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Disclaimer 
The questions and comments highlighted during the course of 
the presentation and discussion are intended to be general in 
nature and do not reflect a specific strategy by ViiV Healthcare, 
Merck, or Johnson & Johnson. 



Two Overarching Objectives for Pediatric HIV 

• Optimal treatment with age-/weight-appropriate formulations 
and fixed dose combinations (FDCs) for infants, children, and 
adolescents 
 

• Support for their families, care-givers, and communities 
where they reside that are affected by HIV 

These also apply to bringing forward treatments/treatment strategies for 
HIV remission and ultimately cure in the pediatric space.  



People Living with HIV... 

>36,700,000 
 

Women, Men,  
and Children 

People Living 
with HIV 
(PLWHIV) 

WHO HIV Department, Dec 2016; http://www.who.int/hiv/data/epi_core_2016.png?ua=1 

~2.1 Million Children 
(<15 years of age) 

~4-6% of all PLHIV 



People Living with HIV... 

PLWHIV 

90:90:90 Goal 
 

Women, Men,  
and Children 

>36,700,000 
 

Women, Men,  
and Children 

PLWHIV 
On Treatment 

(PLTHIV) 
Increased efforts and 
resources to provide 
needed access 
WHO 2016 Estimates 69% of 
PLHIV on Treatment* 

• 43%  for Children LHIV** 

http://www.unaids.org/en/resources/documents/2014/90-90-90;  
* http://www.who.int/hiv/data/cascade_global_2016.png?ua=1; 
** UNICEF, UNAIDS, WHO Global AIDS Monitoring Data, 2017. 

http://www.unaids.org/en/resources/documents/2014/90-90-90
http://www.who.int/hiv/data/cascade_global_2016.png?ua=1


Preferred and Alternative Regimens 
by Age and Drug Class* 

* Adapted from “Guidelines for the Use of Antiretroviral Agents in Pediatric 
HIV Infection” http://aidsinfo.nih.gov ; additional details in speaker notes 

alternative preferred 

Presenter
Presentation Notes
Illustration from DHHS guidelines for treatment of pediatric HIV infection; Nov 2017 update.  See footnotes for each regimen below.

Footnotes;
a If treatment initiation is planned prior to 14 days of age, NVP is the Preferred agent. However, there are currently no clinical trial data
suggesting that initiating treatment within the first 14 days of life improves outcome (compared with starting after 14 days of age).
Consultation with an expert in pediatric HIV infection should be sought. Additional considerations regarding the use of NVP in infants
aged <14 days can be located in Specific Issues in Antiretroviral Therapy in Newborn Infants with HIV Infection. A change from
NVP to LPV/r should be considered after 14 days of life and 42 weeks post-gestational age based on infant genotype and the better
outcomes of LPV/r in children aged <3 year.
b LPV/r should not be administered to neonates before a postmenstrual age (first day of the mother’s last menstrual period to birth
plus the time elapsed after birth) of 42 weeks and postnatal age ≥14 days.
c RAL pills or chewable tablets can be used in children aged ≥2 years. Granules can be administered in infants and children aged 4
weeks to 2 years.
d DRV once-daily should not be used in children aged <12 years or weighing <40 kg and if any one of the following resistanceassociated
substitutions are present: V11I, V32I, L33F, I47V, I50V, I54L, I54M, T74P, L76V, I84V, and L89V. DRV/r is an Alternative
recommendation for children aged ≥6 years to <12 years because there are options that can be administered once daily. It is
preferred for adolescents aged ≥12 years and not sexually mature (SMR I–III) where once-daily administration is possible.
e DTG is recommended only for children and adolescents weighing ≥30 kg.
f EVG is currently recommended only in fixed-dose combination tablets. Tablets containing elvitegravir plus cobicistat plus
emtricitabine plus TAF are recommended as Preferred for children and adolescents weighing ≥35 kg. Tablets containing elvitegravir
plus cobicistat plus emtricitabine plus TDF are recommended only for children and adolescents weighing ≥35 kg, and in SMR IV or V.
g NVP should not be used in post-pubertal girls with CD4 cell count >250/mm3, unless the benefit clearly outweighs the risk. NVP is
FDA-approved for treatment of infants aged ≥15 days.
h EFV is licensed for use in children aged ≥3 months who weigh ≥3.5 kg but is not recommended by the Panel as initial therapy in
children aged ≥3 months to 3 years.
i RPV should be administered to adolescents aged ≥12 years and weighing ≥35 kg who have an initial viral load ≤100,000 copies/mL.
Key to Acronyms: ATV/r = atazanavir/ritonavir; DRV/r = darunavir/ritonavir; DTG = dolutegravir; EFV = efavirenz; EVG=elvitegravir; FDA
= Food and Drug Administration; LPV/r = lopinavir/ritonavir; NRTI = nucleoside reverse transcriptase inhibitor; NVP = nevirapine; RAL
= raltegravir; RPV=rilpivirine; TAF = tenofovir alafenamide; TDF = tenofovir disoproxil fumarate

