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Background
• Conducted as part of the 5th South African National HIV Prevalence, Incidence, Behaviour and
Communication Survey, 2017
• Cross-sectional, population-based household survey conducted using a multi-stage stratified cluster
random sampling approach
• Persons of all ages in selected household eligible to participate
• Questionnaire data
• Dried blood spot samples

• HIV drug resistance (HIVDR) testing was included in the 2017 survey for the first time in the survey
series
• Over 7 million people living with HIV in South Africa
• Large ART programme, expanding further in 2016 with the implementation of ‘universal test and
treat’ policy (4.4 million people on ART in 2017, HSRC, 2018)
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Including HIV drug resistance testing in the survey
• To understand the levels of HIVDR in a large and expanding ART programme
• The HIVDR estimates from this survey are unique
• based on household population level data
• include people who are not accessing care, disengaged from care and those accessing private care
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Laboratory Testing
Dried Blood Spot
HIV AB screening
Nucleic Acid
Amplification Test

HIV Positive

HIV Incidence
(> 2 years)

ARVs

Viral Load

HIV Drug Resistance*
*Results presented today
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HIV drug resistance testing
• DBS spots excised
HIV positive

• TNA extracted
Viral load <1000 copies/ml

Insufficient for testing

• Amplification of a 1,084bp
PCR fragment
• PCR products sequenced

Successful PCR
amplification

• Stanford v8.0 algorithm

drug resistance
mutation

No drug resistance
mutations

• All specimens with a
sequence similarity of
<1.0% were repeated
from extraction for
confirmatory purposes
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Adult antiretroviral therapy guidelines, 2017

Adult antiretroviral therapy guidelines, 2017
Meintjes G. et al, 2017
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Testing Flow diagram: results
HIV positive
N = 2294
Sociodemographic
characteristics did not differ
between DRM and No
DRM group

viral load results
n = 2246
virally unsuppressed
n = 1107
Rejected (insufficient for DR Testing)
n = 45

DRM n = 200

No DRM
n = 497

DR Testing successful
n = 697

DR Testing unsuccessful and missing
data for merge
n = 365
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HIV drug resistance by drug class

%
weighed
27.4

22.8-32.6

NNRTI

18.9

14.8-23.8

NNRTI+NRTI

7.8

5.6-10.9

PI+NNRTI+NRTI

0.5

0.1-2.1

Total (any resistance)

95% CI

Drug type/class
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HIV drug resistance by ARV status
Variable

Any DRM %
(95% CI)

p value

NNRTI-only
resistance %
(95% CI)

p value

Dual NNRTI & NRTI p value
Resistance % (95%CI)

ARV status
ARV+ve

55.7 (42.6-67.9)

ARV –ve

22.8 (17.7-28.7)

20.0 (15.4-25.7)

2.1 (0.6-6.8)

ARV
defaulters**

75.9 (59.2-87.3)

56.4 (34.4-76.2)

14.3 (2.5-52.1)

15.3 (6.3-32.8)

0

ARV naïve*** 15.3 (6.3-32.8)

<0.001

14.3 (7.5-25.6)

0.311

40.4 (29.6-52.2)

<0.001

**ARV defaulters - self-reported daily ARV use but tested ARV -ve
***ARV naïve- self reported not taking ART and tested ARV –ve
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HIV drug resistance by sex and age
Variable

Any DRM % (95% CI)

p value

NNRTI-only resistance
% (95% CI)

p value

Dual NNRTI & NRTI
Resistance % (95%CI)

p value

Sex
Male

29.4 (22.5-37.4)

Female

25.8 (19.8-32.8)

0.473

19.6 (13.5-27.7)

0.772

18.3 (13.2-24.8)

9.7 (5.8-15.7)

0.202

6.3 (4.2-9.5)

Age (years)

0-14

33.7 (17.6-54.7)

0.803

17.7 (7.2-37.4)

0.883

14.9 (5.3-35.2)

15-24

30.5 (18.7-45.5)

22.1 (12.6-35.9)

5.7 (1.7-16.8)

25-49

26.6 (21.7-32.2)

18.6 (13.8-24.8)

8.2 (5.4-12.2)

50+

24.1 (14.8-36.7)

17.0 (8.9-30.0)

5.7 (2.5-12.8)

0.527
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HIV drug resistance by sex -youth & reproductive age group
Variable

Any DRM %* (95% CI)

p value

NNRTI-only resistance
%* (95% CI)

15-24 years

30.5 (18.7-45.5)

Males

48.7 (26.7-71.2)

Females

22.6 (11.4-39.7)

15.8 (7.4-30.7)

15-49 years

27.5 (22.5-33.2)

19.2 (14.8-24.4)

Males

28.8 (21.4-37.6)

Females

26.4 (19.7-34.4]

p value

22.1 (12.6-35.9)
0.067

0.676

36.7 (17.8-60.7)

19.7 (13.2-28.2)
18.7 (13.0-26.2)

Dual NNRTI & NRTI
Resistance %*(95%CI)

p value

5.7 (1.7-16.8)
0.063

7.8 (5.3-11.3)
0.857

9.1 (5.1-15.9)

0.392

6.6 (4.1-10.4)
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Conclusions
• First HIVDR dataset from nationally representative household survey in South Africa
• Drug resistant mutations >25% of HIV-infected persons
• Drug resistant mutations >50% of those on treatment
• Drug resistant mutations >20% of those not on treatment
• Very high proportions in HIV-infected persons no longer in care
• High proportion in ART naïve HIV-infected persons

• No significant differences by sex, age (high across all age groups)
• High level of DRMs among male youth

• Low levels of resistance among those on second line drugs
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Programmatic implications
• Stronger adherence support to reduce defaulting from ARVs
• Strengthened first line ART regimens by including integrase strand transfer inhibitors (INSTIs)
as a part of first line treatment
• Switching of failing patients to alternative regimens more quickly
• Continued monitoring of HIVDR levels

14

Limitations and further analyses
Limitations
• Cross-sectional design & survey data
• No data on duration of treatment

• Limited data on recent infections no analysis for objective asses included

Further analysis
• Investigate associations with behavioral data to further understand some of estimates
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Thank you for your attention
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