ANNEX 3. DOSAGES FOR ARV DRUGS

Dosages of ARV drugs for adults and adolescents

Generic name Dose

Nucleoside reverse-transcriptase inhibitors (NRTIs)

Abacavir (ABC) 300 mg twice daily or 600 mg once daily

Emtricitabine (FTC) 200 mg once daily

Lamivudine (3TC) 150 mg twice daily or 300 mg once daily

Zidovudine (AZT) 300 mg twice daily

Nucleotide reverse-transcriptase inhibitors (NtRTls)

Tenofovir disoproxil fumarate (TDF) 300 mg once daily

Tenofovir alfenamide (TAF) 10-25 mg once daily?

Non-nucleoside reverse-transcriptase inhibitors (NNRTIs)

Efavirenz (EFV) 400-600 mg once daily

Etravirine (ETV) 200 mg twice daily

Nevirapine (NVP) 200 mg once daily for 14 days followed by 200 mg twice daily
Proteases inhibitors (Pls)

Atazanavir/ritonavir (ATV/r) 300 mg/100 mg once daily

Darunavir + ritonavir (DRV/r) 800 mg + 100 mg once daily or 600 mg + 100 mg twice daily
Lopinavir/ritonavir (LPV/r) 400 mg/100 mg twice daily

Considerations for individuals receiving TB therapy

In the presence of rifampicin, adjusted dose of LPV/r
("Double dose” LPV 800 mg/ + ritonavir 200 mg twice daily
or “super boosted” with LPV 400 mg/ + ritonavir 100 mg
twice daily plus additional doses of RTV 300 mg twice daily),
with close monitoring. In the presence of rifabutin, no dose
adjustment required. Rifapentine should not be used.

Integrase strand transfer inhibitors (integrase inhibitors)

Dolutegravir (DTG) 50 mg once daily®

Raltegravir (RAL) 400 mg twice daily

Considerations for individuals receiving TB therapy

In the presence of rifampicin, adjusted dose of DTG (50 mg twice
daily) and RAL (800 mg twice daily), with close monitoring. In the
presence of rifabutin or rifapentine, no dose adjustment is required.

2 TAF 25 mg and TAF/FTC/DTG (TAF 25 mg, Emtricitabine 200 mg, Dolutegravir 50 mg fixed dose combination) can be
used once daily in adolescents living with HIV weighing at least 25 kg.

DTG 50 mg and TLD (Tenofovir 300 mg, Lamivudine 300 mg, Dolutegravir 50 mg fixed dose combination) can be used
once daily in adolescents living with HIV weighing at least 30 kg.



WEIGHT-BASED DOSING FOR ARV
FORMULATIONS FOR INFANTS AND CHILDREN

Prescribing information and weight-based dosing of available ARV
formulations for infants and children

This annex contains information on ARV drugs for which there are paediatric indications,
formulations or sufficient information and evidence to provide guidance on prescribing and
dosing in infants, children and adolescents less than 18 years of age. The work to develop and
update simplified guidance on ARV drugs for use in children has been undertaken by WHO
through the Paediatric Antiretroviral Working Group'.

For simplification and ease of implementation, doses are expressed per weight-band rather than
per kilogram or per square metre of body surface area. When this simplified weight-band dosing
was developed, careful consideration was given to the expected body surface area of children
from low- and middle-income countries in each weight band. The primary source of information
for the guidance provided is the manufacturer’s package insert. This was supplemented with data
from other clinical studies as well as expert paediatric pharmacology consultations. For fixed-dose
combinations, a dose-modelling tool (http://www.who.int/hiv/paediatric/generictool/en/index.
html) was used to predict the dose delivered for each component drug against the recommended
dosing schedule. In some cases, the dose for a component in a particular weight band may be
somewhat above or below the target dose recommended by the manufacturer. This is inevitable
given the limitations imposed by a fixed-dose combination, but care was taken to ensure that in
no case would a child receive more than 25% above the maximum target dose or more than 5%
below the minimum target dose. PK efficacy and safety studies have also confirmed the overall
safety of this dosing approach. For simplification, ARV drugs no longer considered preferred or
alternative options for children have been removed from the dosing guidance.