http://aidsinfo.nih.gov/


People Living with HIV... 

PLWHIV 

90:90:90 Goal 
 

Women, Men,  
and Children 

PLTHIV 

? 
 

People Living with  
HIV Remission 

>36,700,000 
 

Women, Men,  
and Children 

PLWHIV 
in ‘remission’ 

(PLRHIV) 

<1% as “Elite Controllers”1 

?% as “Post-Treatment Controllers” 2 

 1 Olson et al., PLoS ONE 2014; 2 Saez-Cirion et al., PLoS Pathogens 2013; 3Persaud et al., NEJM 2013; 
4Saez-Cirion et al., IAS2015, Vancouver, #MOAA0105LB; 5Violari et al. IAS2017 Paris, #TUPDB0106LB 
 

Pediatric examples: 
• “Mississippi Baby”  3 

• French adolescent 4 

• CHER Trial child 5 

 



Virologic Rebound Post-Treatment Interruption: 
CHER Trial 

Adapted from Violari et al., CROI2018 Boston, #137  
and  Violari et al. IAS2017 Paris, #TUPDB0106LB 

 70% probability of 
rebound by 2 months, 
99% by 8 months 

 
 1 Child maintained 

virologic suppression 
after more than 8 years 
off ART 

Presenter
Presentation Notes

Viral and Host characteristics of a child with perinatal HIV-1 after prolonged period of ART cessation in the CHER trial
Avy Violari, Mark Cotton, Louise Kuhn, Diana Schramm, Maria Paximadis, Shayne Loubser, Sharon Shalekoff, Bianca Da Costa Dias, Kennedy Otwombe, Afaaf Liberty, James McIntyre, Abdel Babiker, Diana Gibb, Caroline Tiemessen




Virologic Rebound Post-Treatment Interruption: 
CHER Trial 

Adapted from Violari et al., CROI2018 Boston, #137  
and  Violari et al. IAS2017 Paris, #TUPDB0106LB 

 70% probability of 
rebound by 2 months, 
99% by 8 months 

 
 1 Child maintained 

virologic suppression 
after more than 8 years 
off ART 

What duration of sustained virologic 
suppression do we need to achieve 

with a curative agent/regimen? 

Presenter
Presentation Notes

Viral and Host characteristics of a child with perinatal HIV-1 after prolonged period of ART cessation in the CHER trial
Avy Violari, Mark Cotton, Louise Kuhn, Diana Schramm, Maria Paximadis, Shayne Loubser, Sharon Shalekoff, Bianca Da Costa Dias, Kennedy Otwombe, Afaaf Liberty, James McIntyre, Abdel Babiker, Diana Gibb, Caroline Tiemessen




People Living with HIV... 

PLWHIV 

90:90:90 Goal 
 

Women, Men,  
and Children 

PLTHIV 

? 
 

People Living with  
HIV Remission 

>36,700,000 
 

Women, Men,  
and Children 

PLRHIV 

1 
 

“the Berlin Patient”* 

People Living  
Cured of HIV 

(PLCHIV) 

*Hutter et al., NEJM 2009; 360:692-698. 

