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Paediatric HIV is a preventable 
Disease
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200 000 deliveries /year
30% antenatal seroprevalence
80 000 HIV exposed infants/year

HIV infected infants/year

No PMTCT 26 000 

sdNVP 12 000

Dual Therapy 4 000

HAART at 350 800
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• When to start?

• What to start?

• Role of abacavir

• When to switch?

• What to switch to?

• Laboratory Monitoring



When to Start?

• Compare the 

– DHSS guideline ( USA ) 

– PENTA guideline ( EUROPE)

– SA Guideline (similar to the WHO Guideline)



Age DHSS PENTA SA NATIONAL 
GUIDELINE

< 12 
mts

START ALL START ALL START ALL

1-3 
years

AIDS/Clinical 
Cat C/Most 
Cat B 
conditions

CD4 
count 
<25%

Symptomat
ic Children 
(CDC B/C) 
or WHO 
3/4

CD4 < 25% 
or <1000

WHO 
stage 3/4

CD4 <25% 
or < 750

3-5 
years

CD4 < 20% 
or < 500

> 5 
Years

CD4 
count 
<350

CD4 <350 CD4 <350

C
o

n
si

d
e

r

Asymp/ Mild sympt with 
single episode of serious 
bacterial infections / LIP 
with VL >100000 / CD4 
>25% or > 350 depending 
on age

Asymtomatic and CD4 
count above threshold 
and VL >100 000 c/ml



When to start?



Objective: Determine the natural history of HIV infection following 

peripartum sd-NVP and implications for ARV roll-out programs



Change in CD4 count over time

Rapid decline in CD4 count over 
the first 2-3 months



WHO stage 1-2 criteria



CD4% <30%



• Post sd-NVP:

– MTCT – 69% Intrauterine / 31% Intrapartum

– Using a CD% cut-off for ARV eligibility of-

• <20% - 35% of patients were eligible by 3 months and 
70% by 6 months.

• <25% - 55% of patients were eligible by 3 months and 
85% by 6 months.



ART initiated before 12 weeks 
reduces early mortality in 

young HIV-infected infants: 
evidence from the Children with HIV Early 

Antiretroviral Therapy (CHER) Study

Avy Violari, Mark Cotton, Di Gibb, Abdel Babiker, Jan 
Steyn, Patrick Jean-Philippe, James McIntyre

PHRU, University of Witwatersrand; KID-CRU, Stellenbosch University; 
MRC-CTU UK; DAIDS NIAID, NIH

http://www.ctu.mrc.ac.uk/


CHER Trial 
Part A n= 375

HIV infection diagnosed before 12 weeks and CD4% >25%

Arm 1

Deferred  
treatment

N=125

Arm 2 

Short course

(to first birthday)

N=125

Arm 3 

Long course

( to second birthday)

N=125

FOLLOW UP 
For a minimum of 3.5 years

ART (start or re-start) when CD4% <20% or clinical event 
(<25% from August 2006)

Early Treatment



Mortality Rates

Variable Early Treatment
(arm 2/3) – n= 252

Deferred Treatment 
(arm 1) – n= 125

TotalTotal

n = 377n = 377

Died (%)Died (%) 10  (4%)10  (4%) 20 (16%)20 (16%) 30  (8%)30  (8%)

Person Years of Person Years of 
followfollow--upup

167167 7979 246246

Rate per 100 PY Rate per 100 PY 

(95% CI)(95% CI)

6.0  (2.9; 10)6.0  (2.9; 10) 25.3 (15.5; 39.0)25.3 (15.5; 39.0) 12.2   (8.2; 17.4)12.2   (8.2; 17.4)

Hazard RatioHazard Ratio 0.24 (0.11; 0.51)0.24 (0.11; 0.51)

P P -- valuevalue 0.00020.0002



Risk of death

• Death rate per 100 person-years (Arm 2&3 vs. 
1)

Early treatment 
Arm 2/3 

Deferred treatment 
Arm 1

3 months 10 41

3 to 6 months 4 23

6 to 12 months 3 9 



Causes of Death 

VariableVariable Early Treatment Early Treatment 

Arm 2 /3 (n=252)Arm 2 /3 (n=252)

