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Background: A strategy implemented by the South African Department of Health to manage
the high burden of human immunodeficiency virus (HIV) has been to task-shift services to
primary health care clinics. Outcomes of paediatric patients with HIV are poorer than those of
adults, particularly in rural areas. Viral suppression in paediatric patients at the feeder clinics
of a rural South African hospital was anecdotally far below the aim of the Joint United Nations
Programme on HIV/AIDS (UNAIDS) of 90%.

Methods: A quality improvement approach was used to conduct a baseline assessment
of HIV viral suppression in paediatric patients and other process measures, implement a
clinical mentorship intervention and evaluate its effectiveness.

Results: An initial audit of 235 clinical folders of paediatric patients with HIV revealed a viral
suppression of 55.3%. Other poor measures included prescription accuracy, viral loads performed
within schedule and response to successive high viral loads. A clinical mentorship intervention
using dedicated doctor outreach was implemented and the audit repeated after 12 months
(263 folders). Viral suppression improved to 67.4%, as did most other process measures.

Conclusion: The quality improvement approach regarding the aim to significantly improve
viral suppression in paediatric patients through the implementation of clinical mentorship
was successful.

Keywords: quality improvement; task-shifting; paediatric HIV outcomes; clinical mentorship;
viral suppression.

Introduction

Madwaleni Hospital is a deeply rural district hospital on the ex-Transkei coast of the Eastern
Cape, South Africa. The concern of clinicians about the number of paediatric admissions with
virally unsuppressed human immunodeficiency virus (HIV) pointed to poor viral suppression
rates at its primary health care (PHC) feeder clinics. Paediatric HIV care was previously hospital-
based and managed by a local non-governmental organisation (NGO).! A loss of funding for the
NGO and very low doctor numbers in 2012 contributed to a haphazard process of task-shifting
where patient care was devolved to nine PHC clinics without doctor support. As of early 2016,
unreliable TIER.Net® data (because of a lack of trained data capturers at clinics) put the viral
suppression in paediatric patients at roughly 50% for the Madwaleni feeder clinics.

According to UNAIDS data from 2018, 90% of the estimated 1.8 million HIV-positive children
live in sub-Saharan Africa.* With a view to end this epidemic by 2030, UNAIDS recommended
the implementation of the “90-90-90” targets: 90% of the population tested for HIV, 90% of those
who are HIV positive on antiretroviral therapy (ART) and 90% viral suppression for those on
ART? In an attempt to increase access to HIV care, the South African National Department of
Health implemented the strategy of task-shifting, which moved the initiation of patients on
ART and their subsequent management to nurse-run primary health clinics.® Studies
have subsequently found nurse-monitored HIV care of adult patients to be non-inferior to
doctor-monitored HIV care in the South African context.”®

Despite these global efforts, paediatric HIV care has not seen the same levels of success as adult HIV
care.” A 2016 meta-analysis showed levels of viral suppression in paediatric patients in resource-
limited settings were 73%,'° compared with 84% in adults," with a 2019 study from Eswatini
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showing 78% viral suppression in paediatric patients.”? Rural
children are particularly vulnerable with studies showing
increased risk for poorer outcomes compared with urban
counterparts,®* and poorer viral suppression with a 2017
study conducted in rural Limpopo showing between 48% and
52% viral suppression.”®

To address the perceived poor HIV viral suppression in
paediatric patients at the Madwaleni feeder clinics, a quality
improvement (QI) approach was selected. The QI approach
views health systems as a process with constant opportunity
for improvement.'® It has the advantage of incorporating
both research and action in the same process.””'® Support for
and training in QI methodology were received from the
Stellenbosch University Collaborative Capacity Enhancement
through Engagement with Districts (SUCCEED).”

The aim of this QI-driven research was therefore to improve
the HIV viral suppression in paediatric patients at the
Madwaleni PHC clinics from a presumed baseline of 50% to
90% within the space of 1 year (May 2016 to May 2017).

Research methods and design

Madwaleni Hospital and its nine PHC clinics are in the
Mbhashe subdistrict of the deeply rural Eastern Cape.
According to TIER.Net data, an estimated 230 children were
in care and on ART at the PHC clinics in 2016. All nine clinics
had at least one professional nurse (PN) who had undergone
the Nurse Initiated Management of Antiretroviral Treatment
(NIMART) training. The national consolidated guidelines for
the prevention of mother-to-child transmission of HIV
(PMTCT) and the management of HIV in children, adolescents
and adults® came into effect from April 2015 and were used
as the official guidelines for the duration of the QI cycle.

