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• Despite falling incidence rates -
approximately 150 000 children 
become newly infected with HIV

• Approximately 95 000 AIDS-related 
deaths in children

• Approximately 1.7 million children 
(<14 years) living with HIV

Paediatric HIV Landscape in 2022

New Pediatric HIV infections
Eastern/Southern Africa 50%
Western/Central Africa 37%
Asia/Pacific 9% 
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Paediatric HIV Landscape – South Africa

• New HIV infections in 2020
• Children (<15 years): 12 000 (6900 – 31 000)
• Adolescents (10-19 years): 38 000 (5 400 - 77 000)
• All Ages: 230 000 (150 000 – 310 000)

• People living with HIV
• Children (<15 years): 310 000 (200 000 – 540 000)
• Adolescents (10-19 years): 370 000 (190 000 - 550 000)
• All Ages: 7 800 000 (5 200 000 – 10 000 000) –

Prevalence 17.7 (11.7 – 22.5)
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Paediatric HIV Treatment Cascade: 95:95:95

Treatment cascade for children and adults, global, 2020

Source: UNAIDS 2021 epidemiological estimates
Slide courtesy of Mary Mahy

Percent of HIV exposed children tested by 8 
weeks, 

global and by region, 2015-2020
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Percentage of people living with HIV with suppressed viral load, by age, Global, 
2015-2020

Source: UNAIDS 2021 epidemiological estimates.

Paediatric Treatment Cascade: Viral Suppression

Treatment cascade for children and adults, global, 2020



Cascade - South Africa
Adults: 93:78:89
Children: 80:59:63

In patients where VL were performed 
children <5 are the most vulnerable 
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Adult - Paediatric Treatment Divide

Context Unique Adherence Issues
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Adult - Paediatric Treatment Divide

SIMPLICITY
Highly potent Fixed Dose Combination ART

COMPLEXITY
Less potent/ Individual formulations

VS

75% on NNRTI-
based regimens
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Status of current ART Recommendations

WHO RECOMMENDATIONS
* Term neonates

Birth* 
– 14d

14d –
4wks

4wks–2yrs
>3-14kgs

>2yrs
>14kgs

ABC + 3TC
+

TAF + FTC
+

NVP

RAL (>2kgs)

LPV/r

DTG

BIC

Birth* –
4wks

>4wks
3 – 30kgs >30kgs

AZT + 3TC
+

ABC + 3TC
+

TDF + XTC
+

NVP

RAL

LPV/r

DTG

Panel on Antiretroviral Therapy and Medical Management of Children Living with HIV. Guidelines for the Use of Antiretroviral Agents in Pediatric HIV Infection. Available 
at https://clinicalinfo.hiv.gov/en/guidelines/pediatric-arv/regimens-recommended-initial-therapy-antiretroviral-naive-children?view=full

DHHS RECOMMENDATIONS
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Status of current ART Recommendations

WHO RECOMMENDATIONS
* Absence of guidance for pre-term neonates

Birth – 4wks >4wks
3 – 30kgs >30kgs

AZT + 3TC
+

ABC + 3TC
+

TDF + XTC
+

NVP

RAL

LPV/r

DTG (10mg DT + 50mg) 

Panel on Antiretroviral Therapy and Medical Management of Children Living with HIV. Guidelines for the Use of Antiretroviral Agents in Pediatric HIV Infection. Available 
at https://clinicalinfo.hiv.gov/sites/default/files/inline-files/pediatricguidelines.pdf.

SA NDOH RECOMMENDATIONS
2019

Birth – 4wks >4wks
3 – 35kgs >35kgs

AZT + 3TC
+

ABC + 3TC
+

TDF + XTC
+

NVP

LPV/r

DTG (50mg)
From 20kgs

https://clinicalinfo.hiv.gov/sites/default/files/inline-files/pediatricguidelines.pdf


Closing the Gap – Towards Optimized Regimens

ABCBirth  (8mg/kg)