Deferred Treatment Deferred Treatment ––

Arm 1 (n=125)Arm 1 (n=125)

TotalTotal

Died at Died at 

home/unknownhome/unknown

44 88 1212

GastroenteritisGastroenteritis 44 44 88

Pneumonia Pneumonia 

/sepsis/sepsis

00 55 55

PCP /CMVPCP /CMV 00 33 33

SIDSSIDS 11 00 11

Liver failureLiver failure 11 00 11

TotalTotal 1010 2020 3030



Disease progression in all patients

VariableVariable Early Treatment   Early Treatment   

Arm 2 & 3Arm 2 & 3

n = 252n = 252

Deferred Deferred 

Treatment    Treatment    

Arm 1Arm 1

n = 125n = 125

TotalTotal

Failure to thriveFailure to thrive 1818 1919 3737

Developmental delayDevelopmental delay 00 88 88

PCPPCP 00 55 55

Oesophageal candidiasisOesophageal candidiasis 00 22 22

Extrapulmonary TBExtrapulmonary TB 11 11 11

CMV colitisCMV colitis 00 11 11

CMV pneumoniaCMV pneumonia 00 22 22

CMV HepatitisCMV Hepatitis 00 11 11

Pneumococcal diseasePneumococcal disease 00 22 22



Summary & Conclusions

• Starting  ART before 12 weeks of age  reduces 
early mortality by 75%

• Findings have implications for guidelines on 
timing of ART in early infancy

• These results support the need for enhanced 
pMTCT programmes, early infant diagnosis and 
effective transition to care. 



What to Start?

Drug Class DHSS PENTA South African 
Guideline

NRTI ABC + 3TC/FTC
ddi + FTC
AZT + 3TC/FTC 

ABC + 3TC
AZT + 3TC

Tenofovir + FTC 
(Adolescent)

ABC + 3TC

NNRTI EFV >3yrs
NVP < 3 yrs

EFV > 3yrs
NVP < 3 yrs

EFV > 3yrs

PI LPV/rtv
Atazanavir
Fosamprenavir

LPV/rtv LPV/rtv



What to start?



Abacavir in First line Regimen

Advantages over Stavudine:

• Improved toxicity profile

• Improved efficacy

• Selection of a move forgiving 
resistance mutation pattern

Relative cost of Abacavir to 
Stavudine:

• Abacavir oral suspension: R149,51

• Abacavir Tab (300mg): R356,04

• D4T Capsule(20mg): R18,06

• D4T Syrup (200ml): R13,22



D4T Toxicity

WHO: ARV Therapy of HIV Infected 
Infants and Children:2006



Lipoatrophy – NRTI related



• Replacing Stavudine prevents the progression 
of lipoatrophy but does not result in the 
reversal of the lipoatrophy that has already 
occured1

• Therefore there is a need for earlier detection of 
lipoatrophy/dystrophy and switching to Abacavir

1. Vigano A, et al. Normalization of fat accrual in lipoatrophic, HIV-
infected children switched from stavudine to tenofovir and from 
protease inhibitor to efavirenz



• Arpadi et al – 33% incidence : 
• 20% truncal lipohypertrophy
• 8% Peripheral lipoatrophy
• 5% Combined form

• Metabolic Study1 at King Edward VIII hospital –
150 patients enrolled with a 2 yr follow-up
– 13% incidence of Metabolic derangements
– Predominately Lipoatrophy – facial / limb
– Very low incidence of lipodystrophy and metabolic 

syndrome

1. Personal communication: Dr Meera Chaggan



1. Single drug substitution should only occur in 
the absence of virological failure

2. Encouraging earlier switching of D4T to ABC 
if Fat Redistribution Syndrome (FRS) 
suspected.

3. Include clinical monitoring of FDS in the 
monitoring protocol



Single drug substitution of Stavudine with Abacavir
• Children who develop toxicity to Stavudine and are virologically

suppressed should have a single drug substitution to Abacavir.
• Toxicity warranting a switch :

• Lactic acidosis
• Peripheral neuropathy
• Fat Redistribution Syndrome (FRS) - Lipoatrophy/Lipodystrophy#
• Metabolic syndrome including insulin resistance, hyperglycemia, 
hypertriglyceridaemia, hypercholesterlaemia and low HDL levels.