After using the data from TIER.Net to identify the problem
of poor viral suppression in paediatric patients, a research or
QI team was convened consisting of key stakeholders,
including the acting clinical manager, acting CEO, family
physician and family medicine registrar from Madwaleni
Hospital, the operational managers of the PHC clinics, as
well as a volunteer social worker and volunteer clinical
researcher medical officer. The baseline file audit was
planned for May 2016 with a gold standard of 90% viral
suppression set, and various process measures discussed
and decided upon: viral load (VL) performed within
schedule, months after second high VL before regimen
change, number of efavirenz (EFV) to lopinavir or ritonavir
(LPV/r) changes, occurrence of stavudine (d4T)
prescriptions, number of weights in last 12 months, correct
dosing according to last recorded weight and daily versus
twice-daily dosing of ART where applicable.

The baseline file audit date was set for 1st of May 2016.
Data collection was performed using an Excel spreadsheet
audit tool designed by the team. Inclusion criteria were all
files where the child was less than the age of 15 years at the
audit date and were considered ‘in care’, that is they had
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received ART at the PHC clinic within the 3 months
preceding the audit date. No direct contact was made with
the population for the purpose of data collection, and all
data were collected from patient records only. To ensure
confidentiality, patient names were removed during the
data collection process and not recorded on the final data
collection tool.

Ethical consideration

Although this was a quality-improvement initiative, ethical
clearance was still obtained from Human Research Committee,
Faculty of Health Sciences postgraduate education, training
Research and Ethics Unit, Walter Sisulu University (Clearance
number: 033/2017). Site approval from the Madwaleni
Hospital chief executive officer and provincial approval from
the Eastern Cape Health Research Committee were also
obtained.

Baseline audit results

At the time of the baseline audit, 235 children were on
ART and in care. Table 1 shows the demographic and baseline
ART data. The median age was 9.1 years with 9.8% of children

TABLE 1: Demographic data and baseline antiretroviral therapy data.

Variables 2016 2017 )4

In care (N) 235 263

Age (years)

Median 9.1 9.3

IQR 6.3-11.6 6.3-11.7

Age (years)

0-3 - - 0.8824
N 23 27

% (n/N) 9.8 10.3

4-10 - - 0.5903
N 118 125

% (n/N) 50.2 47.5 -
11-15 - - 0.6488
N 94 111

% (n/N) 40.0 42.2

Gender

Female - - 1.0000
N 116 130

% (n/N) 49.4 49.4

Male

N 119 133

% (n/N) 50.6 50.6

Age at ART initiation (years)

Median 3.4 3.2

IQR 1.0-6.5 1.0-6.0

Age at ART initiation (years)

0-3 - - 0.7193
N 109 127

% (n/N) 46.4 48.3

4-10 - - 0.3675
N 112 114

% (n/N) 47.7 43.3 -
11-15 - - 0.3865
N 14 22

% (n/N) 6.0 8.4

Table 1 continues on the next page -
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TABLE 1 (Continues...): Demographic data and baseline antiretroviral therapy data.

Variables 2016 2017 )
Original ART regimen

ABC + 3TC + EFV - - 0.5655
N 73 89 -

% (n/N) 31.1 33.8 -
DAT + 3TC + EFV - - 0.2051
n 49 43 -

% (n/N) 20.9 16.3 -
TDF + FTC + EFV - - 1.0000
n 0 1 =

% (n/N) 0.0 0.4 -
ABC + 3TC + LPV/r - - 0.7017
n 74 88 -

% (n/N) 31.5 33.5 -
DAT + 3TC + LPV/r = = 0.5324
n 38 37 -

% (n/N) 16.2 14.1 -
AZT + 3TC + LPV/r - - 0.2204
n 1 5 =

% (n/N) 0.4 1.9 -
Weight Z-score for age < 10 years (N) 151 159

<-3 - - 1.0000
n 5 6 =

% (n/N) 3.3 3.8 -
>-3<-2 - - 1.0000
N 12 12 -

% (n/N) 7.9 7.5 -
>-2<-1 - - 0.4179
N 31 39 -

% (n/N) 20.5 24.5 -
>-1<0 - - 1.0000
N 48 50 -

% (n/N) 31.8 31.4 -

ART, antiretroviral therapy; IQR, interquartile range; ABC, Abacavir; 3TC, lamivudine; EFV,
efavirenz; D4T, stavudine; TDF, tenofovir; FTC, emtricitabine; AZT, zidovudine; LPV/r,
lopinavir/ritonavir.

under the age of 4 years. There was an even gender split and
a median age of ART initiation of 3.4 years. Just over half
(52%) of patients were originally initiated on an EFV-based
regimen.

