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Overview

• PMTCT and resistance 

• How does PMTCT affect current ART choices?

• Current ART regimens in children and 

adolescents 

• Acquired resistance 

• Full circle…..Pregnant PHIV 



Prevention of mother-

to-child transmission 



Increased access to 

ART 
=reduced paediatric 

HIV infection  

In priority countries 

substantial reduction in 

paediatric infections 

Reduced 6 week and 

end HIV transmission 

rates 



Transmitted resistance: 
- 3% (India) NRTI> NNRTI>PI; 

- SA >5%; 

- 6% Republic of Congo; 

- 16-17% (Rio de Janiero) PR>NRTI=NNRTI (Brazil)

2°PMTCT (Pre-option B/B+)

• sdNVP: High percentage of women have RM after   
sdNVP→ Treatment failure on NNRTI (6-18 months)

• Zidovudine monotherapy 14%

• ? Impact of zidovudine and TDF/FTC on NVP 
resistance 

HIV resistance in pregnant women 

De Lourdes Teixeira; Delatorre;  Mani; Steegan; Samuel; Bruzzone; Olson, Lockman, 

Stringer 



• Postpartum period particularly challenging for adherence, 
VL suppression and resistance

• Most commonly first line EFV/FTC/TDF

• Low genetic barrier to resistance 

• May result in transmitted resistance to infants/sexual 
partners 

• Malawi PURE study: 55% of full cohort suppressed at 6 
months (84% in retained and VL tested); 35% resistance, 
mainly NNRTI 

• Uganda: small cohort-low drug resistance (6%)

• Tanzania: Ngarina et al 12 months PP 61% VL >400cps/ml 
and resistance 34%

• Increasing use of dolutegravir (Botswana) and some 
countries recommend Raltegravir or PI first line

Option B/B+ 

Hosseinipour, Machnowska, Ngarina



May frequently 

need Infant 

prophylaxis 





Questions remaining…..

• Should we base PMTCT prophylaxis on VL 

monitoring? 

• What is the impact of maternal resistance on 

HIV transmission to infants? 

• Limited data to support triple therapy in 

infants….is more better?  

• What should we do for breastfeeding infants 

where maternal VL is ↑? 





EuroCoord-

CHAINEPPICC

Mananas, 

Amazonas

Boerma, JAC, 2017

Pre-treatment drug resistance (Boerma et al):

Overall: 

- Pre-treatment drug resistance (PDR) 42.7% (95%CI 26.2%–

59.1%) PMTCT-exposed children; 12.7% among PMTCT-

unexposed children (P=0.004)

- Increased RM in PMTCT-unexposed 2004-2013-0-26.8%-

- NNRTI most common (32.4% exposed and 9.7% unexposed) 

- NNRTI 25%; NRTI 5.4%; PI 1.3%

- NNRTI RM more common in children < 3 years 

- In children <3 years, 46.1% PMTCT-exposed children and 

19.2% PMTCT-unexposed children had PDR

- > 3 years, 36.2% of PMTCT-exposed children and 9.3% of 

PMTCT-unexposed children had PDR



- Median age 4 months

- Overall resistance 54% (mainly NNRTI-53%)

- Neonatal ART exposure risk factor

- Decreased resistance with increasing age 
Hudson, CID,  2017



Resistance mutations in HIV+ infants 

a) Resistance mutations 

where at least 1 NNRTI 

mutation  (88 PMTCT, 18 

no PMTCT) 

b) Resistance mutations 

where at least 1 NRTI 

mutation (23 PMTCT, 8 no 

PMTCT)

Kuhn, AIDS, 2014

78% PMTCT 

exposed with 

NRTI 

resistance 

also had 

NNRTI 

resistance 



How does this impact 

ART choice in children? 





NVP-exposed  

Palumbo, NEJM 2010 

NVP-unexposed  

Violari, NEJM 2012 

Similar recommendations 





• In many LMIC LPV/r (and RTV) is not available:

- Expensive

- Storage difficult

- Newer formulations such as pellets-limited access 

• FDA Black box warning- neonates < 2 weeks post 
concepOon age……problem ↑ birth tesOng

• NNRTIs still backbone of ART regimens in under 3 years 
in most SSA

• And advantages to NNRTI  (especially in older children)

- More FDC options 

- Better tolerability than kaletra

- Once daily regimen- adherence advantage 

- Lower long term metabolic toxicity 

BUT…..



