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Abstract

Background

Developments in South Africa’s prevention of mother-to-child transmission of HIV (PMTCT)
programme show a decline in AlIDS-related paediatric deaths. In 2015, PMTCT guidelines were
updated, with revised protocols for clinical and laboratory monitoring for patients on
antiretroviral therapy (ART). The aim of this study was to assess adherence to monitoring

guidelines for HIV-positive pregnant women on ART.

Methods

This was a clinical audit of 185 HIV-positive pregnant women, on pre-pregnancy ART, or
initiated during the index pregnancy and delivered at Charlotte Maxeke Johannesburg
Academic Hospital (CMJAH) in the period January to June 2017. Data were collected on timing
of HIV diagnosis and ART initiation, clinical and laboratory monitoring, and initiation of

prophylaxis for opportunistic infections.

Results

Of the 185 patients, 64.9% (120/185) were known with HIV infection prior to the index
pregnancy, and 85.8% (103/120) were initiated on ART pre-pregnancy, with 64/103 (62.1%)
virally suppressed (<50 copies/ml) at baseline. Overall, 179/185 women accessed antenatal
care. A total of 82 patients were initiated on ART in the index pregnancy, and of these
60/82 (73.2%) had a 3-month viral load done, and 22/82 (26.8%) were suppressed. A total
of 153/185 (82.7%) patients had CD4 counts done, and of these, 63/153 (41.2%) were <350
cells/dl, with 7/63 (11.1%) patients receiving cotrimoxazole prophylaxis. Tuberculosis (TB)
screening was documented for 35/179 (19.6%) patients, with 6/35 (17.1%) receiving TB
preventative therapy. Birth HIV PCR tests were available for 175/185 (94.6%) neonates, and

all were negative.

Conclusion
There were gaps identified in laboratory and clinical monitoring. ART initiation was however

high, with no cases of MTCT reported.



Keywords: HIV, antiretroviral treatment, laboratory and clinical monitoring, Pregnant women,
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Background

There have been great strides made in South Africa’s prevention of mother-to-child
transmission of HIV (PMTCT) programme, and this is reflected in the decline of AIDS-related
paediatric deaths and the number of new HIV infections in children by 94% and 84%,
respectively (1). The country’s PMTCT guidelines have evolved rapidly in line with the World
Health Organization (WHO) guidelines, with key updates to improve maternal health in HIV-
positive women and decrease mother to child transmission (MTCT). (2) When the first South
African PMTCT guidelines were released in 2002, only maternal and infant single dose
nevirapine were available for prophylaxis, and no antiretroviral therapy (ART) for lifelong
treatment was available (3). In 2015, there were major changes in the guidelines with the
introduction and implementation of Option B+, providing triple ART throughout pregnancy
and breastfeeding regardless of CD4 count (2). There was also the introduction of an ART fixed
dose combination (FDC) in 2013, and in 2016, South Africa adopted universal test-and-treat

with provision of lifelong ART for all persons living with HIV (4).

The aim of ART is to achieve viral suppression and subsequently immune reconstitution. For
the HIV-positive pregnant woman, this is important for maternal health and decreasing the
risk of MTCT, without which it is estimated that 15 — 45% of all children born to women living
with HIV will be infected (5). The longer the duration of ART during pregnancy, the higher the
chance of an undetectable viral load at the time of delivery, the highest risk period for MTCT
(6). There is, therefore, a need for both laboratory and clinical monitoring in individuals on
ART, to assess adherence and efficacy of treatment, and identify any adverse effects of
treatment. Clinical monitoring is valuable to identify individuals at risk of opportunistic
infections such as cryptococcal infections and pneumocystis Jirovecii pneumonia, as HIV
infection potentiates the deterioration of the immune system (7). Clinical monitoring is also
fundamental in diagnosing infectious diseases and in particular tuberculosis (TB), an
important cause of morbidity and mortality for people living with HIV, and one of the leading

causes of maternal death in South Africa (8).



Several challenges exist with routine monitoring, especially in resource-constrained settings.
Health facilities need to be well resourced, particularly with staff who are knowledgeable and
up to date with current PMTCT protocols, and therefore ensuring adequate management
strategies and treatment plans that are patient specific as outlined in the PMTCT guidelines
(9). Long waiting periods at clinics due to staff shortages and challenges with accessibility to
transportation for women living far from antenatal clinics, may lead to poor antenatal
attendance (10). A study done in the Eastern Cape showed that knowledge about PMTCT
programmes was low among expectant mothers, and this affected the rate of uptake of
antenatal services (11). In another study done in Soweto, South Africa, most patients testing
HIV-positive during pregnancy felt the counselling and perceived expertise of the counsellors
was inadequate, and the women had limited knowledge of current PMTCT interventions that

were available to them (12).

Adherence to routine clinical and laboratory monitoring, and appropriate management of any
conditions and complications identified, reflects the quality of care in PMTCT programmes.
Poor patient satisfaction and understanding for the need for routine antenatal follow-up were
also contributing factors to poor adherence to antenatal care and PMTCT programmes (13).
A reported 20% of HIV-positive pregnant women, Initiated on ART in pregnancy defaulted ART

for at least a month during pregnancy in a study done in the Western Cape, South Africa (14).

There were four key strategies implemented in Sub-Saharan Africa as a response to the 2011
Global plan implemented at the United Nations General Assembly High-level Meeting on
HIV/AIDS. Robust monitoring and evaluation systems was one of these key strategies, along
with committed political leadership, support structures within the community and innovation
in service delivery, but there has been little data available with regards to monitoring PMTCT
programmes (15,16). This study aimed to assess routine clinical and laboratory monitoring of
HIV-positive pregnant women on ART, in accordance with the 2015 South African PMTCT

guidelines (Table 1).