# FRS may result in permanent disfigurement. Early substitution of 
Stavudine with Abacavir will prevent clinical progression of FRS.



• Clinical monitoring:
– Photograph of child in the patient file at baseline.

– Antropometry: 
• Waist to hip ratio

• Abdominal circumference

• Limb circumference

• Radiology:
– DEXA / MRI – Not cost effective or available for routine screening

All very user dependant



Compared 3 NRTI combinations 
with Nelfinavir (unboosted)

•AZT / 3TC

•AZT / Abacavir

•Abacavir / 3TC

*

*









ABC induced Hypersensitivity Reaction 

• Idiosyncratic reaction 

• Occurs usually within the first 6 weeks after 
initiation of ABC

• Characterized by a Multi-organ dysfunction:
– Fever

– Skin Rash

– Fatigue, nausea, vomiting

– Diarrhoea, pharyngitis, dyspnoea and cough

– Can be rarely fatal



• Associated with HLA B 5701 – incidence has a 
strong racial predilection.

• Reaction improves soon after stopping ABC

• Reaction is worse on re-exposure to ABC and 
can be fatal.  



Incidence of ABC hypersensitivity (imm. Confirmed):
Pre-screened grp: 0%
Control grp: 2.7%

Overall prevalence of HLA-B 5701 – 5.6%

HLA screening – 100% Negative predictive value
48% Positive predictive value 

84%  classified as White 
with only 12% Black



HLA B Hapto-type Distribution

PARV Study: Prof Bobat, Dr Kindra
Durban





Resistance Profile of Abacavir/3TC

• 3TC resistance – M184V mutation
– Confers high level resistance to 3TC but at a fitness cost to 

the virus

– Develops early during treatment failure

• Abacavir Resistance
– Higher genetic barrier for the development of resistance.

– Require 3 mutations to develop high level resistance 
including M184V in addition to 2 of the following L74V, 
K65R, or Y115F mutations

– Because of resistance pattern – best used as a first line 
agent



Resistance Profile of D4T/3TC

• 3TC resistance – M184V mutation
– Occurs early and confers high level resistance to 

3TC

• D4T Resistance
– Develops due to the accumulation on Thymidine

Analogue Mutations (TAMs)

– If develops sufficient TAMs – will result in 
significant cross resistance to AZT



Drug Resistance Patterns and Genotypic Analysis of Viral Tropism in HIV-1 Subtype C-Infected 
Children Failing Antiretroviral Therapy in South Africa 

T.N. Page1, M. Archary2, M.L. Gordon1, N. Padayachi1, R. Bobat2, H. Coovadia2, T. Ndung'u1

University of KwaZulu-Natal, Hasso Plattner Research Laboratory/Molecular Virology, Durban, South Africa1, University of KwaZulu-Natal, Paediatrics and Child Health, 
Durban, South Africa2
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When to switch regimen?

Virological Failure

Immunological Failure

Clinical Failure



Virological Failure
DHHS South African Guidelines

•Incomplete virologic response to 
therapy: <1.0 log10 decrease in HIV RNA 
copy number from baseline after 8–12 
weeks of therapy, HIV RNA >400 
copies/mL after 6 months of therapy, or 
repeated HIV RNA above the level of 
detection of detection after 12 months 
of therapy. 

•Viral rebound: Repeated detection of 
plasma HIV RNA on ultrasensitive PCR 
assays. Infrequent episodes of low level 
viremia (<1,000 copies/mL) are common

•Persistent viral load >1000copies/ml 
after sufficient time on HAART
•Rebound of Viral load to baseline(i.e. 
the viral load the child had prior to start 
of ARV)

PENTA Guidelines: Awaiting PENPACT1 study results



• Clinical Criteria
• Lack of growth or decline of growth in a child showing initial response to 

treatment
• Loss of neuro-developmental milestones or development of HIV encephalopathy
• New evidence of stage 3 or 4 disease (not Immune reconstitution Disease)
• Recurrence of prior opportunistic infections 

• Immunological Criteria
• Confirmed return of CD4% (repeated in one month) to baseline i.e. the initial 

CD4% ( before ARV started)
• CD4 % falls to levels below baseline (in the absence of concurrent illness to explain 

this decline)
• More than 50% decline in CD4% from peak level in the absence of concurrent 

illness
•

• Virological Failure
• Persistent viral load >1000copies/ml after sufficient time on HAART
• Rebound of Viral load to baseline(i.e. the viral load the child had prior to start of 

ARV)



What to switch to?