ARROW Trial: 

• VL response in children exposed vs not exposed to 
NVP→NVP-based regimen 

• Similar VL suppression rates (<80 cps/ml) at week 144

• No difference in NNRTI or NRTI resistance mutations

• Option in LMIC especially those > 1 year even if NVP-
exposed 

Kay et al: Uganda: NVP-exposed infants initiated on NVP at 
median 8.3 months

• Probability of VL suppression at 18 months 56% 

• Factors associated with VL suppression: increasing age, 
lower baseline VL and increased CD4% 

What is the impact of using NNRTIs 

clinically? 

Musoke, AIDS, 2015; Kay, J Trop Ped, 2012



NEVEREST(SDNVP exposure) 

NEVEREST NVP 

• Using primary endpoint of VL< 
50 cps/ml switch group 

• BUT those in switch group had a 
higher probability of VL> 1000 
copies/ml (20%)

• Switch group 87% with VF had 
NNRTI resistance (67% Y181C)

• Pre-treatment NNRTI RM 
strongly associated with VL > 
1000 copies/ml 

• 31/143: 25 Y181C; 4 K103N 

• At 156 weeks risks of VL > 1000 
cps/ml similar in both groups 

• All children in switch failed by 52 
weeks

NEVEREST EFV  

• Switch to EFV from 3 years 
with VL suppressed on LPV/r

• Lower probability of VL > 50 
cps/ml and VF in the switch 
group (48 weeks) 

• 3/4 with VF K103N mutation 

• PMTCT exposure → Y181C 
predominates →may explain 
more success with EFV 
compared to NVP

Coovadia, JAMA, 2010; Kuhn, Lancet, 2012; Coovadia, JAMA, 2015

VL monitoring is key-↑ 

frequency 



MONOD ANRS 12206 (Burkina Faso & Cote De Ivoire) 

- Similar design to NEVEREST EFV

- 40% no PMTCT exposure 

- 12 months similar rates viral suppression (< 500 cpls/ml) 

between arms

- Similar rates VF (> 1000 copies/ml) 

- VF: 77% DRT

- NNRTI 69% (K103N; Y181C)

- 4 cross resistance to 2nd generation rilpivirine &etravirine

- NRTI 46% (M184V) 

- 43% in each arm had NNRTI resistance mutations 

IeDEA:

- VL suppression rates in children initiating EFV-based ART through 
different ART eras

- PMTCT exposure not associated with VF 

Dahourou, BMC Med, 2017; Fairlie, unpublished 

EFV non-

inferior 

to LPV/r 



Acquired resistance in 

children and adolescents 



Children are more likely to develop 

VF +- resistance 
• Poor adherence

- Palatability of ART 

- Pill burden

- Formulations eg no dispersible ABC/3TC & FDCs uncommonly available 

• Treatment of co-disease especially TB 

• Dependency on adult

• PMTCT 

• Socio-economic factors 

Adolescents:

- psychological and structural barriers 

- peer acceptance

- disclosure 

- emotional challenges of puberty 





HIVDR in Paediatric Patients failing ART

� A national cross sectional facility based study of HIVDR among children on 
ART who are experiencing VF was implemented in 2017 

� 45 sentinel ART sites in 9 provinces

� Sample size: 1475 specimens spanning 1-5, 5-10, 10-15 and 15 – 19 years age groups

25

61%

33%

5%

Regimen
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NNRTI

II

NRTI(3TC)
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12%
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2%
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11%

Resistance patterns

Wild-type

NNRTI

NRTI

NRTI+NNRTI

PI+NRTI

Hunt et al 



• Will need DRT 

- Prolonged NNRTI-based ART 

- Failing PI-based ART (early if previous TB)

• Access to 2nd and 3rd line regimens 

• Dolutegravir…..

• Still need dosing and registration down to 

youngest ages 

What does this mean for future 

regimens 





Tassiopoulos, CID, 2015:

-Sexual Initiation associated with 

increased non-adherence 

-62% unprotected SI 

- 42% VL > 5000 cps/ml

Lazenby, Inf Dis O&G, 2016:

- More likely to have increased DR

- Increased likelihood of 

nonstandard ART regimens 

- No increased AE 

Full circle……

22%

57%

38%

62%



Conclusions 
• Optimised maternal ART regimens and VL 

suppression key =no transmission 

• Current infant prophylaxis drugs may not be 

effective if maternal resistance 

• Paediatric ART is complex in face of resistance 

(Transmitted and acquired) 

• Newer drugs (dolutegravir) hold promise but 

still need completed dosing, safety, efficacy 

and registration 


