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L\ 30% antenatal seroprevalence

80 000 HIV exposed infants/year

HIV infected infants/year

No PMTCT === 26 000
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When to Start?

 Compare the
— DHSS guideline ( USA )
— PENTA guideline ( EUROPE)
— SA Guideline (similar to the WHO Guideline)
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Consider

START ALL
CD4
count
<25%

AIDS/Clinical

Cat C/Most

Cat B CD4

conditions count
<350

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

START ALL

CD4 < 25%
or <1000

CD4 < 20%
Symptomat or < 500
ic Children

or WHO
3/4

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

START ALL

CD4 <25%
or <750

WHO
Stage 3/4 CD4 <350



When to start?

Eligible to Start ART

= All children less than 1 year of age

= Children 1 -5 years with clinical stage 3 or4 or CD4 = 25 % or
absolute CD4 count < 730 cellsfpl

e Children = 5 years to 15 years with clinical stage 3 or 4 or CD4 <
330 cellsipl
Require Fast-Track (i.e. start ART within 2 weeks of being

eligible)

=  Children less than 1 year of age
= Stage 4
= MDR or XDR-TB




igh frequency of rapid immunological progression in
Africani ' i rinata
HIV prophylaxis

Wendy Mphatswe®, Natasha Blanckenberg®, Gareth Tudor-Williams”,
Andrew Prendergast®, Christina Thobakgale®,
Nompumelelo Mkhwanazi®, Noel McCarthy¢, Bruce D. Walker”®¢,
Photini Kiepiela® and Philip Goulder®<4

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
(a)

Rapid decline in CD4 count over
the first 2-3 months
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WHO stage 1-2 criteria
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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 H
evidence from t
Antiretrovira

V-infected infants:
ne Children with HIV Early

Therapy (CHER) Study

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

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

PERINATAL HiV
RESEARCH UNIT

Trials

MRC Unit



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

CHER Trial
Part A n= 375 Early Treatment

e L —

HIV infection diagnWre 12 weeks and CD4% >E%\

e J, N\

Arm1 Arm 2 Arm 3
Deferred Short course Long course
treatment (to first birthday) ( to second birthday)

N=125 N=125 N=125

l \l\ /l/

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

1

FOLLOW UP
For a minimum of 3.5 years




Variable Early Treatment Deferred Treatment
(arm 2/3) - n=252 | (arm 1) - n=125

Died (%)

Person Years of 167 79 246

follow-up

Rate per 100 PY 6.0 (2.9; 10) 25.3 (15.5; 39.0) 12.2 (8.2; 17.4)
(95% Cl)

Hazard Ratio

P - value 0.0002



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

- Arm 2/3

3 months 10 41

3 to 6 months 4 23

6 to 12 months 3 9



Variable Early Treatment | Deferred Treatment — | Total
Arm 2 /3 (n=252) | Arm 1 (n=125)

Died at
home/unknown

Gastroenteritis

Pneumonia
/sepsis

PCP /CMV
SIDS

Liver failure

Total

10

20

30



Variable Early Treatment Deferred

Arm2 &3 Treatment
n =252 Arm 1
n=125
Failure to thrive 18 19 37
Developmental delay 0 8 8
PCP 0 5 5
Oesophageal candidiasis 0 2 2
Extrapulmonary TB 1 1 1
CMV colitis 0 1 1
CMV pneumonia 0 2 2
CMV Hepatitis 0 1 1

Pneumococcal disease 0 2 2



e 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 PENTA South African
Guideline

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

Tenofovir + FTC
(Adolescent)

NNRTI EFV >3yrs EFV > 3yrs EFV > 3yrs
NVP < 3 yrs NVP < 3 yrs

P LPV/rtv LPV/rtv LPV/rtv
Atazanavir

Fosamprenavir



What to start?

All infants and ABC + 3TC + LPV/r
children under 3

years

Children 3 years or ABC + 3TC + EFV

over

Currently on d4T- Can continue Substitute — once
based regimen with lipodystrophy

no side-effects suspected




Abacavir in First line Regimen

Relative cost of Abacavir to
Stavudine:

e Abacavir oral suspension: R149,51
¢ Abacavir Tab (300mg): R356,04

e D4T Capsule(20mg): R18,06
e DAT Syrup (200ml): R13,22

Advantages over Stavudine:

¢ Improved toxicity profile
¢ Improved efficacy

e Selection of a move forgiving
resistance mutation pattern




DAT Toxicity

Table 7. Severe toxicities in infants and children associated with specific first-
line antiretroviral drugs and potential first-line drug substitutions

First-line | Most frequent significant Suggested first-line ARV drug
ARV drug | toxicity for the ARV drug substitution
ABC Hypersensitivity reaction AZT
AZT Severe anaemia@ or neutropenia® d4T or ABC
Lactic acidosis ABCH
Severe gastrointestinal intolerance® d4aT or ABC
d4T Lactic acidosis ABCH
Peripheral neuropathy AZT or ABC*®
Pancreatitis
Lipoatrophy/metabolic syndrome! ABC