With regard to the current ART regimens shown in Table 2,
none of the patients were on third-line ART. Abacavir
(ABC), lamivudine (3TC) and zidovudine (AZT) were the
most commonly used nucleoside reverse transcriptase
inhibitors, with only three patients receiving tenofovir
(TDE). It was of concern that 8.5% of patients were still on a
d4T-containing regimen, whereas only 1.6% of patients who
were originally taking an EFV-based regimen had been
switched to an LPV /r-based regimen.

Table 3 shows the data collected with regard to weights
and dosing. Patients had weights recorded on an average
of 4.4 times in the preceding 12 months, and a worrying
51.1% of patients had an incorrect prescription according
to their last recorded weight (based on the weight-band
dosing provided in the national guidelines).?* Only 18.1%
of eligible patients were placed on daily ABC or 3TC
dosing instead of twice-daily dosing. Daily dosing of ABC
or 3TC is recommended by the national guidelines because
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TABLE 2: The details of current antiretroviral therapy.

Variables 2016 2017 p
In care (N) 235 263

Current ART regimen

ABC + 3TC + EFV

n 102 118

% (n/N) 43.4 44.9 0.7189
DAT + 3TC + EFV

n 8 0

% (n/N) 3.4 0.0 0.0023
AZT+3TC+EFV

n 5 0

% (n/N) 2.1 0.0 0.0231
TDF + FTC + EFV

n 3 4

% (n/N) 1.3 1.5 1.0000
ABC + 3TC + LPV/r

n 98 124

% (n/N) 41.7 47.1 0.2409
ABC + AZT + LPV/r

n 1 2

% (n/N) 0.4 0.8 1.0000
DAT + 3TC + LPV/r

n 12 1

% (n/N) 5.1 0.4 0.0010
AZT + 3TC + LPV/r

n 6 11

% (n/N) 2.6 4.2 0.3363
3TC monotherapy

n 0 2

% (n/N) 0.0 0.8 0.5005
Any D4T-based regimen

n 20 1

% (n/N) 8.5 0.4 <0.0001
Original EFV-based regimen (N) 122 133

EFV changed to LPV/r

n 2 11

% (n/N) 1.6 8.3 0.0210

ART, antiretroviral therapy; IQR, interquartile range; ABC, Abacavir; 3TC, lamivudine; EFV,
efavirenz; D4T, stavudine; TDF, tenofovir; FTC, emtricitabine; AZT, zidovudine; LPV/r,
lopinavir/ritonavir.

of strong carer preference and a non-inferiority to twice-
daily dosing in terms of viral suppression.?*?!

As can be seen in Table 4, of the 219 patients who were
eligible for a VL testing (those who had been on their
current ART regimen for 6 months or more), 72% had a
recorded VL performed within the existing national
guideline schedule (6 months after initiation of regimen
change, then again after 12 months and annually
thereafter).®® There was an average of 9.2 months’ wait
before a repeat VL testing after a VL of more than 1000 RNA
copies/mL, whereas the national guideline recommended a
repeat after 2 months.?’ Of the 219 eligible patients, only 121
(55.3%) had a suppressed VL. The definition of viral
suppression used was a VL of less than 1000 RNA copies/
mL performed within the last 13 months or performed
within the last 7 months of ART initiation or a regimen
change. In calculating viral suppression, patients who did
not have their VL tested in the prescribed period were
considered as having an unsuppressed VL. Viral suppression
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TABLE 3: Weights and dosing.

