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Abstract
Background—Limited access to HIV testing of children impedes early diagnosis and access to
antiretroviral therapy. Our objective was to evaluate the feasibility and acceptability of routine
pediatric HIV testing in an urban, fee-for-service, outpatient clinic in Durban, South Africa.

Methods—We assessed the number of patients (0–15 years) who underwent HIV testing upon
physician referral during a baseline period. We then established a routine, voluntary HIV testing
study for pediatric patients, regardless of symptoms. Parents/caretakers were offered free rapid
fingerstick HIV testing of their child. For patients <18 months, the biological mother was offered
HIV testing and HIV DNA polymerase chain reaction was used to confirm the infant’s status. The
primary outcome was the HIV testing yield, defined as the average number of positive tests per
month during the routine compared with the baseline period.

Results—Over a 5-month baseline testing period, 931 pediatric patients registered for outpatient
care. Of the 124 (13%) patients who underwent testing on physician referral, 21 (17%, 95%
confidence interval: 11–25%) were HIV infected. During a 13-month routine testing period, 2790
patients registered for care and 2106 (75%) were approached for participation. Of these, 1234
were eligible and 771 (62%) enrolled. Among those eligible, 637 (52%, 95% confidence interval:
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49–54%) accepted testing of their child or themselves (biological mothers of infants <18 months).
There was an increase in the average number of HIV tests during the routine compared with the
baseline HIV testing periods (49 versus 25 tests/month, P = 0.001) but no difference in the HIV
testing yield during the testing periods (3 versus 4 positive HIV tests/month, P = 0.06). However,
during the routine testing period, HIV prevalence remains extraordinarily high with 39 (6%, 95%
confidence interval: 4–8%) newly diagnosed HIV-infected children (median 7 years, 56% female).

Conclusions—Targeted and symptom-based testing referral identifies an equivalent number of
HIV-infected children as routine HIV testing. Routine HIV testing identifies a high burden of HIV
and is a feasible and moderately acceptable strategy in an outpatient clinic in a high prevalence
area.
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Of the approximately 2 million children in need of antiretroviral therapy (ART) globally,
only 500,000 (23%) are on treatment.1 The large gap in treatment is concerning, given the
rapid clinical progression of perinatally infected children not on ART and the large
improvement in health and survival of those on treatment.2–4

A major barrier to increase access to HIV treatment in children is the limited testing
opportunities after the postnatal period.5 In 2007, the World Health Organization
recommended routine HIV testing, also known as provider-initiated testing, for children in
inpatient and outpatient settings in epidemic areas.6 Although these guidelines endorse
offering HIV testing irrespective of signs or symptoms, they offer little implementation
guidance.6

Previous studies have examined the feasibility and acceptability of routine pediatric HIV
testing in inpatient wards7–11 and newborn immunization clinics.12,13 Our objective was to
assess the feasibility and acceptability of routine pediatric HIV testing in an urban outpatient
clinic in an epidemic setting in Durban, South Africa.

MATERIALS AND METHODS
Study Setting

McCord Hospital is located in Durban, KwaZulu Natal, the province with the highest HIV
prevalence in South Africa.14 McCord Hospital is an urban, state-aided facility where
patients pay a subsidized fee for services. McCord has a general medical outpatient clinic
and serves a predominantly Zulu-speaking population. The outpatient consultation fee is
ZAR 280–300 (US $33–36). Patients <12 years receive care from dedicated physician staff,
whereas those ≥12 years receive adult care.

McCord Hospital has a well-established HIV clinic that has served >10,000 adult and
pediatric patients over the last 10 years.15,16 Patients pay an inclusive fee (ZAR 50–150 =
US $6–18 per/visit) for HIV services.16–18 We received study approval from the McCord
Hospital Ethics Committee (Durban, South Africa) and Boston Children’s Hospital
(Protocol 10-06-0302).

HIV Testing Procedures
As per the South African National Guidelines, the testing procedure included pretest and
posttest counseling, consent and 2 concurrent free rapid blood HIV 1/2 tests for children ≥18
months, the biological mothers of those <18 months and for infants <18 months presenting
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without their biological mothers.19 Because consent is needed for pediatric HIV testing, opt-
out testing is not possible. Those infants <18 months whose test was positive or whose
biological mother had positive testing were deemed HIV exposed and referred for HIV DNA
polymerase chain reaction (PCR). The DNA PCR was processed at the National Health
Laboratory free of charge or for expedited results for a fee (ZAR 390 = US $47). Mothers of
infants undergoing DNA PCR were asked to return in 2–4 weeks to collect results. Newly
diagnosed HIV-infected patients were referred for a free CD4 cell count and to the HIV
clinic.