Lipoatrophy — NRTI related

‘ii i



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

occured:

e 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 :

e 20% truncal lipohypertrophy
* 8% Peripheral lipoatrophy
* 5% Combined form

* Metabolic Study: 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

e Children who develop toxicity to Stavudine and are virologically
suppressed should have a single drug substitution to Abacauvir.

e Toxicity warranting a switch :
e Lactic acidosis
e Peripheral neuropathy
e Fat Redistribution Syndrome (FRS) - Lipoatrophy/Lipodystrophy#

e 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

_ All very user dependant

* Radiology:

— DEXA / MRI — Not cost effective or available for routine screening



ARKLIVLED

Comparison of dual nucleoside-analogue reverse-transcriptase
inhibitor regimens with and without nelfinavir in children with HIV-1
who have not previously been treated: the PENTA 5 randomised trial

Paediatric European Network for Treatment of AIDS (PENTA)*

THE LANCET - Vol 359 = March 2, 2002

Compared 3 NRTI combinations

with Nelfinavir (unboosted) By NRTI group
0- — == == Zidovudine/lamivudine
——b— 7 dovudine/abacavir

== =@ == Lamivudine/abacavir

Overall test at 24 weeks p=0-01
at 48 weeks p=0-01
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Zidovudine/ Zidovudine / Lamivudine /
lamivudine (1) (n=36) abacavir (2) (n=43)* abacavir (3) (n=45)*

Week
24
<b0 copies/mL 14 (39%) 21 (49%) 22 (49%)
<400 copies/mL 16 (44%) 32 (74%) 34 (76%)
48
<50 copies/mL 11 (31%) 19 (44%) 25 (56%)

<400 copies/mL 16 (44%) 26 (60%) 32 (71%)




Lamivudine/abacavir maintains virological superiority
over zidovudine/lamivudine and zidovudine/abacavir
beyond 5 years in children

Paediatric European Network for the Treatment of AIDS (PENTA)

126 children Tollowed alter 48 weaaeks

AIDS 2007, 21:947-955

ol
Ficddowudina\Jarmiwvuddire:
=36

ridowvudinaevabaoavir
1=}

3
larmvudinaabsacawvir
=65

At 5 yvoars:

19 =still taking

Zidovudinaeisdamibvudine

1 changed RNRTIs from
zidovudine\lamiivudine only
=24 weaeks for toxicity

2 changaed MNRTIsSs from

Zidovudineslamiivudine only

=24 weaeks

with HIV=-1 RMNA =400 copies/ml
- mirrypalification (rr=2)

14 changaed RNRTIES from
Zzidovudinahlamivudine [=Tali"]
=24 weeks

withh HIV-1 RMNA = 400copiasimmi

At 5 vears:

16 still taking

Zidovudinetsabacawvir

5 changed RMRTIs from
zidovudinaesabacawir only
=24 weaaks for toxicity

9 changaed MNRTIs from
Fzidovudinaetabacawvir only
=24 weaaks
with HIV-1 RMNA =400 copies/mil
= mirrmplification (rn=7)
- taxicity (f=2)

14 changed RNRTIS from
Zidovudinaetabacawvir ol

=24 weaeks

withh HIW-1 RNA =400copias/imi

Al 5 vears:

28 still taking

lamivudinesabacawvir

2 changed MRTIs from
lamivudineabhacawin
=24 weeks for toxicity

7 changed MRARTIs from
lamivudinesabacawvir only
=24 weeks
with HIV-1 RMNA =400 copies/mi
- mirryplification {r=23)
- toxicity (rn=:3)
- carar reqguest (rn=171)

2 changed RMRTIS from
lamivudinaelabacawvir

=24 weaks

with HIV-1 RMNA =400copias/mml




Log, , HIV-1 RNA

Mean change (n)
Zidovudine/lamivudine
zidovudine/abacavir
lamivudine/abacavir

p (adjusted)
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Year 1 Year3 Year s
-1.7 (36) -21 (36) -2.3 (31)
-2.3 (43) -23 (42) -25 (36)
-2.6 (45) -2.9 [(47) -3.4 (38)

0.03 0.03 0.001
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ABC induced Hypersensitivity Reaction

* |diosyncratic reaction

e 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



e 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.