Received Prolonged NVP Monotherapy (excludes sdNVP) (Fully resistant to 

all NNRTIs including Etravirine)

Never failed on Full dose Ritonavir
(Possibly sensitive to LPV/rtv / Fully 
sensitive to Darunavir and new class 
ARVs)

Recommended: 
LPV/rtv + Raltegravir + 2 NRTIs*
Darunavir + Raltegravir + 2 NRTIs*

Alternative Regimens: (Holding regimens 
pending availability of recommended 
regimens)
3TC + LPV/rtv
3TC Monotherapy

Failled on Full dose Ritonavir (Resistant to 
LPV/rtv /Possible intermediate resistance 
to darunavir/Fully sensitive to new class 
ARVS)

Recommended:
Darunavir + Raltegravir + 2 NRTIs

Alternative Regimens: (Holding regimen 
pending availability of recommended 
regimen)
3TC Monotherapy



Never received prolonged NVP Monotherapy (excludes sdNVP) (Sensitive to 1st

generation (EFV) and 2nd generation NNRTI (Etravirine)

Never received Full dose Ritonavir
(Possibly sensitive to LPV/rtv / 
Fully sensitive to Darunavir and 
new class ARVs)

Recommended: 
LPV/rtv + Efavirenz# + 2 NRTIs*
Darunavir + Efavirenz + 2 NRTIs*

Alternative Regimens: 
2 NRTIs* + Efavirenz#

3TC Monotherapy(Holding regimen pending 
availability of recommended regimen)

Received Full dose Ritonavir
(Resistant to Kaltera/Possible 
intermediate resistance to 
darunavir/Fully sensitive to new 
class ARVS)

Recommended:
Darunavir + Efavirenz# + 2 NRTIs*

Alternative Regimens: 
3TC Monotherapy (Holding regimen pending 
availability of recommended regimen)
LPV/rtv + Efavirenz# + 2 NRTIs*



# Recommended to switch from Efavirenz to Etrivirine if 
available

* Suitable NRTI combinations include:

– AZT+ABC (if ABC wasn’t used first line)

– AZT + ddI (ddI must be separated from PI by 1-2 hours)

– TDF +AZT (child > 12 years.)Monitor U&E and serum PO4 1-
3 monthly



Laboratory Monitoring



Time ABC or D4T 
3TC 
LPV/RTV 

ABC or D4T 
3TC 
Efavirenz 

AZT 
ddI 
LPV/RTV 

AZT 
ddI 
Efavirenz 

-2 weeks (Screening) OR  
0 weeks 
(Baseline) 

CD4 count* 
Viral Load 
FBC 
ALT 
LDL/TG 
Cholesterol 

CD4 count* 
Viral Load 
FBC 
ALT 

CD4 count* 
Viral Load 
FBC 
ALT 
LDL/TG 
Cholesterol 

CD4 count* 
Viral Load 
FBC 
ALT 

1 month   FBC FBC 

2 months   FBC FBC 

3 months   FBC FBC 

6 months CD4 count 
Viral Load 
LDL/TG 
Cholesterol 

CD4 count 
Viral Load 
 

CD4 count 
Viral Load 
FBC 
LDL/TG 
Cholesterol 

CD4 count 
Viral Load 
FBC 

12 months and every 12 
months 

CD4 count 
Viral Load 
LDL/TG 
Cholesterol 
 

CD4 count 
Viral Load 
 

CD4 count 
Viral Load 
FBC 
TG/Cholesterol 
 

CD4 count 
Viral Load 
FBC 
 
 