In the context of increasing implementation of HIV virological testing at birth, and the shift
towards treating infants earlier in an effort to reduce early mortality, these guidelines include
weight-based dosing for term infants aged <4 weeks, including those weighing less than 3 kg.
However, there is limited experience with initiating treatment in neonates with HIV infection aged
<2 weeks, and a paucity of PK data to fully inform accurate dosing for most drugs in neonates,
who are undergoing rapid growth and maturation in renal and liver function. Limited PK data

in preterm infants are available for AZT, NVP, and 3TC; there is considerable uncertainty of
appropriate dosing for NVP, RAL and 3TC in preterm and low birth weight infants. In addition,
LPV/r solution should not be given to preterm infants until they have reached 42 weeks gestational
age, because of the risk of adverse effects that may occur in this population. The management of
HIV treatment in preterm neonates is extremely challenging because of the lack of appropriate
pharmacokinetic, safety, and dosing information as well as suitable formulations. Dosing for
postnatal prophylaxis for infants exposed to HIV is not provided here but can be found here.
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In the 2018 ARV guidelines revision, integrase inhibitors had been included more prominently
among the preferred regimens recommended by WHO. At the time of this guidelines update

in 2019, DTG was only approved for children above 6 years and 15 kg in Europe? and above

30 kg in the United States®. The registration trial* is anticipated to generate data for dosing

DTG in children down to age 4 weeks by the end of 2019 in 5 mg increments, with potential
regulatory approval in mid-2020. This dosing annex includes approved DTG dosing as well as
simplified dosing based on PK and safety data from an ongoing multi-country study, which is
also investigating the pharmacokinetics of DTG in TB co-treated children®. Findings from this trial
led to a further revision of the DTG dosing in January 14th 2019, when the PAWG reviewed and
discussed PK data for the 20-24.9 kg weight band. The PAWG members acknowledged the short
follow up and limited clinical experience, but had no major concerns with adopting a simplified
dosing for this weight band and agreed with recommending use of DTG 50 mg tablets from 20 kg.
As the introduction of paediatric formulations of DTG will take time, programmes are encouraged
to begin using DTG 50 mg in children weighing 20 kg or more while planning for the future use
of DTG in younger paediatric populations while the simplified dosing is being confirmed and
appropriate formulations are being developed.

RAL granules were also added with the goal of providing a suitable formulation to deliver RAL to
neonates. Due to concerns about the complexity of administration of the granule formulation, the
25 mg chewable tablets as dispersible tablets have been endorsed by the PAWG for infants and
children older than 4 weeks of age and weighting at least 3 kg. This decision was largely based
on in vitro data on solubility and bioequivalence between RAL tablets and granules® as well as
considering the limited availability of adequate alternative formulations for this age group.

In this 2019 update, paediatric dosing information for tenofovir alafenamide (TAF) and fixed dose
combination containing TAF were also included for children weighing 25 kg or more. This aligns
with dosing approved by US FDA’. Studies to investigate dosing below 25 kg are ongoing and
more information will be made available as soon as approval is extended.

This dosing annex and the simplified dosing schedule will be regularly reviewed and updated as
additional data and new formulations become available.

Antiretroviral drugs and formulations are available from several manufacturers, and available
dosage strengths of tablets, capsules and liquid formulations may vary from the information
provided here. Several optimal paediatric dosage forms are currently in development but have
not yet received regulatory approval at the time of writing these updated guidelines. National
programme managers should ensure that products planned for use have received stringent
regulatory approval and are of appropriate quality and stability. For guidance on the quality
assurance of medicines, see the WHO medicines web site (http://www.who.int/medicines/areas/
quality_safety/quality_assurance/about/en/index.html) and the Access to HIV/AIDS drugs and
diagnostics of acceptable quality, which is available and updated at http://www.who.int/hiv/
amds/selection/en/index.html. The current list of WHO prequalified drugs is available at http://
apps.who.int/prequal. For the current list of ARV drugs approved and tentatively approved by the
United States Food and Drug Administration, see: https://www.fda.gov/InternationalPrograms/
PEPFAR/ucm119231.htm. For the policy of the Global Fund to Fight AIDS, Tuberculosis and
Malaria on procurement and quality assurance, see https://www.theglobalfund.org/en/sourcing-
management/quality-assurance/medicines/



General principles

The principles followed in developing the WHO simplified tables include the
following:

o Use of an age-appropriate fixed dose combination is preferred for any regimen if such
a formulation is available.

e Oral liquid or syrup formulations should be avoided where possible. Dispersible tablets
(or granules for oral solution) are the preferred solid oral dosage forms, since each
tablet can be made into liquid at the point of use.

e [f suitable dispersible FDC's are not available and oral liquids must be used, it is
recommended that children be switched to a solid oral dosage form as soon as possible.