10 yr 
anniversary in 

Feb 2017! 



HIV Remission and Cure 
Goal   Clinical Phenotype   Other terms 

Cure  
•   HIV negative* 
•   No need for ARVs 
•   No disease progression 

•  Eradication 
•  Sterilizing Cure 

Remission  

•   HIV positive* 
•   Absence of viral rebound off ARVs 
for an extended period of time 
•   No or delayed disease progression  

•  Functional Cure 

  We all aspire to achieve HIV Cure, and will continue until we do. 
  HIV Remission may be more attainable in the near term.  
  Remission/Cure will (likely) be a multi-step, combination approach.   

*HIV  reservoir in blood and/or tissue;  HIV DNA, RNA, Proteins 



How should/do we approach trying to 
achieve HIV remission and ultimately cure 
for the >36,700,000 PLHIV? 



How should/do we approach trying to 
achieve HIV remission and ultimately cure 
for the >36,700,000 PLHIV? 

  Safe 

  Simple to administer 

  Scalable 

Chun, Moir and Fauci, Nature Immunology 2015 



How should/do we approach trying to 
achieve HIV remission and ultimately cure 
for the >2,100,000 Children LHIV? 

  Safe 

  Simple to administer 

  Scalable 

Chun, Moir and Fauci, Nature Immunology 2015 

These same factors also 
apply to pediatrics….. 



What knowledge/experience applies 
from developing ARVs for pediatrics? 



Experience From Development of Pediatric ARVs 

Area Experience Challenges 

Study Design/Conduct Plasma HIV RNA 
suppression 

Enrolment time and/or 
study population 

Dose/Dose Frequency Agent Specific Weight bands 
Age 

Formulation(s) Agent Specific User friendly 

Regulatory 
Submit Pediatric Plans* 
by the time of Phase 3 
Studies for Adults 

Potential for different 
opinions/requirements 
Western regulators for 
end users in Africa/Asia 

* Pediatric Study Plan (PSP) for FDA and Pediatric Investigation Plan (PIP) for EMA  



Clinical Development Programs for Pediatric ARVs 

• Generally well defined and relies upon an accepted 
surrogate marker for Registration 
– plasma viral load suppression in a relatively short time period 

such as 24 or 48 weeks 

Presenter
Presentation Notes
 



The Roadmap to HIV Remission/Cure 



How do we find our way? 
  Which reservoir(s) and by what measure? 

  What clinical endpoint(s) for Registration? 



How do we find our way? 
  Which reservoir(s) and by what measure? 

  What clinical endpoint(s) for Registration? 

For adults, adolescents, children, and neonates! 



Key point 

• Clinical development programs for pediatric ARVs is 
generally well defined and relies upon an accepted 
surrogate marker for Registration 
– plasma viral load suppression in a relatively short time period 

such as 24 or 48 weeks 

• Plasma viral load suppression and associated trial 
designs do not apply to developing agents/regimens for 
remission and ultimately cure 

Presenter
Presentation Notes
 



Are there “remission/cure” knowledge gaps 
that impact development of a curative 
agent/regimen for pediatric HIV infection? 

  Are all approaches evaluated in adults appropriate? 

  Is the safety profile required different from adults? 

  Are viral reservoirs the same? 

  Is Immune context the same? 



Unique Immunity in Infants:  
Favorable to Achieving HIV Remission 

Takata, Blood 2012; Gibbons, Nature Med 2014; Ananworanich, AIDS 2014; Uprety, CID 2015; van Zyl, JID 2015 
Martinez-Bonet CID 2015; Wang, Leuk Biol  2015; Klein, Lancet ID 2015; Palma, BMC ID 2016 

 
Slide Courtesy Dr Jintanat Ananworanich, US MHRP 



In the absence of a clinically validated surrogate 
marker as a Regulatory accepted endpoint for 
“remission” or “cure”,   how do we determine 
clinical relevance? 

  Analytical treatment interruption (ATI)? 

  How to design ATI?  Who to allow? 

  How long is relevant for Regulatory file? 



Questions 
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