The NEW ENGLAND JOURMAL of MEDICINE

ORIGINAL ARTICLE

-l‘ ] - - - -
HLA-B*5701 Screening for Hypersensitivity
to Abacavir
Simon Mallal, M.B., B.S., Elizabeth Phillips, M.D., Giampiero Carosi, M.D.,
Jean-Michel Molina, M.D,, Cassy Workman, M.B., B.S., Janez TomazZi&, M.D.
Eva Jagel-Guedes, M.D., Sorin Rugina, M.D., Oleg Kozyrev, M.D
juan Flores Cid, M.D., Phillip Hay, M.B., B.S., David MNolan, M.B., B.S.,
Sara Hughes, M.Sc., Arlene Hughes, Ph.D., Susanna Ryan, Ph.D.,
Micholas Fitch, Ph.D., Daren Thorborn, Ph.D., and Alastair Benbow, M.B., B.S.,
for the PREDICT-1 Study Team™

Incidence of ABC hypersensitivity (imm. Confirmed): 84% classified as White
Pre-screened grp: 0% with only 12% Black
Control grp: 2.7%

Overall prevalence of HLA-B 5701 — 5.6%

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



HLA B Hapto-type Distribution

PARV Study: Prof Bobat, Dr Kindra
Durban
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© 2009 British HIV Association HIV Medicine (2010), 11, 187-192

ORIGINAL RESEARCH

Prospective epidemiological study of the prevalence of
human leukocyte antigen (HLA)-B*5701 in HIV-1-infected
UK subjects

" ge e P IR T 7 T

C Orkin,' ST Sadig,2 L Rice® and F Jackson® on behalf of the UK EP1 team

'Department of Infection and Immunity, Barts & the London NHS Trust, London, UK, Centre for Infection, Cellular
and Molecular Medicine, St George’s, University of London, UK and *Medical Department, GlaxoSmithKline UK Ltd,
Stockley Park

Table 1 Prevalence of human leukocyte antigen (HLA)-B*5701 for all
subjects and main ethnic groups

HLA-B"5701 Prevalence %
n positive (95% Cl)
Dverall 1494 56 4 557
(3.49-5.60)
White only 618 49 7.93
(5.80-10.06)

African American/African 770 2 ﬁ
heritage only 0.07-0434)




Resistance Profile of Abacavir/3TC

e 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 M184YV 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

e 3TC resistance — M184V mutation

— Occurs early and confers high level resistance to
3TC

e DA4T 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. Page?’, M. Archary?, M.L. Gordon?, N. Padayachi?, R. Bobat?, H. Coovadia?, T. Ndung'u?

University of KwaZulu-Natal, Hasso Plattner Research Laboratory/Molecular Virology, Durban, South Africal, University of KwaZulu-Natal, Paediatrics and Child Health,

%

Durban, South Africa?

@@ d4T, 3TC, EFV (68%)
@3 3TC, AZT, NVP (12%)
3 3TC, AZT*, EFV (12%)
3 d4T, 3TC, Kaletra (8%)

&e**A\,«\s Q.\ ,&q,‘béfo
4&

NRTI Resistance Mutations



When to switch regimen?

Clinical Failure

Immunological Failure

: o :
Virological Failure



Virological Failure
_ South African Guidelines

*Incomplete virologic response to *Persistent viral load >1000copies/ml
therapy: <1.0 logl0 decrease in HIV RNA after sufficient time on HAART

copy number from baseline after 8-12 *Rebound of Viral load to baseline(i.e.
weeks of therapy, HIV RNA >400 the viral load the child had prior to start
copies/mL after 6 months of therapy, or of ARV)

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

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?
- 27Mne ]

Children above 3 AZT + ddl +LPV/r
years

Failed ABC +3TC +
EFV

Failed on AZT orddl- | ABC + 3TC + LPV/r
based regimen

Failed on LPV-based | Refer Specialist advice
regimen necessary and/or
hospital referral
Infants under 3 years | Refer Specialist advice
failing 1% line necessary and/or

hospital referral



Received Prolonged NVP Monotherapy (excludes sdNVP)

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

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

Recommended:
Darunavir + Raltegravir + 2 NRTIs

Alternative Regimens: (Holding regimen
pending availability of recommended
regimen)

3TC Monotherapy



Never received prolonged NVP Monotherapy (excludes sdNVP)

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

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

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 (ddl must be separated from Pl by 1-2 hours)

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



Laboratory Monitoring



Time ABC or D4T ABC or D4T AZT AZT
3TC 3TC ddl ddl
LPV/RTV Efavirenz LPV/RTV Efavirenz
-2 weeks (Screening) OR CD4 count* CD4 count* CD4 count*® CD4 count*®
0 weeks Viral Load Viral Load Viral Load Viral Load
(Baseline) FBC FBC FBC FBC
ALT ALT ALT ALT
LDL/TG LDL/TG
Cholesterol Cholesterol
1 month FBC FBC
2 months FBC FBC
3 months FBC FBC
6 months CD4 count CD4 count CD4 count CD4 count
Viral Load Viral Load Viral Load Viral Load
LDL/TG FBC FBC
Cholesterol LDL/TG
Cholesterol
12 months and every 12 CD4 count CD4 count CD4 count CD4 count
months Viral Load Viral Load Viral Load Viral Load
LDL/TG FBC FBC

Cholesterol

TG/Cholesterol