Variables 2016 2017 P

In care (N) 235 263

Number of weights documented in last 12 months

Average 4.4 4.5 0.5664
Months since last documented weight

Average 3.2 2.3 0.0269

Dosing by last recorded weight

Any incorrect dose

n 120 92 0.0004
% (n/N) 51.1 35.0

Separate drug prescriptions (N)

n 940 1052

% (n/N)

Overdosed

n 67 61

% (n/N) 7.1 5.8 0.0233
Underdosed

n 110 67

% (n/N) 11.7 6.4 <0.0001
Incorrect frequency

n 3 1

% (n/N) 0.3 0.1 0.0337
ABC/3TC dosing frequency >10 kg (N)

n 182 233

% (n/N)

Daily dosing

n 33 103

% (n/N) 18.1 44.2 <0.0001

ABC, Abacavir; 3TC, lamivudine.

TABLE 4: Viral load data.

Variables 2016 2017 )4
On ART and eligible for VL (N) 219 227

Viral load timing

Most recent VL performed within schedulet

n 158 200

% (n/N) 72.1 88.1 < 0.0001
Months between VLs if previous VL > 1000

Average

n 9.2

% (n/N) 53 0.0011

Viral suppression

< 1000 RNA copies/mL within schedulet

n 121 153

% (n/N) 55.3 67.4 0.0088

VL, viral load; ART, antiretroviral therapy.

T, Viral load performed within last 13 months on ART or within 7 months from ART start or
regimen change.

was slightly higher than the TIER.Net data of 50%, but still
far below the UNAIDS goal of 90-90-90.

Intervention methodology

The QI team made use of a combination of systematic team
problem solving and benchmarking to develop an
intervention to improve viral suppression in paediatric
patients within the QI approach.? In considering the cause of
low viral suppression in paediatric patients, and looking at
solutions that worked in similar settings, a clinical mentorship
initiative was decided on. This was made possible by senior
stability and an increased number of doctors employed at
Madwaleni hospital from 2013.
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A study in Khayelitsha (South Africa) had found that as a
result of clinical mentorship ‘nurses improved their
confidence in performing HIV related clinical tasks, nurses
were initiating patients after mentorship and the quality of
initiation and management was satisfactory’.” A Botswana
study looking at clinical mentorship for decentralised
paediatric HIV care found that it may assist improvements in
a number of important areas, including proper ART dosing
and monitoring,* whilst a QI study carried out in the North
West Province of South Africa concluded that ‘task shifting
in a paediatric ART programme in particular can be effective
if patients continue to be closely monitored and PHC nurses
are regularly supported by a PHC doctor’.®

From May 2016 a medical officer, community service medical
officer or family medicine registrar was assigned a specific
clinic which he or she visited on a monthly or fortnightly
basis, depending on the total number of patients seen at the
clinic per month. As far as possible, the same doctor did
outreach to the same clinic, to promote continuity of care and
assist in developing an effective clinical mentorship
relationship with the clinic staff.” The purpose of the doctor
outreach was to assist by seeing complicated patients (down-
referred from Madwaleni Hospital or booked by the clinic
staff) together with the PNs. This was not limited to HIV-
positive patients. Ongoing nurse training or education in the
form of short sessions around different clinical topics were
conducted on an ad hoc basis to strengthen the problem
solving and clinical decision-making of the nurses,” whilst
increasing their confidence in managing ART.? In addition to
this, the doctors were asked to review a few folders having
records of paediatric patients with HIV at each visit to
monitor services and data.?

After 12 months, the audit was repeated using the same audit
tool with the same inclusion criteria with a re-audit date of
1st May 2017. Data were captured and analysed using
Microsoft Excel. Chi-squared test or Fisher exact test were
used to test for association between categorical variables.
Continuous data were tested for normality, and the
appropriate statistical test was used to compare for
significance of association between groups.

Repeat audit results

As can be seen in Table 1, a further 28 patients were in care
at the PHC clinics on the 1st of May 2017 compared with
the 1st of May 2016, giving a total of 263 patients. The
demographic data remained largely unchanged with a
slightly lower median age of ART initiation of 3.2 years.
There were no significant differences in the original ART
regimens.

Conversely, statistically significant differences can be seen in
Table 2, with only one patient being prescribed d4T in 2017
compared with 20 in 2016 (p < 0.0001). The number of patients
changing from an EFV-based regimen to an LPV/r-based
regimen had also increased from 1.6% to 8.3% (p = 0.021),
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implying that more patients were being changed from failing
first-line regimens to second-line regimens.