28 days

FDA Approval

Birth 2 years 12 years 18 years

3TC>32 Weeks GA

3 kgs and 4 weeks 

ZDVBirth

Pre-Term Newborn Infants Children AdolescentsTerm Newborns

Source: Drug Package InsertsOff-label use: Data available 

LPV/r14 days

DTG

RAL>2 Kg

Under Investigation

>14  Kg BIC

>14 kgs (no age cutoff) TAF



Improving Access

• Reducing regulatory barriers delaying 
access to optimized paediatric
formulations
• 4-in-1 ABC/3TC/LPV/r Granules
• DTG 10mg Dispersible Tablets (DT) 



Adolescents 
(>10 years and >35kgs)

• Significant advantages for alignment with adult regimens

• Preferred Option: 
• Tenofovir/Lamivudine/Dolutegravir (TLD FDC 300/300/50mg)

• Monitoring requirements: Calculated Creatinine 
Clearance - >80 mL/min

• Other concerns include weight gain and neuropsychiatric 
symptoms



ODYSSEY
<18 years old, 

Starting 1st line or switching to 2nd line

ODYSSEY A: 
First-line ART  

ODYSSEY B: 
Second-line ART

Follow-up: until last patient reaches 96 weeks
Primary endpoint: virological or clinical failure

DTG SOC DTG SOC 

Randomisation 1:1
Stratified by

3rd agent in SOC, NRTI,
availability of resistance 

testing

Randomisation 1:1
Stratified by

3rd agent in SOC, NRTI,
availability of resistance 

testing

SOC= standard of care

• International multi-centre, randomised 96-week 
non-inferiority trial 

• We aimed to compare efficacy and safety of DTG-
based ART with standard-of-care in children and 
adolescents starting first-line ART (ODYSSEY A) or 
second-line (ODYSSEY B)

• Main trial enrolled children ≥14 kg
• Aim to enrol ≥700 children: 310 ODYSSEY A, 390 

ODYSSEY B
• Powered for efficacy (total population and A&B 

separately)
• Once enrolment in the main trial was completed, the 

trial was opened for ‘under 14kg cohort’



Trial population

Baseline characteristics
• Median age 12.2 (range 2.9-18.0), 96% ≥6 years
• 49% female; 88% African
• 27% WHO stage 3/4

22% CD4 <200 cells/mm3

• 44% started first-line and 
56% second-line (by design)

Baseline ART from randomisation
• NRTI: 65% ABC+3TC, 23% TDF+XTC, 11% ZDV+3TC
• Third agent in SOC: first-line 92% EFV;                

second-line 72% LPVr, 25% ATVr

Follow-up
• Median follow-up 142 weeks (IQR 124, 159)
• 37 (5%) lost to follow-up

Main trial ≥14 kg, n=707

ODYSSEY A – first-line ODYSSEY B – second-line

NRTI backbone

80% ABC+3TC  54% ABC+3TC 

19% TDF+XTC 26% TDF+XTC

19% ZDV+3TC

Third agent in SOC

92% EFV 72% LPVr, 25% ATVr



47 (14%)           75 (22%)

N events (proportion)

-24 -20 -16 -12 -8 -4 0 4 8 10

DTG better                                             SOC better
Difference in proportion with failure by week 96 (%)

Total -8.0% [-14.2%,-3.1%], p=0.004

DTG non-inferior to SOC if CI is left of NI margin 

DTG superior to SOC if CI is left of 0

The majority (85%) met the 
primary endpoint on 
confirmed VL>=400 c/mL

DTG                  SOC

Primary outcome in the main trial (≥14kg): virological or clinical failure 
by 96 weeks
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N events (proportion)
DTG                  SOC

-24 -20 -16 -12 -8 -4 0 4 8 12
Difference in proportion with failure by week 96 (%)

DTG better                                             SOC better

Test of heterogeneity of treatment effect between A & B p=0.16

Total -8.0% [-14.2%,-3.1%], p=0.004

ODYSSEY A -12.5% [-20.6%,-4.1%], p=0.003

ODYSSEY B -4.6% [-11.8%,2.8%], p=0.22

47 (14%)          75 (22%)

15 (10%)          34 (22%)

32 (16%)          41 (21%)

Primary outcome in the main trial (≥14kg): virological or clinical failure 
by 96 weeks
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A/
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No significant difference in 
treatment effects by sex, 
weight, age, stratification 
factors, baseline VL or 
baseline CD4



