behind this gap between diagnosis and the start of treat-
ment. However, at its major meeting held on 8 June 2016 at the United Nations,
the WHO adopted the “Test and Treat” policy [10] which consists of treating all
those diagnosed as HIV positive, regardless of their CD4 count, thus reducing
the delay and limiting the transmission of the disease. It is the implementation
of this policy that explains the short delay between diagnosis and the start of
treatment after 2017.

Prior to 2017, children were 15.6 times more likely to be in the second-line.

The mean time from diagnosis to the last contact was 7.6 years with a stan-
dard deviation of 4.4 and extremes of 0.04 and 15.3 years. Children were 5.6
times more likely to stop treatment for less than 10 years of follow-up.

In our study, the majority of children, 78.3% (N = 94) were on first-line while
21.8% (N = 28) of children were on second-line. The average time between the
start of treatment and the transition to second-line was 6.2 years. Similarly, the
mean age at the start of second-line treatment was 13.7 years. Our results are
different from those of the study carried out at Laquintinie Hospital in Douala
by Calixte Ida Penda and al who found a mean time to treatment failure of 2.2
years with 73.4% of the children going on to second-line treatment [11]. Treat-
ment failures are often linked to poor compliance with treatment, hence the
need to set up a real therapeutic education programme for patients. More than
half of the children, 57.0% (N = 69), had been informed of their status. The av-
erage age at the time of announcement was 13.9 + 1.8 years. More than half of
the children (68.4%) were under 15 years of age at the time of announcement.
The age range found at the time of announcement is similar to that found in
countries such as Cameroon (12 - 13 years), Lesotho (10 years), Malawi (11 - 13
years), Uganda (12 years) and Rwanda (11 - 14 years) [12] [13] [14] [15]. Indeed,
WHO guidelines recommend that school-age children should be informed of

their HIV status; younger children should be informed gradually, taking into
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account their cognitive abilities and emotional maturity, thus preparing them for
full disclosure when they are older [16].

In our series, there were 24 cases of therapeutic discontinuation, Ze. 18.6%.
The average age at the time of discontinuation was 13.3 * 4.3 years with ex-
tremes of 7 and 18.7 years. The average time between the start of ARV treatment
and the cessation of treatment was 5.4 + 2.3 years with extremes of 0.8 and 9.1
years. Discontinuation was associated with male gender, orphan status and du-
ration of follow-up. Factors associated with transition to second-line were age
group, parental vital status, regimen, duration of ARV treatment and an-
nouncement. Orphaned children were 3 times more likely to discontinue treat-
ment and 2.6 times more likely to switch to second-line treatment. Indeed, the
presence of parents is very important to administer the drugs or supervise their
intake and to watch out for the occurrence of side effects that may lead to treat-
ment discontinuation or non-compliance. Thus, their unfulfilled absence could
be a source of poor compliance or therapeutic discontinuation. After 2017, chil-
dren were 2.8 times more likely to discontinue treatment compared to the risk of
moving to a second-line treatment, which was 15.6 times higher before 2017.
When the follow-up duration was less than 10 years, children were 5.6 times
more likely to stop their treatment and the risk of failure of the first-line treat-
ment regimen was multiplied by 19.2 when the duration of ARVs was 10 years
and more. All of this shows the need for support throughout their treatment.
The transition to second-line treatment was higher for those over 10 years old.
Indeed, this period, which corresponds to adolescence, is quite complex for
children, who become increasingly reluctant to receive treatment, often leading
to failure of the first-line treatment? It is therefore necessary to reinforce thera-
peutic education sessions for better adherence of adolescents but also to carry
out studies aimed at elucidating the biological causes of the high rates of vi-
rological failure in young subjects. The risk of going on to second-line treatment
was multiplied by 4.7 in children who were informed of their status.

This may be related to a refusal to accept the disease. The study by Cissé and
al found a 64% failure rate that was associated with male gender, treatment dis-
continuation and follow-up by a general practitioner rather than a specialist
[17].

This study was conducted at a single management site, which may be a limita-
tion. Extending the study to other management sites with a qualitative analysis
could provide a more comprehensive view to identifying factors associated with

treatment failure.

5. Conclusion

The cohort of HIV-infected children followed up in Guédiawaye remains domi-
nated by adolescents. Orphan status, status announcement and follow-up dura-
tion are associated with transition to second-line treatment and treatment dis-

continuation. It is therefore necessary to set up a transition programme for ado-
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lescents towards an adult cohort in order to improve management and retention

in care.
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