The frequency of weights documented did not differ
significantly from 2016 to 2017, but there was a statistically
significant reduction in prescription errors as shown in Table
3. Incorrect dosing, as assessed by dosage according to
weight and frequency as per the national guidelines,®
dropped from 51.1% to 35% (p = 0.0004) — whilst underdosing
almost halved from 11.7% to 6.4% (p < 0.0001) from 2016 to
2017. The percentage of patients being prescribed a daily
instead of twice-daily dosing of eligible ART also increased
significantly from 18.1% to 44.2% (p < 0.0001).

As shown in Table 4, an additional 16% (p < 0.0001) of patients
had their VL taken within schedule in 2017 compared with
2016. The average wait for a repeat VL testing after an initial
VL of more than 1000 RNA copies/mL also decreased from
9.2 to 5.3 months (p = 0.0011). With regard to the primary aim
of the study, the percentage of suppressed patients in 2017
also significantly increased from 55.3% to 67.4% (p = 0.0088).

Discussion

The use of a QI approach with a clinical mentorship
intervention has resulted in significant improvements to
various process measures, including an overall improvement
in viral suppression in paediatric patients.

There was a dramatic reduction in the amount of d4t
prescriptions in accordance with the 2013 recommendation
to switch children from d4t-containing regimens owing to its
potentially severe metabolic toxicities.”” The number of
patients changed from an EFV-based regimen to an LPV/r-
based regimen increased, implying that more children were
changed from a failing first-line regimen with a non-
nucleoside reverse transcriptase inhibitors backbone to a
second-line regimen with a protease inhibitor backbone. At
baseline, more than half of patients had an incorrect dose
prescribed in the last year, which improved to 35% at the
second audit. Although this remains alarmingly high, it is in
keeping with findings from a study in a similar rural setting®
and could be an indication of the complexity of paediatric
prescribing.® Underdosing significantly improved from
11.7% to 6.4%, whilst the number of daily dosing prescriptions
for ABC/3TC combination more than doubled from 18.1% to
44.2%. Viral load monitoring and response to VLs improved,
with 16% more patients having their VLs performed within
schedule, and the average delay between repeating a VL
testing after an initial high VL down from 9.2 to 5.3 months,
which is still longer than the 2 months recommended by the
national guidelines.®® The most significant of the clinical
findings was an improvement in viral suppression from
55.3% to 67.4%. Despite the improvement, this is still far
short of the 90% suppression goal.

A significant limitation of the study was the 12 months
allowed for the intervention before its effect was assessed.
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We anticipate that repeated data collection after a further
12 months would have shown further improvement in viral
suppression. This is due to the fact that there is a minimum
of 8 months from when the initial high viral load of a failing
first line regimen is taken, to when the initial viral load on a
second line regimen is taken. A further limitation was the
lack of standardisation across the clinics with regard to the
implementation of the clinical mentorship. Confidence in
dealing with paediatric HIV varied from doctor to doctor, as
did enthusiasm for PHC. This led some doctors to taking
more initiative than others. A general limitation of the QI
process is that we are unable to prove causation. During
2016 and 2017, more data capturers were employed at the
clinics, which could also have contributed to improved
outcomes.

Recommendations for future QI cycles include interventions
focussing on data management, specifically data capturers
and their interaction or communication with clinicians. The
TIER.Net system has functions that enable the flagging of
patients where VLs are due or where consecutive VLs are
more than 1000 RNA copies/mL. We hope to improve the
use of TIER.Net, its data accuracy and the use of its functions.
The employment of extra data capturers at the clinics during
2017 has made this a feasible option. Additional
recommendations include interventions focussing on
prescription error rates, specifically improved dosing by
weight. One suggestion has been to develop a weight-based
ART dosing wheel (similar to the pregnancy wheel used by
midwives to calculate gestation).

Conclusion

The QI approach to addressing poor viral suppression has
proved to be beneficial at the Madwaleni feeder clinics. We
anticipate that this positive exposure to QI will encourage the
Madwaleni doctors and clinic nurses alike to make use of this
approach in the future.

Twelve months of clinical mentorship appears to have had a
positive impact on viral suppression and paediatric HIV care
in general. The ongoing doctor support of PHC nurses in
fulfilling their task-shifting role in this very rural context
appears to be crucial to the programme’s success.
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