HIV Testing During the Baseline Period
The outpatient clinic has had an adult routine HIV testing program since 2008.20 Per
hospital guidelines, patients ≥12 years who are HIV status unknown/negative are offered
routine HIV testing by a counselor; patients can also self-refer for testing.20 Per South
African law, patients ≥12 years can consent for HIV testing without guardian approval.17

Before our study, patients <12 years were referred for testing if the physician suspected HIV
or on caretaker request. Patients <5 years were also referred for testing using the World
Health Organization–integrated management of childhood illness guidelines.21,22

From May to September 2010, we prospectively collected outpatient registrations and HIV
testing data for patients 0–15 years. We collected the number of registrations when an HIV
counselor was available (Monday–Friday, 7:00 AM–4:00 PM), number of tests, and the reason
for testing referral. We recorded the number of positive HIV tests and the number/results of
those obtaining a CD4 count.

HIV Testing During the Routine Testing Period
From October 2010 to November 2011, we offered routine, voluntary HIV testing to patients
0–15 years presenting to the outpatient clinic within a study context as this was not the
current standard of care. Study activities were performed by a dedicated HIV counselor and
included consent/assent, HIV testing and caretaker questionnaire. Eligibility criteria
included written biological parent or primary caretaker consent for all participants, consent
from those 7 to 11 years, and consent from those ≥12 years. Patients who were known HIV
infected or presented without their biological parent/primary caretaker were ineligible.
Patients who were critically ill were ineligible and were tested outside the study if clinically
indicated.

All patients and their caretakers were referred to the pediatric HIV counselor after triage and
offered study participation. We recorded the reason that caretakers were not eligible or
declined participation. After the pediatric HIV counselor obtained consent, he performed the
HIV test and administered the caretaker questionnaire. The pediatric HIV counselor
contacted newly diagnosed HIV-infected patients who had not had an initial HIV clinic visit
1 month after diagnosis and then every 2 weeks for a minimum of 6 months thereafter.

Data collected during the routine testing period included the number of outpatient
registrations (Monday–Friday, 7:00 AM–4:15 PM), tests performed, positive HIV tests, and the
number and CD4 count results. For those newly diagnosed HIV infected, we recorded the
number who had an initial HIV clinic visit and initiated ART over a minimum 6-month
follow-up period.

Caretaker Questionnaire
Caretakers were offered a verbal questionnaire, irrespective of consenting for HIV testing.
The questionnaire was administered before receiving HIV test results and included
demographics and caretaker HIV testing history and status.13,23–25 Caretakers were asked:

Ramirez-Avila et al. Page 3

Pediatr Infect Dis J. Author manuscript; available in PMC 2014 December 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



“How comfortable did you feel about your child being offered an HIV test at this clinic
today” and also about the potential advantages/disadvantages of routine HIV testing of
children in the outpatient setting.

Statistical Analysis
The primary outcome of the study was the HIV testing yield, defined as the average number
of positive tests per month during the routine compared with the baseline period. We
compared the average number of HIV tests per month during the 2 periods. We also
measured the HIV prevalence among those tested in each study period. Caretaker
acceptability was measured as the proportion of eligible patients who underwent testing.
Acceptability was also assessed from the response to the question: “how comfortable did
you feel about your child being offered an HIV test at this clinic today.”

We compared categorical data from the 2 testing periods using the χ2 test and the Student’s t
test for continuous variables. Median CD4 counts were compared using the Wilcoxon rank
sum test. All analyses were performed using R software (R version 2.11.1).26

RESULTS
Baseline HIV Testing Period

During the 5-month baseline HIV testing period, 931 pediatric patients 0–15 years registered
in the outpatient clinic. One hundred twenty-four (13%) underwent HIV testing and 21
(17%, 95% confidence interval [CI]: 11–25%) were HIV infected. On average, there were
25 pediatric HIV tests per month and 4 new pediatric HIV diagnoses per month (Table 1).
The common reasons for HIV testing referral were HIV exposure (n = 12), pneumonia (n =
12) and weight loss/malnutrition (n = 6).