Table 1: Summary of 2015 South African National Consolidated Guidelines for HIV-positive

pregnant women?

PMTCT
Guidelines

ART regimens

First line
- TDF+FTC+EFV
given as a fixed
dose
combination
(FDC)
Second line
- AZT+3TC+
LPV/r
- AZT+TDF+
3TC + LPV/r (4

drugs if HBV co-

infected)
Failing on a d4T or AZT-
based first line regimen
- TDF+3TC (or
FTC) + LPV/r

ART naive and in labour

- sdNVP +
sdTruvada and
AZT 3-hourly in
labour
Infant Mother

Prophylaxis

Viral load monitoring

At baseline for those
already on ART and at 3
months on ART for newly
initiated. Repeat at 6
months and 6-monthly
intervals during pregnancy
and breastfeeding.

Infant

CD4 count

At baseline to
identify eligibility for
cotrimoxazole
prophylaxis (CD4
<350 cells/ul) and
screening for
cryptococcal
infection (CD4 <100
cells/uL)

Creatinine B
screening

Clinical
screening
at each
visit

At 3, 6, and 12
months, and
every 12
months if on a
TDF-based
regimen

Threshold for
continuing
with a TDF-
based
regimen in
pregnancy
<85ymol/I

ART Initiation

All HIV-positive pregnant
women were eligible for
lifelong ART regardless of
gestational age and CD4
count.

- Patients changed to
FDC if on individual
first line drugs, virally
suppressed and no
contraindication to
FDC



On lifelong ART

Mother did not
get ART before
or during
delivery

Or

ART for <4
weeks before
delivery

Or

Mother newly
diagnosed
within 72 hours
of delivery

Or

Latest viral load
>

1000 copies/ml

Unknown HIV
status,
including
orphans

Rapid HIV test for
infant, initiate
NVP until
maternal and/or
infant HIV status
confirmed

NVP for 6 weeks

NVP for 12 weeks

Rapid HIV test for
infant, initiate
NVP until
maternal and/or
infant HIV status
confirmed



3TC: lamivudine, ART: antiretroviral therapy, AZT: zidovudine, CD4:, CLAT: cryptococcal latex antigen test, C/S: caesarean section, CrAg: cryptococcal
antigen test , d4T: stavudine, EFV: efavirenz, FTC: emtricitabine, FDC: fixed dose combination, Hb: haemoglobin, HBV: hepatitis-b vaccine, IPT: isoniazid

preventative treatment , LPV/r: lopinavir/ritonavir , NVP: nevirapine, TDF: tenofovir disoproxil fumarate , TB: tuberculosis, TST: tuberculin skin test, sd:
single dose



Methods

Study setting and population.
The study was done at Charlotte Maxeke Johannesburg Academic Hospital (CMJAH), in

Johannesburg, South Africa. CMJAH is a tertiary hospital and forms part of the main training
and teaching hospitals for the University of the Witwatersrand. The hospital also serves as a
referral centre for secondary and district hospitals, and community health centres in the
catchment area. The obstetrics department at CMJAH sees high-risk patients, and had at the
time of the study, on average 600 live births per month, with approximately 10% (60/600) of
these births occurring in HIV-positive women. The study population included HIV-positive
pregnant women who had live births and delivered at CMJAH, from 1 January 2017 to 30 June

2017, and were already on ART or initiated on ART during the pregnancy.

At the time of the study, management of HIV-positive pregnant women followed the 2015
South African PMTCT guidelines — Table 1. Viral suppression was defined as a viral load of
<50 copies/ml or <20 copies/ml, depending on the instrumentation used at a particular
laboratory. If the viral load result was between 400 — 1000 copies/ml, strict adherence
counselling was to be done and a repeat viral load test done within six months of the
previous test. For patients with a viral load = 1000 copies, a repeat test was to be done one
month after the previous test to assess adherence, and a decline of 1 log or more was
expected with optimal adherence. Second line ART was initiated if there was evidence of

treatment failure to first line treatment, or the development of adverse side effects.

Study design
This was a clinical audit of antenatal and delivery records of HIV-positive women who

delivered at CMJAH during the study period, and were already on ART pre-pregnancy, on
were initiated on ART during the index pregnancy. On average, there were 600 deliveries at
CMIJAH per month with 10% (60) being HIV-positive, which translates to approximately 360
deliveries in six months. The intended convenient study sample was 200 participants, which
translates to just over a half (55.5%) of HIV-positive women who were expected to have
delivered during the study period. Patients were randomly selected by choosing every third
entry of a live birth from an HIV-positive woman in the labour ward and caesarean section

theatre registers. The objectives of the study were: to evaluate whether baseline and



monitoring blood tests — CD4 count, viral load and creatinine — were done in HIV-positive
pregnant women on ART, according to the 2015 PMTCT guidelines; to assess whether
appropriate action, e.g. repeat blood tests and ART regimen switch where indicated, was
taken in case of abnormal laboratory test results; to assess whether screening for
opportunistic infections, including TB, was done and if appropriate prophylaxis was initiated;
and lastly, to evaluate whether HIV PCR was done at birth and appropriate prophylaxis
initiated according to the guidelines in the HIV-exposed neonates of the women included in
the audit.

Data were extracted from maternal antenatal and delivery records using a standardised
data sheet, and data on the following variables were collected: demographics, timing of HIV
diagnosis and ART initiation, baseline and monitoring bloods done, TB screening, and
prophylaxis given for opportunistic infections. Results not documented in patient records
were checked on the National Health Laboratory Services (NHLS) TrakCare website using the
patient’s name, surname, hospital number and/or NHLS specimen barcode if available.
Ethics clearance was obtained from the Human Research Ethics Committee of the University
of the Witwatersrand (No. M180331) The project was registered with the South African
National Health Research Database and the chief executive officer (CEO) at CMJAH gave

approval for the study.