CD4 count: change from baseline
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Summary of anthropometric measurements (main trial, ≥14kg)
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BMI-for-age: change from baseline

36

w96
DTG-SOC 

1kg 
(95%CI 0.3,1.7)

p=0.004

w96
DTG-SOC 

0.13 
(95%CI 0.01,0.25)

p=0.04

• Over 96 weeks mean additional gain in weight was ~1kg, and in height 0.8cm in DTG vs SOC 
• The differences occurred early and the gap between arms did not increase with time
• Differences in BMI-for-age between arms were similar by: first- or second-line, sex, age and TDF use
• Overall, 25 (4%) were newly overweight or obese at 96 weeks: 14 (4%) DTG vs 11 (3%) SOC (p=0.55)



Psychiatric adverse events (PAEs): ≥14 kg
DTG SOC Total P-value

N=350 N=357 N=707

Psychiatric  AEs, N [N participants] 12 [10] 7 [4] 19 [14] 0.097*

Suicidal ideation/behaviour 8 [8¥ ] 7 [4]

Depression 2 [2¥ ] 0 0

Insomnia 1 [1¤] 0 0

Psychosis 1 [1¤] 0 0

Serious Adverse Events 3 [2] 2 [1]

ART-modifying AEsψ 2 [2] 1 [1]

Hazard Ratio for time to first PAE§

(95% CI)
2.48

(0.78, 7.90)
1(ref) 0.125

*Comparing number of participants with at least 1 event; ¥ Two events: parasuicide and depression occurred 
in the same patient; ¤ Events occurred in the same patient; ψ One additional participant in the DTG arm 
changed ART due to an ongoing NPAE post trial censoring date; §Adjusted for ODYSSEY A and B



N Reports,
N [N participants]

TOTAL

DTG SOC Total P-value*
Self-harm 8 [8] 1 [1] 9 [9] 0.038
Life not worth living 20 [17] 5 [5] 25 [22] 0.009
Suicidal thoughts 13 [13] 0 [0] 13 [13] <0.001
Life not worth living or 
suicidal thoughts combined

27 [23] 5 [5] 32 [28] 0.001

* Comparison between participants ever reporting (carer or participant or both)

Mood questions (reports across follow-up): ≥14 kg

• Most reported symptoms were transient and did not lead to treatment change
• Only 4/23 patients in DTG arm  and none in SOC reported “life was not worth living” or 

suicidal thoughts more than once

• No difference between treatment arms in “low mood or feeling sad often”, “feeling 
worried often” and “feeling angry or aggressive often”

• More participants/carers reported symptoms of self-harm, “life was not worth living” or 
suicidal thoughts in DTG vs SOC:



Adolescents 
(>10 years and >35kgs)

• Alternative Options (SA): 
• Tenofovir Alafenamide/Emtricitabine/Dolutegravir 

(TAF/LD FDC 25/200/50mg)
• Tenofovir/Emtricitabine/Rilpivirine (TER FDC 

300/200/50mg)
• Tenofovir/Emtricitabine/Efavirenz (TEE FDC 

300/200/600mg
• Abacavir/Lamivudine/Dolutegravir (ALD FDC 

600/300/50mg)



Adolescents 
(>10 years and >35kgs)

• Alternative Options (Global): 
• Tenofovir Alafenamide/Emtricitabine/Bictegravir (TAF/FTC/BIC FDC 

25/200/50mg - >25kgs and 15/120/30mg  - 14 – 25kgs)

• CAB/RPV LA injectable (>12 yrs and > 35Kgs) – given every 2 months –
Stable switch in virally suppressed adolescents without prior evidence 
NNRTI or INSTi resistance) 



Infant and Child 
(4 weeks/3kgs and above)