Newly Diagnosed HIV-Infected
Among the 21 who were HIV infected, 14/21 (67%) were female and their median age was
9 years (interquartile range 3–11 years; Table 1). Of these, 17 (81%) had a CD4 count and
median CD4 was 17%, 209 cells/mm3 (interquartile range 67–757 cells/mm3).

Routine HIV Testing Period
During the 13-month routine testing period, 2790 pediatric patients 0–15 years registered in
the outpatient clinic. We offered participation to 2106 (75%) patients, and of these, 1234
(59%) were eligible (Fig. 1) and 219/872 (25%) of the ineligible patients presented with a
caretaker that could not consent (Fig. 1). Seven hundred sevenety-one (62%) eligible
children and caretakers participated; the median age of all participating children was 3 years
and 47% were female. Of the 463 (38%) who declined study participation, 213 “were there
for another reason,” 65 “needed more time to think,” 31 had “already been HIV tested” and
31 “needed their partner’s permission” (Fig. 1). In all, 637/1234 (52%, 95% CI: 49–54%)
accepted routine HIV testing for their child or for themselves if they were the biological
mother of an infant <18 months (Fig. 1).

On average, there were 49 pediatric HIV tests per month and 3 new pediatric HIV diagnoses
per month (Table 1). Most participants had 2 concurrent rapid blood HIV tests, except 26
who had a DNA PCR. Compared with baseline, there was a significant increase in the
number of HIV tests during the routine testing period (49 versus 25 tests/month, P = 0.001).

During the routine testing period, there were 39 new HIV diagnoses with an HIV prevalence
among those tested of 39/637 (6%, 95% CI: 4–8%). There was no difference in the HIV
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testing yield during the routine compared with baseline periods (3 versus 4 positive HIV
tests/month, P = 0.06; Table 1).

Newly Diagnosed HIV-Infected
Among the newly diagnosed HIV-infected participants, 22/39 (56%) were female and the
median age was 7 years (interquartile range 4–11 years; Table 1). Their median age was
lower than the baseline period (7 versus 9 years, P = 0.8). A total of 32/39 (82%) had a CD4
count, and the median results were 13%, 288 cells/mm3 (interquartile range 181–523 cells/
mm3; Table 1).

After a minimum of 6 months of follow-up, 31/39 (79%) subjects were in HIV care and
nearly all ART-eligible subjects were receiving treatment (26/30, 87%). Among the
remaining children, 3/39 (8%) died, 4/39 (10%) were lost to follow-up and 1/39 (3%)
reportedly retested HIV negative at another clinic (Table 1).

Among the newly diagnosed HIV-infected children, 26/39 (67%) caretakers completed a
questionnaire. Based on the responses, 7 (27%) of the HIV-infected children had a history of
pneumonia and 4 (15%) tuberculosis. Only 7 (27%) of the newly diagnosed HIV-infected
children had a prior HIV test and 19/26 (73%) presented with their biological mother. Of
these mothers, 4/19 (21%) reported their own HIV status as negative; the median age of
these 4 children was 7 years (interquartile range 5–12 years).

Caretaker Acceptability
Among the 608 (79%) caretakers who completed the questionnaire, 586/608 (96%) reported
a prior HIV test and 188/586 (32%) reported being HIV infected (Table 2). The cohort
characteristics were the same irrespective of testing uptake, except that caretakers who
accepted testing were more likely to receive a government welfare grant than those who
declined (40% versus 17%, P < 0.01, data not shown). Among the biological mothers,
516/608 (85%) completed the questionnaire, 164/516 (32%) reported being HIV infected
and of these, only 105/164 (64%) of their children had a prior HIV test (data not shown).

Caretaker’s perspectives on pediatric routine HIV testing were favorable when assessed
before HIV testing: 407 (67%) were very comfortable, 85 (14%) were comfortable and 84
(14%) were neutral with routine pediatric HIV testing (Table 2). Potential disadvantages
included the following: 129 (21%) expressed that their partner might leave them based on
the child’s status and 89 (15%) commented that other people may find out the child’s status
(Table 2). There was no difference in these responses by testing uptake (data not shown).

Family-centered HIV Testing
Although we did not offer HIV testing to accompanying family members, an additional 146
(19%) family members requested a test. Among the 96 (66%) mothers, 44 (30%) fathers and
6 (4%) siblings who underwent testing, there were a total of 9 (11%) new diagnoses with 7
new diagnoses in mothers and 2 in fathers.