e While dosing neonates generally necessitates use of oral liquid formulations for
administrating precise dosing, switching to solid oral dosage form as soon as possible
is recommended.

e Where children have to use adult formulations, care must be taken to avoid under-
dosing and overdosing. Use of scored tablets are preferred to ensure accurate dosing
is provided, particularly if adult dosage forms are used. Splitting of unscored tablets
should be avoided as uniform distribution of active drug product cannot be assured in
tablet fragments.

e Some tablets such as LPV/r or ATV/r heat-stable tablets are made in a special embedded
matrix formulation (a proprietary melt extrusion technology that stabilizes drug molecules
that are normally heat labile) and should not be cut, split, dissolved, chewed or crushed,
since bioavailability is significantly reduced when not swallowed whole.

o LPV/r is available in a 40 mg/10 mg pellet or granule formulation for infants and young
children. However, children weighing 10 kg or more should be transitioned to LPV/r
heat-stable tablets as soon as they are able to swallow tablets whole.

e At each clinic visit, children should be weighed and doses should be adjusted based
on observed growth and change in body weight.

e Country programs should consider the national regulatory status and local
availability status of specific dosage forms when developing national paediatric
treatment recommendations.

e Research is ongoing for several antiretroviral medications to establish dosing guidance in
neonates, infants and young children. The age indications for each drug mentioned in the
drug pages are based on current evidence and will be updated as new recommendations
become available.
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Annex 3. Dosages for ARV drugs

‘bunsooq Jadns jo asn ay) syioddns 1ey |eLy ayl ul palsal buisop ay3 uo paseq si buisop uonN|os [e10 ALY -
*9J1[ JO S}83M 7 Wol) 3sn
104 yva4 sn Aq panoidde aie yoym ‘sajnuesb 4/Ad e yans ajqejiene awodaq Aew jey swioy abesop pijos uajeainba o1 saijdde papinoid ajnpayds buisop sy /ua/iineuoil-iineuidoj-1a3ysioe}
-11e1/511{|001/qnd /A1y /Ul oYM MMM//:5d11y 1 punoy 8q ued s1a|jad J/Ad1 JO uoeisIuIWpe aY) Uo S|1e3ap 30 syluow € uey) Jabunok syuejul ul pasn ag 10u pjnoys uolienwiioj s1a|jad J/Ad1
*abeJ0)s pue piodsuel) Bulinp ureyd pjod e saiinbai pinbij 1/Ad1 >
*(wd gey | pue we qel z) By6 ve-Gz stuaned Joy pue (wd gey | pue we
el |) 636 vz-¢1 siuaned Joj pasn aq p|nod 13|gel 05/00Z }NPY ‘Paysnid 10 panjossip ‘pamayd ‘Ujds g 10U pjnoys pue 3|0yMm PaMOo||eMS 8¢ 1SNW UOI1e|NWIO0) 13|qe] 3|qels-1eay J/AdT 3L 4
“24/Ad 7 BulAiedas uaipjiyd bunoh ui yoeoidde
siy} paiojdxa yd1ym Apnis e Aq parsoddns si yoeousdde buisop siyy *|:| 03 buiydeoisdde Jo |enba ones e ul ‘buw ur Ad Se sop awes 3yl aAslyde 0} bulisooq-1adns 1oy asop ALY paisabbng .

- e - z l z l L l l l 2 = 1yed/Bw Q| Jopmod
g ; - WEZ | WET | WZ | Wy | WG | WG] | Wl | Wl | |wgo | (W80 |w/Bui og uonn|os [e10 ALY

18des

- - - 9 9 S S i v € € 4 z b o1/6w o sajnuesn

= : - 9 9 S S 4 1 € € z z b o1/6w 0t pSI3]12d
= ; - WE | WE | WGZ | WGTZ | (WZ | Wz | (Wl | |wgl | qwl | Jwi | |wbw(oz/o8-uonnios eiQ N1

S}9|qe} mojjems 03 ajqeun uaJpjiyd 104

9 9 9 9 i v - - = = bw Gz 13|98l

z z bw 001 € € € € 4 4 - - = = b 0g 19/9e1
z L z l ! L - - = = B 0ol 191981 ALY
€ € b 5z/001 z 4 4 4 ! 4 - - = = bw 5z/001 13|91 WINd1