Data analysis
The data was captured on an electronic data capturing system, REDCap® (v10.6.2), and was

exported onto STATA analytical software (v.15) for analysis with the help of a statistician (17).
Continuous data was assessed for normality and where appropriate, was presented as means
and standard deviations, or medians and interquartile ranges (IQR). Categorical data was
summarised as frequencies and percentages and the relationships between the categorical

data was assessed using Fisher’s exact test at a significance level of p=0.05.

Results

There were 185 patients who met the inclusion criteria for the clinical audit. The
demographics of the participants and information on timing of HIV diagnosis and ART

initiation are presented in Table 2. The mean age of the participants was 30.2 years (standard
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deviation (SD) 5.5), and the median parity was 1 (IQR 1-2) and the median gravidity 2 (IQR 2-
3). Most patients, 120/185 (64.9%), were diagnosed with HIV infection prior to the current
pregnancy, and of these 103/120 (85.8%) were initiated on ART pre-pregnancy. There was a
total of six patients who had had no antenatal care during the pregnancy; they were known
HIV-positive and three had their initial bloods (CD4, Creatinine and viral load) taken on arrival
on the day of delivery. The remaining three had no bloods taken on arrival at delivery although
a birth PCR was available in the maternal file. Thus, all baseline blood results (CD4 count,
creatinine, and viral load) were assessed for 185 women and infant birth HIV PCR was
assessed for 185 HIV-exposed neonates. Of the women included in the audit, 179 had more
than one antenatal visit and accessed routine antenatal care and were assessed for routine
repeat blood tests and clinical monitoring according to the South African National PMTCT

guidelines.

Table 2: Characteristics of the participants at baseline (n=185)

Demographics n %
Age, Mean 30.5 (SD 5.4)
- 18-35 155 83.9
- >35 30 16.2
Booked 179 96.8
2)Timing of HIV Diagnosis
- Pre-pregnancy 120 64.9
- Antenatal 65 35.1
3)Timing of ART initiation
- Pre-pregnancy 103 55.7
- Antenatal 80 43.2
- Not documented 2 1.1
4)ART regimen
- 1%line* 180 97.3
2" [ine** 3 1.6
- Regimen not 2 1.1
documented
4)Baseline CD4 count
(cell/dl)
Median, IQR 408, (250-578)
- <100 10 5.4
- 101-200 18 9.7
- 201-350 35 18.9
- >350 85 45.9
- Not documented 37 20.0

*1st [ine: TDF + 3TC(FTC) + EFV
**2nd |ine:( AZT + 3TC + LPV/r) or (AZT + TDF + 3TC + LPV/r (4 drugs if HBV co-infected))

11



Of the 185 records assessed for baseline bloods (CD4, Creatinine and viral load), 145 (78.4%)
had a documented CD4 count, and the median was 408 cells/dl, and IQR 250 — 578 cells/dlI,
and 34/185 (18.4%) records did not have a CD4 count documented or barcode in the
maternity file as proof of the blood test being done. There were 63/185 (34.1%) patients with
a CD4 count <350 cells/dl, of whom 10/63 (15.9%) received co-trimoxazole prophylaxis during
pregnancy. There was a total of 10/185 (5.4%) patients with a CD4 count of <100 cells/dl and
of these, reflex cryptococcal antigen (CrAg) testing was done for seven (70.0%), with results

available for six (60.0%), and all were negative.

Viral load levels were stratified according to those who were already on ART pre-pregnancy
and those initiated during the index pregnancy — Table 3. The baseline viral load was done at
the first antenatal visit for those already on ART and for those initiated during the pregnancy,
the initial test was to be done 12 weeks after ART initiation. For those initiated on ART pre-
pregnancy (103/185, 55.7%), 100/103 (97.1%) had a documented viral done at the first
antenatal visit, and the median was 20 copies/ml, IQR 0 — 116, with 64/100 virally suppressed
(viral load <50 copies/ml). Of the 24/100 (24.0%) that were not virally suppressed and
required a repeat viral load test, six (25.0%) had repeat viral loads done to monitor for

virologic suppression and treatment failure.

There were 82/185 (44.3%) patients who were initiated on ART in the antenatal period, of
whom 21/82 (25.6%) had no documentation of viral loads being done in the antenatal period.
There were 27/82 (32.9%) patients within the group initiated on ART during the pregnancy
that had a viral load of >1000 copies/ml. Of those with a viral load of >1000 copies/ml after
12 weeks on ART, 8/27 (29.6%) had repeat viral load testing. The majority, 135/179 (75.4%),
did not have routine repeat viral load test done in pregnancy at 3 months and 6 months, in

accordance with the PMTCT guidelines.

12



Table 3: Patient viral load levels in relation to the timing of ART initiation (n=185)

Baseline viral load Pre-pregnancy ART initiation during P-value®
(taken at first visit or ART initiation pregnancy (n=82)
at 3 months post ART (n=103)
initiation)

n 0

% n %

<50 64 62.1 22 26.8 0.001*
50-100 12 11.6 4 4.9
101-1000 12 11.6 8 9.8
>1000 12 11.6 27 32.9
Viral load test not 3 2.9 21 25.6 0.001*
done

*P<0.05, *Fischer exact test

Baseline creatinine tests were not done for 38/185 (20.5%) at the initial antenatal visit.
Routine repeat creatinine at 3 months and 6 months during pregnancy were done for 48
(26.8%) and 13 (7.3%) respectively, of the 179 patients who attended routine antenatal care.
However, repeat creatinine testing was also done for other indications in 22/179 (12.3%),
such as hypertensive disorders, admission for operative procedures (caesarean section), and
other medical conditions. There were four participants with creatinine > 85 umol/I, all of
whom had repeat tests done. One was repeated for hypertensive disorder and another repeat
for an unspecified condition. Two out of four participants with creatinine >85 pumol/l had ART

changed due to renal side effects and the remainder two continued on the first line regimen.