• Preferred Option: 
• Abacavir/Lamivudine (120/60mg DT) + 

Dolutegravir (10mg scored DT)
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Dispersible tablets:
• Dispersed in liquid and 

consumed
• Chewed and swallow
• Swallowed whole



Cost: $4.50/pack of 90 tablets

Anticipated annual cost for a 10 kg child is R1840/year

Current annual cost (LPV/rtv) R7360/year 







ODYSSEY
<18 years old, 

Starting 1st line or switching to 2nd line

ODYSSEY A: 
First-line ART  

ODYSSEY B: 
Second-line ART

Follow-up: until last patient reaches 96 weeks
Primary endpoint: virological or clinical failure

DTG SOC DTG SOC 

Randomisation 1:1
Stratified by

3rd agent in SOC, NRTI,
availability of resistance 

testing

Randomisation 1:1
Stratified by

3rd agent in SOC, NRTI,
availability of resistance 

testing

SOC= standard of care

• International multi-centre, randomised 96-week non-
inferiority trial 

• We aimed to compare efficacy and safety of DTG-based ART 
with standard-of-care in children and adolescents starting 
first-line ART (ODYSSEY A) or second-line (ODYSSEY B)

• Main trial enrolled children ≥14 kg
• Aim to enrol ≥700 children: 310 ODYSSEY A, 390 ODYSSEY B
• Powered for efficacy (total population and A&B separately)
• Once enrolment in the main trial was completed, the trial 

was opened for ‘under 14kg cohort’

• ‘Under 14kg’ cohort
• Aim to enrol ≥20 children in each of the three lower WHO 

weight bands: 3-<6kg, 6-<10kg and 10-<14kg 
• To confirm efficacy, safety and the most practical dosing
• Proportions of first- and second-line not pre-specified
• Children in DTG arm did intensive PK



Trial population

Baseline characteristics
• Median age 12.2 (range 2.9-18.0), 96% ≥6 years
• 49% female; 88% African
• 27% WHO stage 3/4

22% CD4 <200 cells/mm3

• 44% started first-line and 
56% second-line (by design)

Baseline ART from randomisation
• NRTI: 65% ABC+3TC, 23% TDF+XTC, 11% ZDV+3TC
• Third agent in SOC: first-line 92% EFV;                

second-line 72% LPVr, 25% ATVr

Follow-up
• Median follow-up 142 weeks (IQR 124, 159)
• 37 (5%) lost to follow-up

Main trial ≥14 kg, n=707

Baseline characteristics
• Median age 1.4 years (range 0.1, 5.9)
• All from Africa
• 34% WHO stage 3/4 

22% had CD4 <15%
• 85% started first-line ART

15% second-line ART

Baseline ART from randomisation
• NRTI mostly 88% ABC+3TC; 12% ZDV+3TC
• Third agent in SOC 74% LPV/r; 21% NNRTI, 

5% RAL

Follow-up
• Median follow-up 120 weeks (IQR 97, 132)
• 5 (6%) lost to follow-up

<14kg, n=85



Primary outcome (children <14kg): virological or clinical failure 
by 96 weeks

SOC= standard of care

<14kg Stand-alone -19.6% [-37.9%,-0.5%], p=0.04

<14kg Bayesian Analysis -10.6% [-19.2%,-2.0%], p=0.02

To
ta
lN
I m
ar
g i
n

-50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 5 10 15 20
Difference in proportion with failure by week 96 (%)

DTG better                                     SOC better

11 (28.5%)      21 (48.1%)

N. with endpoint
(estimated risk): 
DTG            SOC

In both arms, 
3/4 of failures 
were due to 
confirmed VL 
≥400 copies 
after week 36 



Primary outcome (children <14kg and ≥14kg): virological or clinical 
failure by 96 weeks

SOC= standard of care

≥14kg -8.0% [-14.2%,-3.1%], p=0.004

<14kg Stand-alone -19.6% [-37.9%,-0.5%], p=0.04

</≥14kg Pooled Analysis -9.4% [-14.6%,-3.8%], p=0.001

<14kg Bayesian Analysis -10.6% [-19.2%,-2.0%], p=0.02

To
ta
lN
I m
ar
g i
n

-50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 5 10 15 20
Difference in proportion with failure by week 96 (%)

DTG better                               SOC better

58 (15.3%)     96 (24.7%)

47 (13.7%)      75 (21.7%)

11 (28.5%)      21 (48.1%)