DISCUSSION
Routine HIV testing in the outpatient clinic resulted in nearly 2 times the average number of
pediatric tests per month compared with testing by physician and self-referral (49 versus 25
tests/month, P = 0.001). We did not detect a difference in the mean number of new pediatric
HIV diagnoses per month between the routine and the baseline testing periods in this public-
private, fee-for-service clinic. However, the HIV prevalence among children presenting for
acute medical services during the routine testing period was extraordinarily high at 6% (95%
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CI: 4–8%). During routine testing, 52% (95% CI: 49–54%) of eligible caretakers accepted
HIV testing of their child.

Previous studies have documented successful implementation of routine pediatric HIV
testing programs in inpatient wards,7–11 immunization clinics12,13 and home-based testing
for preschool children.27 Routine pediatric HIV testing has also been shown to be feasible in
primary healthcare clinics among South African infants28 and Zimbabwean adolescents 10–
18 years.29 We demonstrate successful implementation and a large increase in the number of
HIV tests per month with a routine pediatric testing program in an outpatient clinic where
children receive acute medical services.

The feasibility of this routine pediatric HIV testing program was influenced by having a
dedicated HIV counselor, staff support and testing supplies. Our routine HIV testing office
was located within the pediatric outpatient clinic and adjacent to the triage area, which likely
facilitated testing. Our newly diagnosed HIV-infected participants had follow-up and access
to a pediatric HIV clinic.

Previous studies have reported an HIV prevalence of 7.5% among children 2–60 months in
primary healthcare clinics in Kwa-Zulu Natal.30 Our study also found a high HIV
prevalence of 6% among children 0–15 years presenting to an outpatient clinic for acute
medical services in the same province. Unlike previous routine HIV testing studies in the
pediatric inpatient9,10 and adult outpatient clinic setting,20 we were unable to show an
increase in the number of new HIV diagnoses per month. The similar number of new HIV
diagnoses between the 2 testing periods is likely due to a number of factors. Our study
population is not representative of the population of children who receive care in the
government sector where care is free. Because we offered participation to a high proportion
of children and some sought care more than once during the study period, the pool of
eligible participants and thus, HIV-infected children likely decreased over time. In addition,
children were only offered testing during “office hours” (8 hours/d, on week days).
Critically ill patients, who are more likely to have a high HIV prevalence,8,31 had an
opportunity to test out of the study.

The acceptability of all eligible caretakers was moderate (52%, 95% CI: 49–54%). In our
analysis, we conservatively assumed that all the 463 caretakers who declined study
participation would have refused HIV testing of their child. Among surveyed caretakers, the
acceptability of routine pediatric HIV testing was high. Caretakers reported a high level of
comfort with routine pediatric HIV testing and acknowledged potential advantages of this
testing strategy. A number of previous studies have also reported the acceptability of routine
pediatric HIV testing in different settings.7–13,27,29 Some of the caretakers we surveyed
endorsed that routine pediatric HIV testing have some disadvantages including other people
finding out their child’s status. Caretakers might be encouraged to accept HIV testing of
their child if the confidentiality of the testing process is highlighted during pretest
counseling and testing is conducted in a private space.

Some caretakers reported that routine pediatric HIV testing was also disadvantageous
because they feared that their partner may leave them depending on their child’s status. This
highlights the importance of exploring family-centered testing opportunities.32 Although the
utility of partner-based testing has been explored in the prevention of mother to child
transmission (PMTCT) programs,33 there are limited studies on the efficacy of family-
centered HIV testing in the outpatient setting.34 In our study, an additional 146 (19%) of
participating caretakers requested an HIV test of which 44 (30%) were fathers who are
typically a difficult-to-access population in testing programs.35,36 These findings underscore
the role of routine pediatric testing as a venue for family-centered testing.
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As awareness of pediatric HIV increases and ART during pregnancy is more available, the
context for routine pediatric HIV testing is changing. Although PMTCT programs and the
World Health Organization–integrated management of childhood illness program are used to
identify HIV-infected children in South Africa,5,21,22,37 there are limitations to these
programs including loss to follow-up38–40 and the mother correctly knowing her HIV
status.21,22 In our study, the median age of newly diagnosed HIV-infected children was 7
years in the routine and 9 years in the baseline testing periods. As PMTCT programs have
improved over time, it is possible that routine testing would identify older children who
were vertically infected and have not been diagnosed. In addition, 36% of HIV-infected
mothers who completed the caretaker questionnaire had not had a prior HIV test for their
child. Furthermore, 21% of biological mothers of newly diagnosed HIV-infected children
reported an HIV-negative status, which could reflect that the mothers seroconverted after
their last HIV test, did not know their status or did not want to disclose. Taken together, the
large number of HIV-infected mothers who had not had their child HIV tested and the
misreporting of maternal HIV status highlight the shortcomings of existing testing programs
and the role of routine pediatric HIV testing programs in identifying children who are
missed by these efforts.