Clinical screening for TB was documented in 35/179 (19.6%) patients, with 6/35 (17.1%)
overall receiving IPT. Of the 63/185 (34.1%) who qualified for cotrimoxazole prophylaxis, with
a CD4 count of < 350 cells/dl, 10/63 (15.9%) were documented to be given treatment. There
were 175/185 (94.6%) birth PCR tests done and seven (3.8%) were rejected due to electronic
gatekeeping from duplication of the test, and 1 (0.5%) PCR test result was indeterminate.
There was also no documentation of birth prophylaxis given in 50/185 (27.0%) cases and the

majority (98.5%) of babies received NVP as birth prophylaxis as indicated in Table 5.
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Table 4. Results of birth PCR and details of Prophylaxis given as a measure
of the effects of PMTCT (N = 185)

Mode of Delivery n %
C/S 56 30.3
NVD 129 69.7
Birth PCR
Not recorded 12 6.5
Positive 0 0.0
Negative 165 89.2
Indeterminate 1 0.5
Test rejected 7 3.8
Birth Prophylaxis
NVP 135 73.0
NVP + AZT 2 1.1
Not documented 48 25.9
Discussion

In this study, there were aspects of laboratory and clinical monitoring of HIV-positive
pregnant women on ART that were done well, according to the guidelines, and others that
were not. Almost two thirds of the patients were diagnosed as HIV-positive pre-pregnancy,
and just over a half were initiated on ART prior to the index pregnancy. Viral load
monitoring was poor, especially in the patients initiated on ART during pregnancy. Of the
patients who were initiated on ART pre-pregnancy and had a documented viral load, just
over half were virally suppressed, viral load < 50 copies/ml and 76.7% had a viral load of
<1000 copies/ml. The median CD4 count was high, and of the patients that were eligible for
cotrimoxazole prophylaxis based on the CD4 count (<350 cells/dl), only 15.9% received it.
The clinical screening for TB was poorly documented, with no evidence of it being done in

most patients, and therefore most patients did not receive IPT.

Baseline viral load monitoring done at the initial presentation, for women already on ART,
was done and documented in 97/103 participants, with 28% having a detectable viral load
and 15.5% had a viral load of > 1000 copies/ml. An antenatal survey conducted in South
Africa regarding viral load suppression in pregnancy, showed the duration of time on ART
was inversely proportional to a viral load of < 50 copies/ml. Participants who attended their

first antenatal visit in the late second trimester onwards were more likely to have a viral

14



load > 1000 copies/ml at delivery (18). The duration of ART prior to viral load testing in this
group was not well documented and tests may have been done within the first 12 weeks of
initiation of therapy, as 92.1% will have a viral load <1000 copies/ml after 25-31 weeks on

ART and 79.9% will have a viral load <1000 copies/ml in less than six weeks on ART (19).

A lower than detectable limit, which implies viral suppression, is the ideal end goal of
comprehensive PMTCT programmes to eliminate new HIV infections among children and to
keep their mothers alive. Repeat viral load testing at 3-monthly intervals were not routinely
done in this study. This could be because routine antenatal visits may not have correlated
with the timing of repeat viral load testing, and clinicians not being aware of guidelines. In a
simulation study comparing different regions in Sub-Saharan Africa, it was found that
guidelines may lead to suboptimal recognition of viraemic episodes, from delays in
detection of the onset of viraemic episodes and the detection of such during routine
monitoring in pregnancy (20). Another study done in Kwa-Zulu Natal showed that the
optimal time for viral load testing was at 36 weeks of gestation, with a higher sensitivity and
specificity for detecting those with viral load >1000 copies/ml at delivery (21). At the time of
the study there was yet to be implementation of a viral load test done at delivery, which is
according to the 2019 South African PMTCT guidelines (22). A standard repeat viral load at
delivery gives an indication of ART adherence during pregnancy and has implications for the
type of neonatal prophylaxis that is appropriate, based on the risk stratification of the
mother (23). The delivery viral load also informs the timing of follow-up viral load testing
during the postpartum period (24). Increased viral load at delivery is associated with an
increased risk of MTCT and is more prevalent in women initiated on treatment in the
antenatal period (24). In our study, there were no cases of MTCT even though only 55.7%

were on ART prior to the index pregnancy.

Tenofovir Disoproxil fumarate (TDF) is part of the first line ART regimen and is associated
with proximal renal tubulopathy and impaired glomerular filtration, the effects of which are
reversed with cessation of TDF use. Abnormalities in proximal renal secretion of TDF may
lead to accumulation in renal tubular cells causing toxicity, reflected by an increase in
creatinine (25). Potential risk factors for toxicity include pre-existing renal disease, diabetes

mellitus, hypertension, a baseline CD4 count of <200 cells/dl and administration of ritonavir-

15



boosted protease inhibitors in combination with TDF (25). In this study, baseline creatinine
was well monitored and documented, but routine repeats at three monthly intervals was
poor. Only two out of four study participants who had a creatinine >85 umol/l had a change
in ART, based on renal side effects of TDF. There is a possibility that some patients with an
increased creatinine were not detected as routine repeat creatine tests were not done in

most.