N. with endpoint
(estimated risk): 
DTG            SOC

Test of heterogeneity of 
treatment effect between 
≥14kg and <14kg: p=0.50



Infant and Child 
(4 weeks/3kgs and above)

• Alternative Options: 
• Abacavir/Lamivudine (120/60mg DT) + 

LPV/r (Syrup/Pellets/Paediatric Tablet)
• TAF/Emtricitabine (25/200mg) + DTG 

(50mg) – over 20kgs
• Abacavir/Lamivudine/Lopinavir/ritonavir 

(FDC granules 30/15/40/10mg)



Infant and Child 
(4 weeks/3kgs and above)
• Alternative Options (Global): 
• Abacavir/Lamivudine/Dolutegravir (FDC 60/30/5mg 

DT)

• TAF/Emtricitabine/Bictegravir (FDC 15/120/30mg  -
14 – 25kgs)



Infant and Child 
(4 weeks/3kgs and above)

• On the Horizon: 
• CAB/RPV LA injectable (>2 yrs and > 10Kgs) –

given every 1- 2 months being studied in the 
CRAYON study – Stable switch in virally 
suppressed adolescents without prior 
evidence NNRTI or INSTi resistance)

• TAF/Emtricitabine/Bictegravir (FDC 
15/120/30mg) and TAF/Emtricitabine (FDC)



• Recommended options

• Zidovudine/Lamivudine/Nevirapine (Individual syrups – from 
D0)

• Abacavir/Lamivudine/Lopinavir/ritonavir (Individual syrups –
from D14)

 

 Lamivudine  
(3TC) 

Abacavir 
(ABC) 

Lopinavir/ritonavir 
(LPV/rtv) 

Target dose 2 mg/kg/dose 
TWICE daily 

8 mg/kg/dose 
TWICE daily  

300/75 mg/m2/dose 
TWICE daily  

Available 
formulation 10 mg/mL 20 mg/mL 80/20 mg/mL 

Weight (kg) Dose in mL Dose in mg Dose in mL Dose in mg Dose in mL Dose in mg 

≥ 3.0–< 4.0 0.8 mL 
12 hourly 

8 mg 
12 hourly 

0.5 mL 
12 hourly 

14 mg 
12 hourly 

0.8 mL 
12 hourly 

64/16 mg 
12 hourly 

≥ 4.0–< 5.0 1 mL 
12 hourly 

10 mg 
12 hourly 

0.6 mL 
12 hourly 

12 mg 
12 hourly 

1 mL 
12 hourly 

80/20 mg 
12 hourly 

Full-term Neonate 
(37 – 42 wks at Birth)



Full-term Neonate 
(0– 4 weeks)

Alternative options
• Abacavir/Lamivudine 

(Individual syrups from Birth)
• Raltegravir granules – from 

D0/>2kgs)



• On the Horizon

• Abacavir/Lamivudine (DT 60/30mg - from D0) – PETITE study

• Lopinavir/ritonavir (Granules – from D0) – PETITE study
• Dolutegravir (DT or syrup) – IMPAACT 2040 / PETITE study

Full-term Neonate 
(37 – 42 wks at Birth)



Pre-term Neonate 
(<37wks at Birth)

• Recommended options
• Zidovudine/Lamivudine/Nevirapine (Individual syrups –

from D0)



Achieve further 
simplification of ART 

regimens  through novel 
delivery mechanisms or 
long-acting formulations 

Injectable drug

Long-acting 
formulations

Broadly 
neutralizing 
monoclonal 
antibodies

Microarray / 
microneedle patch

(theoretical)

Long-term Landscape 

o Islatravir
o Lencapavir

o Cabotegravir/
Rilpivirine LA

McCrudden et al, 2018          McFarland et al, 2017

o VRCO1
o VRC7-523LS
o CAP256V2LS



Conclusion

• Major advances in simplifying child-friendly treatment options for 
ART across the paediatric age spectrum

• Young children (esp Premature neonates) have the least number of 
treatment options – need innovative research strategies to close the 
gap esp wash-out studies

• The priority is to translate improved access to child-friendly ART 
regimens to tangible improvements in achieving the 95:95:95 targets  