$19[(e} MO[|EMS 0} d[qe UJP|Iyd 104

INd NV INd NV INd Y INd NV
b 676-5C b3 67707 63X 66l-L 66101 6% 6'6-9

pueq ybram
Aq s191qe3  19|qe) 3yNnpe pinbi| |eJo Jo s)3|qey
Jo saquny  jo Yibuans (Nd) Puiuans pue (\y) buluiow pueqg-ybiam Aq ST\ 40 s19]qel jo saquiny  dueipaed jo Yibuans

Juawieal) g1 buiuieyuod-unidwejls BuiAIIL UIP|IYD 10} J/AdT 40 bulsooq-iadns A1y 10} buisoq § 3|qel



Juawdojanap Japun st (bw g z|/(Bwog/bwooy)/bwosl) 19]qe1 palods vy .

bwigz/(Bwog1/6woos) bw g7/ (Bwipg |/6wi0g) 299/(dNL
l /Bwoog S0 S0 = - = /B 00€ (pa10ds) si3|qeL /dINS)/HNI
L bw 091/6w 008 S0 S0 = - = Bw 091/008 (pa103s) s1v|qeL
z Bw pg/bw 0oy L l S0 S0 - Bw 08/00t (pa102s) s13|qe]
= - 1% v z z l Bw 0z/001 (31q!siadsip) s13|qel (dALXINS)
= - |wol |wol |w g |wg |w ez |w G 43d /007 Uoisuadsng X1
l Bw 0og ST z gl l G0 Bw 001 HNI

b 6€-GC bX 67707 | BN66l-vL | BI6EL-OL

pueq 1ybam
Aq s13)qe) 19]qe}

pinbyj jeio
Jo 1aquinN 1npe jo yibuans Ajiep aduo pueq 1ybiam Aq jw Jo s}a|qe} jo Jaquiny 10 19]qe} d1eipaed jo yibuans

abe Jo s)aam p 1ses| Je aie oym
uaJpjiyd pue sjueyui 1o} sixejfydoad (1)) 9jozexown}-0d pue (HNI) pizeluosi jo buisop payijdwis 9 ajger



Annex 3. Dosages for ARV drugs

Optimal Paediatric ARV Formulary

In recent years, a number of improved ARV formulations have become available, such as
dispersible, scored FDC tablets which has replaced use of traditional liquid formulations.

These products have greatly simplified the delivery of paediatric HIV treatment in low-income
settings; however, the proliferation of options, has resulted in a multiplicity of formulations
across regimens and weight- bands. Economies of scale are used by generic manufacturers to
maintain affordable pricing but fragmentation of demand across too many duplicative products
creates instability in the reliable supply of paediatric ARV dosage forms and complicates
procurement and supply chain management.

Partners of the ARV procurement working group (APWG)® and of the Global Accelerator for
paediatric formulations (GAP-f)'* provide formulary guidance to programmes on selection of
optimal paediatric ARVs which have been defined using a robust set of criteria. The formulary
was first developed in 2011 but is routinely revised to correspond to current WHO guidelines
and available products. The current Optimal formulary was last revised in June 2018 and is
currently a list of 8 products that deliver recommended and appropriate first and second line
regimens across all paediatric weight bands. Programs are encouraged to procure paediatric
dosage forms that are included on the Optimal Paediatric ARV Formulary. During periods of
transitions or in special circumstances (eg. Neonatal treatment, TB co treatment and third line),
dosage forms included on the ARV Limited-use formulary provide appropriate coverage™.

The need for new formulations

As part of the GAP-f, the work of the Paediatric Antiretroviral Working Group (PAWG) and the
Paediatric ARV Drug Optimisation (PADQ)'®'7'8 groups continue to highlight the urgent need
for better age appropriate formulations for infants and children living with HIV. A number

of solid formulations are under final stage of development (ABC/3TC/LPV/r granules as well
as ABC/3TC/EFV and DTG 10 mg scored dispersible tablets). In addition, the availability of
co-formulated DRV/r in a heat-stable fixed-dose combination is critical to facilitate treatment
sequencing and uptake of future paediatric 2" and 3" line regimens. A number of formulations
containing approved ARVs for paediatric use have been formally prioritised and are listed in
table 6. Finally, additional formulations containing newer drugs for which there is currently no
paediatric indication were considered and the central future role of DTG and TAF in optimizing
dose, sequencing and harmonization across age groups was highlighted.

In moving towards promoting drug optimisation for children and adolescents, WHO will
continue to work to simplify prescribing, dispensing and dosing guidance and work with the
pharmaceutical industry (originator and generic) and other partners to develop more practical
recommendations on the range of formulations required to safely accelerate the scaling up of
ART for children.
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