ART is no longer initiated according to the CD4 count; all pregnant women and all HIV-positive
people are now eligible for life-long ART. CD4 count does however remain a marker of the
immunological status of the patient and a marker for the increased risk of opportunistic
infections such as PJP, Toxoplasmosis, malaria, and a range of other bacterial infections, such
as Isospora belli diarrhoea (26). Therefore, a CD4 count is an important determinant of when
to start co-trimoxazole prophylaxis, and the duration, as well as when to screen for
cryptococcal infection. Co-trimoxazole prophylactic is associated with a decrease in malaria
and non-serious bacterial infections especially in endemic areas (27). In our study, the median
CD4 count was 408 cells/dl, and there were 63/185 participants who had a CD4 < 350 cells/dI
and 10/185 who had a baseline CD4 count €100 cells/dl. The latter two groups are noteworthy
as they required further investigations for opportunistic infections and co-trimoxazole
prophylaxis. Most women (103/185) were already on ART before accessing antenatal care. In
a larger study conducted in various metropolitan districts in Gauteng, South Africa, women
on ART pre-pregnancy were more likely to have a CD4 count >500 cells/dl as opposed to those
initiated on ART during the pregnancy (28). In the past 20 years, cryptococcal testing has
progressed from culture, which may take days to report, to India Ink, which is quick, but lacks
sensitivity. Reflex laboratory India Ink is done for CD4 counts of <100 cells/dl and is not
dependant on provider-initiated screening. With reflex laboratory screening >95% of eligible
persons are screened for cryptococcal meningitis (29). In our study, there were 10 participants
who qualified for cryptococcal screening and prophylaxis. It was however not documented
whether the results were appropriately interpreted and if further action was taken or not.
Only 15.9% patients with a CD4 count <350 cells/dl had documentation that they received co-
trimoxazole prophylaxis. A possible reason for this is that the information was recorded in the

ART clinical stationary, which is stored separate from the maternity case records.
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South Africa has a high prevalence of HIV and TB coinfection. According to the 2020 Saving
Mothers Report, non-pregnancy related infections such as TB and pneumonia, remain the
leading cause of maternal mortality in South Africa (8). TB is responsible for 67% of all HIV
related hospital admissions, and pregnant women with active TB infection have poorer
outcomes than women without TB especially when anti-tuberculosis treatment was started
late (30). In the 2015 guidelines, all pregnant women were eligible for TPT for 12 months if
the TST was negative and for 36 months if the TST was positive. TST was not done
antenatally and TB screening was exclusively clinical, and symptom based. IPT could be
started at any point in pregnancy, provided the patient did not have active TB infection, and
had not already completed TPT prior to the pregnancy (2). In this study, only 17.1% of those
screened for TB received IPT and monitoring for opportunistic infections was not well
documented at each antenatal visit. However, it has been shown that starting IPT in
pregnancy is associated with a 1.6 to 1.7-times increase in adverse pregnancy outcomes,

indicating a need for alternative preventative treatment (31).

The success of PMTCT programmes is ultimately defined by the number of new neonatal
and infant HIV infections that are a result of HIV transmission during pregnancy and the
breastfeeding period(32). In this study, only the birth PCR was included as part of the
assessment of routine monitoring of the HIV-exposed infant. Overall, 93.5% of infants had
results for birth PCR, and all were negative. It is possible that some tests were missed

because of neonatal files that were separate from the maternal documentation.

There are several strengths of this study and include the fact that patients were from a wide
catchment area of Johannesburg, and included patients seen antenatally in all tiers of the
health system even though delivery was at CMJAH, a tertiary institution. This indicated that
despite the different levels of availability of resources, the results showed that monitoring
was poor at all levels of care. Despite the strengths, there are limitations and include the
fact that this was a retrospective study, and it had a small sample size. Another limitation is

that neonatal records were not accessed and hence some of the information on infant
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testing and prophylaxis may have been missed. Despite these limitations, the study provides
important information on the poor adherence to routine monitoring in pregnant women on
ART. This has implications on the timeous identification of treatment failure and drug

toxicity, which has dire consequences (33).

Conclusion

There is hence a need to strengthen both clinical and laboratory monitoring in HIV-positive
pregnant women on ART. There is also a need to align routine monitoring during the
antenatal period with the standard antenatal visits. This could improve healthcare worker
workload and improve patients’ satisfaction without hindering appropriate care of HIV-
positive pregnant women. Updates on PMTCT guidelines also need to be well
communicated in all tiers of health care for successful results. There are also encouraging
changes in the 2019 PMTCT guidelines for the further reduction in MTCT rates, such as the

implementation of a viral load test done at delivery.
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bears a disproportionate burden and accounts for 70% of the global HIV population, and of the 10
Sub-Saharan countries, South Africa is home to 25% of people living with HIV/AIDs(1) .

The total number estimated living with HIV in South Africa has increased from 4.9 million in 2002 to
7.06 million in 2017. With 3.4 million people on antiretroviral treatment (ART), South Africa has the
biggest HIV treatment programme as of 2016. There has been a steady decline in the number of AIDs
related deaths since 2007 and this can be attributed to the increase in antiretroviral (ARV)
availability due to the national rollout program which started in 2005 and, by 2015, 95% of HIV
positive pregnant women were on ART(2). There have been great strides made in South Africa with
regard to the efficiency and efficacy of the prevention of mother to child transmission (PMTCT)
programme, detailed in the decline of AlIDS-related paediatric deaths and a decline in the number of
new HIV infections in children. Therefore, success in preventing new infections and also specifically,
PMTCT, has the potential to impact globally.

