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Overview

• START trial 

• Evidence when to start ART in children

• Implications for treatment initiation in 

paediatric HIV
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Summary of the results

• Excellent retention and good adherence to ART

• 1.8% in the immediate and 4.1% in the deferred group 

experienced primary outcome during  the study (~3 years) 

• 57% reduction in risk

– Evident for both Serious AIDS and Serious Non-AIDS Events

– Greater for Serious AIDS Events, TB and Cancer

• Consistent regardless of 

– Age, gender, race, region of the world

– Baseline CD4+ count & HIV viral

• Safety outcomes were similar in the two groups

Generalisable to 

different populations in 

different settings



• 68% events occurred at CD4 >500 

� no CD4 threshold for treatment initiation

• Effect is seen for both infectious and non-infectious 

events

• Early treatment appeared to restore capacity to respond 

to infectious and non-infectious agents 

– At CD4 >500, effect is CD4 independent 

• ? Immune activation, inflammation and premature 

immune senescence could be a primary cause of immune 

dysregulation



Implications for practice
• 57% reduction in RR - what does this mean?

• Uncommon events � small reduction in AR and a large NNT

Relative 

Risk

Absolute Risk 

reduction

NNT

to prevent 1 

event in 1 year

AIDS, serious non-

AIDS or death 0.57 0.64/100 PY 155

• 155 people to treat for a year to prevent 1 event 

• However if you consider the number of HIV(+) individuals 

with high CD4 who are not on ART worldwide it will translate 

to millions saved per year from having an event by starting 

immediate treatment



Health benefits for individuals and 

populations

ART started after HIV diagnosis regardless of 

CD4: 

START � lower risk of developing AIDS or 

other serious illnesses

HPTN 052 � transmission reduction 

Health Systems to expand in order to implement 

the use of ART for all



Strong recommendations for adults to 

treat all

BHIVA 2015

US 2015

WHO 2015

EACS 2015



What about children?



Children <3 years Children 3-10 years

Adolescents



Children < 3 years



*ART started 

CD4% <25% or 

WHO stage 4

CHER 

Early ART

Delayed ART
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*<3 months

HR = 5.0

95% CI 2.0-12.6

P<0.001



http://www.penta-id.org/hiv/penta-trials/penta

High risk of disease progression in children aged 1-3y 

within 12 months

HPPMC. Lancet 2003; 362: 1605-11 

PENTA calculator



AIDS Death

CD4* 25% < 1000 25% < 1000

1 year 16% 23% 4.5% 6.6%

2 years 8.8% 9.4% 2% 1.7%

3 years 6 % 5.1% 1.2% 0.6%

Children 1-3 years: risk of progression 

High viral load 

and CNS 

vulnerability

*PENTA 2009 CD4 thresholds for children ≤ 3 years for ART

PENTA 

2014-2015 

guidelines:



Adolescents



0-4 years

5-9 years

10-17 years
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Dwight et al. Pediatrics 2014

PENPACT-1

Weeks after ART initiation

Mathematical modelling

Older children don’t achieve 

good immune reconstitution 

with later treatment start



Other considerations for 

treating all adolescents

• Risk of early malignancies (Hypnet)1

– 25 malignancies in PaHIV 15 centres + CHIPS

– Malignancy diagnosed at 13-24 years, 2000-2014

• Median 17 yrs (IQR 15, 22) 

– Median CD4 350 [156, 568], 11/19 viraemic

• Cardiovascular disease among adolescents2

• Poorer adherence with late ART start3

• Risk of transmission 

1. S Herbert et al. BHIVA 2015 2. Patel K et al. Circulation 2013; Sainz et al. JAIDS 2014

3. Koenig LJ et al. Curr Opin Obstet Gynecol 2011; Khan M et al. ADC 2009 



Children aged 3-10 years



No difference in 

AIDS-free survival1 or 

neurodevelopmental outcomes2

No difference in 

AIDS-free survival1 or 

neurodevelopmental outcomes2

PREDICT

Children on early ART 

were growing better and 

had higher CD4% 1

Children on early ART 

were growing better and 

had higher CD4% 1

p=0.003

2. Puthanakit et al. PIDJ 2013. 1. Puthanakit et al. Lancet ID 2012. 



Other benefits from early ART in 

children

• Neurocognitive outcomes are better1

• Growth better if treat at younger age2

• Pubertal development better if treat <8 years3

• Structural cardiovascular changes are reversible in 

children on ART 

– CHAPAS-3, median age 2.9y (IQR 1.7-4.4)4

2. ARROW, AIDS in press; Musoke P, BMC Ped 2010; 

Kekitiinwa A, JAIDS 2008; McGrath CJ, AIDS 2011

1. Crowell AIDS 2015; Laughton AIDS 2012; 

Ruel TD CID 2012

3. Szubert AIDS 2015; Williams AIDS 2013

4. Kenny JM. CROI 2015 (O-2)



Children <3 years Children 3-10 years

Adolescents



Immediate Deferred

• Children who survived beyond 

3y – slow progressors

/different immune system

• Delay for 2-3 years � start 

with better/more convenient 

formulations

• Preservation of treatment 

options

• Reduction of ART cumulative 

toxicity

• Viraemia & immune activation 

are harmful regardless of CD4 

• Low toxicity with current ART

• If delayed until CD4 drop, most 

would start within a couple of 

years

Research          
Evidence

Patient 
values

Clinical

Information



In conclusion..

• Starting ALL on ART pursue individual and programmatic 

benefits 

• Recommendations in adults based on strong evidence, and 

probably can be extrapolated to older adolescents

• A trial similar to START is impossible to repeat in children

• Although children are not small adults, ‘same direction’ effect 

is expected 



Should we change our treatment 

guidelines?

• Strong evidence in children <1 y (CHER)

• Moderate evidence in <3 y (risk of progression) and >10 y 

(long-term CD4)

• Weak evidence in 3 to 10 y (growth, puberty, neurocognitive 

outcomes, CVD surrogate markers)

Treat ALL? OR



Avoidance of AIDS, 

serious non-AIDS 

and Death

Long-term health and 

wellbeing for 

individuals and 

populations

Treatment 

aims
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Thank you for listening!!