This study has several additional limitations. Our study population is not representative of
the large volume government primary healthcare clinics. Therefore, we cannot make any
definitive conclusions about the efficacy of routine pediatric HIV testing in other outpatient
clinics in epidemic settings. Although opt-out HIV testing may have changed our testing
acceptability, this testing scheme was not possible because consent is needed for pediatric
HIV testing as per National Testing Guidelines.19 The largest limitation of our study is that
we have minimal information on the 463 caretakers who declined study participation.
Understanding the viewpoint of this group would allow a more comprehensive assessment
of the range of opinions of routine testing for children.

Routine pediatric HIV testing in an outpatient clinic increased testing, identified a large
burden of HIV infection and was feasible and moderately acceptable. Although we were
unable to show an increase in the HIV testing yield between the routine and the baseline
testing periods, future studies are needed in a more representative pediatric population to
determine whether routine testing is more beneficial and cost-effective than targeted,
symptom-based testing referral.
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FIGURE 1.
Routine pediatric HIV testing study participation flow chart.
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TABLE 1

Number of Registrations, HIV Tests, Positive HIV Tests and Characteristics of Newly Diagnosed HIV-
infected Children in the Baseline Compared With the Routine Pediatric HIV Testing Period

Baseline
Testing

(May–Sept 2010)

Routine
Testing

(Oct 2010–Nov 2011)* P

Total number of registrations 931 2790 NA

Average number of registrations per month 186 215 0.08

Total number of HIV tests 124 637 NA

Average number of HIV tests per month 25 49 0.001

Total number of positive HIV tests 21 39 NA

Average number of positive HIV tests per month 4 3 0.06

Newly diagnosed HIV-infected children N = 21 N = 39

Female 14 (67%) 22 (56%) 0.6

Median age (yr, interquartile range) 9 (3–11) 7 (4–11) 0.8

Age <5 yr 6 (29%) 12 (31%) 1.0

Had CD4 count 17/21 (est.) 32/39 (82%) 1.0

Median CD4 percentage/count (cells/mm3) 17/209 13/288 0.4

Had first HIV clinic visit NA 31/39 (79%) NA

On ART if eligible NA 26/30 (87%) NA

Death NA 3/39 (8%) NA

Loss to follow-up NA 4/39 (10%) NA

Repeat rapid testing negative at other clinic NA 1/39 (3%) NA

*
The study enrolled for 13 months.

NA indicates not applicable.
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TABLE 2

Caretaker Characteristics and Perceptions of Routine Pediatric HIV Testing

Total
N = 608 (%)

Female 537 (88)

Relationship to child

  Mother 516 (85)

  Father 68 (11)

  Grandparent 11 (2)

  Step parent 4 (0.7)

  Aunt 4 (0.7)

Ethnicity

  Black-South African 500 (83)

  Asian 40 (7)

  Black-Other 31 (5)

  Colored (mixed race) 26 (4)

  White 9 (1.5)

Education

  High school or higher 460 (77)

Receives government welfare grant 211 (36)

Previous HIV testing 586 (96)

HIV infected 188 (32)

How comfortable did you feel with your child being offered an HIV test at this clinic today? 3 (0.5)

  Not comfortable 10 (1.6)

  Somewhat not comfortable 84 (14)

  Neutral 85 (14)

  Comfortable 407 (67)

  Very comfortable 19 (3)

  Did not answer question

Possible advantages of routine pediatric HIV testing

  Confirms child’s status 602 (99)

  Allows for ART 605 (99)

  Allows for opportunistic infection prophylaxis 605 (99)

  Helps determine whether safe to breast-feed baby 588 (97)

  Gives peace of mind 589 (97)

  Useful to share with family 585 (96)

Possible disadvantages of routine pediatric HIV testing

  Partner may leave them 129 (21)

  Other people may find out status 89 (15)

  Not ready to find out child’s status 44 (7)

  No support in taking care of child 23 (4)

  Find out child’s status 18 (3)

  Find out own status 20 (3)
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