Literature Review
National Guidelines for prevention of MTCT of HIV

In 2010 the World Health Organisation (WHO) released new guidelines with regards to the PMTCT
programme(3). Since 2001 until the latest revision in 2016, there have been four revisions to the
guidelines. The South African Guidelines are modelled on the WHO guidelines and are specific for
the setting in South Africa as a progressive but resource limited setting. There are key updates to the
guidelines that are specific to maternal health and decreasing the burden of disease in HIV-positive
pregnant women and decreasing MTCT. Firstly, all pregnant women must be tested for HIV at the
first antenatal visit using a rapid HIV test. HIV counselling and testing is done routinely at 3,6,9,12,18
and 24 months for the duration of the pregnancy and breastfeeding if the initial test is negative. This
is important for identifying the group that is at increased risk for MTCT due to new HIV infections
during pregnancy and the postnatal period. HIV-positive pregnant women, as in all individuals
diagnosed as HIV-positive, qualify for lifelong ART and are to be initiated on a fixed dose
combination (FDC) upon booking, irrespective of CD4 count or WHO disease stage. Women who
were previously on other regimens and are virally supressed are also initiated on lifelong ART in the
form of FDC (4). This is a significant change as previously pregnant women were offered two options,
Option A and Option B. Under option A, pregnant women with a CD4 count of 2350 cells/uL and
WHO clinical stage of 1 and 2 disease, the regimen was as follows: ART prophylaxis with zidovudine
(AZT) from 14 weeks gestational age, single dose nevirapine (NVP) and 3 hourly AZT during labour
and delivery. Postpartum the women received either a single dose tenofovir (TDF) and emtricitabine
(FTC) combination, which is Truvada, or AZT and lamivudine (3TC) until 1 week postpartum. Option B
dictated that women with a CD4 <350 cells/uL or WHO disease stage 3 or 4, were started on lifelong
triple therapy as soon as possible during pregnancy. Currently under option B+, introduced in South
Africa in 2015, all pregnant women receive a FDC (TDF+3TC+EFV) as a first line regimen (5).

Implementation of comprehensive PMTCT programmes has had the greatest impact on reducing
child mortality associated with HIV vertical infection. Literature has shown that HIV infected
pregnant women have higher rates of still birth, preterm deliveries and low birth weight infants (6).
There have been significant improvements in these indices since the implementation of the new
guidelines resulting in larger demographic coverage of ART. A randomised control trial of single dose
Nevirapine prophylaxis vs triple therapy, has shown that the risk of MTCT was reduced by 43% at 12
months on triple therapy. Also, that the duration of treatment during pregnancy has a strong
association with the viral load at the time of delivery. The longer the duration of ART during
pregnancy, the higher the chance of an undetectable viral load at the time of delivery (7).
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Routine monitoring in HIV-positive pregnant women on ART

In accordance with the new 2015 South African Guidelines, a baseline viral load and CD4 count are
to be done at the first antenatal visit if the woman is already on ART, and the results should be
followed up in 2 weeks at the same facility. If the woman is newly diagnosed HIV positive and/or
ARV naive, the viral load is done 3 months after initiating ART. CD4 count is no longer used as a
marker of disease progression in HIV, but rather viral load testing as a of response to treatment (4).

Viral load monitoring

Viral load testing has been shown to be superior in identifying pregnant women who are virally
supressed and those with treatment failure, and those who may need adherence counselling and
support. A viral load of >1000 copies/ml is indicative of treatment failure and therefore places the
women at high risk for MTCT and a repeat viral load is done after 1 month after adherence
counselling. Should the viral load remain > 1000 copies/ml, these women are to be considered high
risk and need to be referred to a centre where they can be managed and followed up on second line
agents. Therefore, routine viral load monitoring needs to be done upon presentation at the first
booking visit if already on treatment and at 3,6,12,18 and 24 months during pregnancy and
breastfeeding. This ensures that pregnant women who conceive on ART are virally supressed and to
identify those with treatment failure or problems with adherence who require additional clinical
attention. The timing of viral load testing is very important as there is evidence to suggest that most
women have episodes of detectable viral loads of > 1000 copies/ml during the course of pregnancy
despite being on ART. There is also evidence to suggest that there is no correlation between the CD4
count and viral load. A viral load of >10,000 copies/ml was commonly observed in women not
initiated on ART who had CD4 of > 350 cells/uL. Likewise, a significant proportion of women who
may have already been on ART prior to pregnancy, may have a detectable viral load at the first visit
(8). A lower than detectable limit, which implies viral suppression, is the ideal end goal of
comprehensive PMTCT programmes in order to eliminate new HIV infections among children and to
keep their mothers alive. As discussed, CD4 is no longer used to determine whether women qualify
for ART but is used to screen for opportunistic infections and determine the need for prophylaxis to
prevent these infections.

CD4 count testing

During the late 1990’s HIV treatment was expensive and carries the risk of significant drug toxicities,
which meant when starting treatment, the relative benefits would have to outweigh the risks. As
treatment options and side effect profiles improved, evidence for starting treatment at higher CD4
count accumulated and the threshold for starting ART was raised in guidelines. Thereafter, studies
showed that early initiation of treatment can preserve immune function and prevent early
complications associated with HIV, and so, the role of CD4 count testing changed. CD4 count
remains the best direct measure of immunologic status, especially in advance clinical stage disease
(9). In Sub-Saharan Africa, infectious diseases, in particular tuberculosis (TB) and bacterial infections
are the main causes of morbidity and mortality for people living with HIV (10).

The current South African national guidelines recommend baseline CD4 count at the initial visit as
part of routine monitoring. Patients with CD4 counts bellow 100 cells/uL are at increased risk of
cryptococcal disease and need to be screened for clinical disease by doing a cryptococcal antigen
blood test (CrAg) before prophylaxis is given. Pregnant women testing CrAg-positive, indicating
disseminated disease and, who are symptomatic, need urgent referral for a lumbar puncture (LP) to
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rule out meningitis. Should the LP be positive for meningitis these patients need intravenous
antifungal treatment for 2 weeks and ART is started 4-6 weeks after antifungal treatment.

Pregnant women who test CrAg-positive with no symptoms need to be referred for an LP to rule out
subclinical meningitis. If no evidence of meningitis is found, oral antifungal treatment is given for 2
weeks, and ART is commenced 2 weeks thereafter. If CrAg is negative, there is no need for antifungal
treatment and ART is started as soon as possible (4). It has been found that adherence support and
cryptococcal screening in advanced disease has led to a significant reduction in mortality of 30% as
compared with groups that did not receive this support (11).

Pregnant women with CD4 counts < 350 cells/uL are at risk for opportunistic infections such as
Pneumocystis Jirovecii Pneumonia (PJP), Toxoplasmosis, malaria and a range of other bacterial
infections, such as Isospora belli diarrhoea (10). Co-trimoxazole prophylaxis is considered safe in
pregnancy and can be stopped once the CD4 is > 350 cell/uL (4). Co-trimoxazole is a fixed dose
combination of Sulfamethoxazole and Trimethoprim, and prevents morbidity and mortality from
numerous bacterial, fungal and protozoal infections. In a systemic review and meta-analysis, of the
causes of hospital admission among people living with HIV, AIDs related illnesses and bacterial
infections were the main causes for hospitalisation in all geographical regions. Pulmonary TB was
responsible for 67% of admissions, PJP 6% and bacterial pneumonia 15% of all bacterial infections
(10).

TB/HIV co-infection

South Africa has a high prevalence of TB and HIV co-infection. The HIV positive population provides a
unique challenge as they may have diagnostic delay, be infectious for longer and may have poorer
treatment outcomes if not properly managed. There is a decrease in mortality due to HIV and TB co-
infection of 44 — 70% for individuals who are initiated on ART. Similarly, a CD4 count of <200 cells/uL
was associated with increased morbidity and mortality and these patients should be fast-tracked for
ART (9). It is therefore essential to exclude and screen for active TB, by asking questions about TB
symptoms in all pregnant women who are HIV positive at every antenatal visit. According to the
guidelines, all pregnant women who are HIV positive qualify for isoniazid preventative therapy (IP)
provided that active TB infection is ruled out as this would result in a single agent being used to treat
TB and add to the burden of drug resistance. Any patient who presents with one or more of the
symptoms bellow, must be investigated further for active TB.

TB symptoms:
e Current cough of any duration
e Drenching night sweats
e Persistent fever for more than 2 weeks
e Unexplained weight loss or failure to gain weight in pregnancy

IPT should be started at any time during pregnancy/breastfeeding but should be started one month
after initiation of ART. Tuberculin Skin Test (TST) is used to determine the duration of IPT. If the TST
is negative or unavailable then IPT is given for 12 months duration, and if TST is positive, IPT is given
for 36 months. Isoniazid has several undesirable side effects such as peripheral neuropathy,
hepatotoxicity, gastrointestinal side-effects, flushing and hypersensitivity reactions that patients
should we be made aware of. There are also side effects from the current ART combination needs to
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be used with caution or a change in ARV may be necessary in light of certain comorbid conditions. Of
particular importance is the need for routine creatinine testing when initiating ART in pregnancy (4).

Creatinine Monitoring

Tenofovir Disoproxil fumarate (TDF) has become part of the first line regimen for ART and in South
Africa, the current FDC preparation is TDF- based. TDF is linked with proximal renal tubulopathy and
impaired glomerular filtration the effects of which are reversed with cessation of TDF usage.
Abnormalities in proximal renal secretion of TDF may lead to accumulation in renal tubular cells
causing toxicity. Potential risk factors for toxicity include pre-existing renal disease, diabetes
mellitus, hypertension, a baseline CD4 count of < 200 cells/uL and administration of Ritonavir-
boosted protease inhibitors in combination with TDF (12). Therefore, because of the impact on renal
glomerular and tubular functions it stands to reason that baseline and routine monitoring of renal
function is necessary for creatinine levels during pregnancy and glomerular filtration rate is an
unreliable marker during pregnancy. According to the 2015 South African Guidelines, creatinine is
done at the first visit and repeated at 3, 6, 12 months during pregnancy and the postpartum period.
TDF is contraindicated if the creatinine is > 85 umol/L or if there is evidence of uncontrolled
hypertension and diabetes with renal dysfunction, the patient should be initiated on second line
drugs (4).

In conclusion, the goal of comprehensive PMTCT programmes is to achieve viral suppression in
pregnant and breastfeeding women and hence the risk of MTCT will be significantly reduced. This
has far reaching implications for South Africa as a middle-income country and also globally as South
Africa bears the majority of the HIV burden in Sub-Saharan Africa. Not only is the PMTCT programme
driven towards prevention of HIV transmission during pregnancy and breastfeeding but also the
health of women of reproductive age is a key factor in the continuum of care. The success of PMTCT
programmes is ultimately defined by the percentage of new neonatal and infant HIV infections that
occur during pregnancy and the breastfeeding period. Adherence to routine monitoring and
appropriate management reflects the quality of care in PMTCT programmes. For the purposes of this
study, only the birth PCR will be included in the assessment of routine monitoring of the HIV
exposed infant.
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Study Aim

The aim of this study is to assess routine clinical and laboratory monitoring of HIV- positive pregnant
women who delivered at Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) from 1
January 2017 to 30 June 2017, in accordance with the revised South African PMTCT guidelines.

Study Objectives

1. To evaluate the collection of standard baseline blood tests i.e., CD4 count, viral load and
creatinine, in HIV-positive pregnant women started on ART.

2. To describe routine laboratory and clinical monitoring during the antenatal period until
delivery in women on ART.

3. To assess the documentation of laboratory results and actions taken with abnormal results.
4. To evaluate documentation of clinical screening for pulmonary TB and initiation of IPT.

5. To assess the initiation of appropriate prophylaxis for opportunistic infections based on a
CD4 count.

6. To evaluate birth PCR testing for all HIV-exposed neonates and to assess if the appropriate
prophylaxis was given according to the risk profile of the mother.

Study Methods
Study Population

The study population will include all HIV positive pregnant women who delivered at CMJAH, from 1
January 2017 to 30 June 2017. There are on average 600 live births per month at CMJAH with
approximately 30% of the patient’s HIV positive. The expected number of births from HIV positive
women is therefore approximately 1080 births within the stipulated time period. The study sample
of approximately 200 participants will be randomly selected by choosing every third entry of a live
birth from an HIV positive woman in the labour ward and caesarean section theatre register.

Site of Study

The study will take place at CMJAH situated in Parktown, Johannesburg. CMJAH is a tertiary hospital
and forms part of the main training and teaching hospitals for the University of the Witwatersrand.
The hospital also serves as a referral centre for secondary and district hospitals and community
health centres in the catchment area.

Study Design

This will be a retrospective review of antenatal and delivery records of HIV-positive women
delivering at CMJAH during the study period. The target group will be selected from registers in the
labour ward, obstetrics theatre and postnatal wards. The records will be retrieved from the records
room. Results not documented in patient records will be checked on the National Health Laboratory
Service (NHLS) labtrack website. The patients name, surname and hospital number will be used to
check if blood tests were done and results not recorded.

Data capturing
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Data will be extracted from antenatal and delivery records using a standardised data sheet
(Appendix A). The data will be captured on an electronic data capturing system, REDCap, and will
then be exported onto STATA analytical software for analysis.

Data Analysis

Continuous data will be assessed for normality and where appropriate presented as means and
standard deviations, and medians and interquartile ranges. Categorical data will be summarised as
frequencies and percentages and the relationships between the categorical data will be assessed
using a chi — square test at a significance level of p=0.05.

Ethics

Ethics clearance is still to be obtained from the Human Research Ethics Committee of the University
of the Witwatersrand. An application will be made on 7 March 2018. Participants will be kept
anonymous and only the researcher and supervisors will have access to personal details. Personal
details from the study sample will only be used for data extraction purposes. The project will be
registered online with the National Health Research Database in order to obtain CEO approval.

Study limitations

One possible limitations of the study is that some patient records may not be found, thus
compromising the study sample. Also, if patient records have inadequate details, the study sample
may also be compromised. Another limitation is that this will be a retrospective study.

Timing

Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Literature
review

Preparation
of protocol

Protocol
assessment

Ethics
application

Data
collection

Data
analysis

Write up

Paper write
up
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Funding

All costs will be the responsibility of the research candidate including transport, stationery,
photocopying and printing of any materials.
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Data sheet

Participant number

Study number

Age Parity

Booking facility

OTertiary hospital
oSecondary hospital

O District Hospital

oCommunity Health Centre (CHC)
o Unbooked

o Other

Gestational age at booking

Gravidity Heamoglobin

Details of HIV Diagnosis
dPre-Pregnancy Date/ Year
OAntenatal

O Intrapartum

o Postpartum

oTest not done

Antiretroviral therapy
Initiation oPre-pregnancy
OAntenatal

Gestational age at initiation

oPost-partum
0 Unknown
Regimen ONo treatment given

OFDC (Atrozia)

Referral facility

XIX

[IRahima Moosa Hospital
[1South Rand Hospital

[IChris Hani Baragwanath
Academic Hospital

[1Edenvale Hospital
[1Thelle Mogoerane Hospital
[1Tambo Memorial Hospital
[IHilbrow CHC

[1Yeoville CHC

[1Witkoppen CHC

[1Jeppe Park CHC
[JAlexandra CHC

[1Other




o2nd line agents

o Other, specify

Change of regimen during pregnancy oYes oNo
Reason for change OTreatment failure
oSide effects

o Other, specify

Baseline Bloods
Creatinine

Barcode in file YO No
OResults not checked

OTest not done

0 <85
o >85
Actual value
Routine repeat test oY oN
O 3 months
0O 6 months
O Inappropriate
Test done for another indication O Hypertensive disorder
ORenal disease
DOElective caesarean section
oOother
Cb4
Gestational age at testing
O Barcode in file Yo No

OTest not done

o Result not checked

Result: 0 <100

XX



0<101-200

0<350
02351
Actual value

Cryptococcal screening done aY oN
CrAg testing oPositive oONegative
Cryptococcal prophylaxis oY oN
IPT oY oN
Routine clinical TB screening oY oN
Co-trimoxazole prophylaxis oY oN

Viral load

Gestational age at testing

Barcode in file Yo NO
OTest Not done
oResult not checked

Duration on ART when viral load done

Result o LDL
o 100 - 400 copies
0401 - 1000 copies
0O > 1000 copies
Actual Value
Repeat testing oY oN
If yes ORoutine oAdherence monitoringoTreatment failure

Result of repeat

Birth PCR

Gestational age at delivery Birth weight
Barcode in file Yo No
OTest not done

OResults not checked

Result o Positive
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O Negative
O Indeterminate
ARV prophylaxis given oY oN
oNVP for 6 weeks
oNVP for 12 weeks
oONVP and AZT for 6 weeks
OTriple ARV prophylaxis Duration

OOther, Specify
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