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The case detection gap
for children & young
adolescents with
MDR/RR-TB is bigger than
for DS-TB

® 1000 children with MDR/RR-TB
ﬂ detected and treated

1000 children with MDR/RR-TB
not detected nor treated
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Modelling estimates: 32,000 children develop MDR/RR-TB every year

(0-14 years)

Number started on treatment: 4,000 — 6,000 per year (majority from
India, Russian Federation, South Africa)

Benefit Kids Paediatric
drug-resistant TB
individual patient

database:
* High % of adolescents
* High % of

bacteriological
confirmation

Suggesting:

=)

Young children with DR-TB
not detected

Treatment seldomly
started in absence of
bacteriological
confirmation
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Risk factors for MDR/RR-TB in children and adolescents
to person with confirmed DR-TB
to person who failed TB treatment or who died from TB

N Contact investigation:

a critical intervention to identify

children and adolescents exposed
to DR-TB

* Non-response to first-line TB treatment
* Previous TB treatment

on the treatment decision algorithms need to be

0 Children with a decision to start treatment based
assessed for risk of DR-TB

* High index of suspicion needed

* Bacteriological testing critical
* If bacteriological testing negative or cannot be done, a clinical diagnosis can be made
* The resistance pattern of the child/adolescent or the most likely source case informs treatment
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TB diagnostic approaches
Use of rapid diagnostic tests
Xpert Ultra and MTB/RIF on stool, NPA,
gastric aspirate and sputum
Use of integrated treatment decision
algorithms (evidence-based examples in
operational handbook)

Diseased

TB treatment

* 4-month regimen (2HRZ(E)/2HR) for non-severe TB (3
months — 16 years) — eligibility criteria detailed in
operational handbook

* Alternative regimens for TB meningitis: 6HRZEto and
2HRZ(E)/10HR

» Use of bedaquiline and delamanid for all ages (MDR/RR-TB)
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Exposed

Infected

Symptom screening and CXR for TB contacts <15y
Symptom and contact screening for children with

TB screening

system

* Decentralized TB services
* Family-centred, integrated services

Models of TB care

HIV< 10y
Use of CXR (with CAD), mMWRD in 215y
Use of CXR, CRP, mMWRD in PLHIV 215y

Preventive treatment
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TB prevention
* BCG
* TB preventive treatment:
* Target groups: TB contacts, CALHIV
* Regimens: 3HR, 3HP, 1HP, 6-9H

* TB infection prevention and control

Guidelines: https://www.who.int/publications/i/item/9789240046764

Handbook: https://www.who.int/publications/i/item/9789240046832

WHO TB Knowledge Sharing Platform: https://extranet.who.int/tbknowledge



https://www.who.int/publications/i/item/9789240046764
https://www.who.int/publications/i/item/9789240046832
https://extranet.who.int/tbknowledge

e In children with MDR/RR-TB aged below 6 years, an all-oral treatment regimen
containing bedaquiline may be used

e In children with MDR/RR-TB aged below 3 years, delamanid may be used as part of
longer regimens

(NEW: both conditional recommendations, very low certainty of the evidence)

Remarks:

e Applies to and complements current WHO recommendations on shorter and longer
regimens that contain bedaquiline

* Complements the current WHO recommendation on longer regimens that contain
delamanid

These recommendations make it possible to
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build all oral regimens for children of all ages {i
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Bedaquiline:
https://apps.who.int/iris/
rest/bitstreams/1514053
[retrieve

Delamanid:
https://apps.who.int/iris/
rest/bitstreams/1514046
[retrieve
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Use of bedaquiline in children and adolescents
with multidrug- and rifampicin-resistant
tuberculosis - Information note

To rowde oo guda ST of badeouiing in childsn and adoicscants in the comen o

te - and ringanmntat Sbwcudces (NORURRTE in e weth the b et Wk Heth

o (WHD) dosing Qurdanco and avedebks formulations,

Target audience

Doctors, cincians, pradietricans, surse. ph pocents and cacagivers of childn with MDR/SA-TE, communiy
hoakh workers, g mch DTS and partnans prowdng tachn ool assstance.

WHO recommendarions for bedeaquiline in
children and adolescents

The United Statea Food and Drug Adninstistion gastead
accalsatad aporoval for bedaguilng in 2012 for the treatmant

= For paopln sped 14 years and over with MDR/RA-TE,
WHO zuggests the uss of a 5-month traatment regimen
composed of bedaguling, wretomanid, Inazolid and
mafoeac ([EPsLN) rathar than the 3-month or kngae
(38 mann) regimena. In cassa of documantad reslstance

of adalts aged 18 yowrs and ovar with multdrug-resistant
puimongry T8 (MDR-TB) Tor whvom 89 effactive Teadment
gman could not be d (71 This approval
was tased on phase lib risl data and made badaguitine the
first madicins S0m & new o ool with 8 TE incication
n over 40 years.

Since then, addibonal ovidence has been genorated on the
uie of badaguiine for the trastiment of MDR/RR-TE in both
adults and chidran. Eadaquiling has played an horsasingly
important role in TE beatment as a component of both shorter
and longer regimena, and Pas alowed the move sway Fom
Injectable-conaning regimens 2o all-oml ragimans (2)

Bedaquiline - a key medicine in WHO-

recommended regimens

+ Badaquilng I3 now recommendad by WHO for e
treatment of MDR/RR-TE In aduits and children o all
spe (3}

+ Bedaguling Is & componant of tha 9-month all-oral
regimen, which Is the teatment of choce *or eligiblo
poopk sged usde: M yesrs with MOR/RR-TS rathe than
lomgee (1 month) regimens.

1o flucrogui s, EPal winout maxtiosacin would be
initiated or continued (4).

« Badaquiing s a group A madicineand a t
almMr-ﬂmnlamﬁnmm
Aigible for the §-menth sll-orsl or BPLMEPal regimans,

Badaquiline can be 1sed 35 part of short and
long ali-oral WHO-recommended regimens for
people with MDR/RR TR of al ages.

Duration

« Bacaquiing 13 usally givan for 6 mantha This may be
extended o the entire duration of the U-month all-oml
regimen if the initisl phate of the regiman @ extended
from 4 30 6 mantha, 1 sputum ks poaitive ater 4 montha
of trestment.

= When ured a8 garl of 3 nger regimen in pecgle with
fluoroguinoions raalstence or with Imited teatmsnt
options, the eatension of bedaquiling beyond 6-9 menths
sy be congidennd (O label L2o), with strict tasslioe snd
Sollow-un mosdtoring. For chidran, this should be cors In
consultaton with an axpert n pasdiatnc drugvasistant 1L,

- month of oral reginecs = fovoione & o, cho — Hzhdoe
m-ﬁm’AWamanahl
Comteustion phum 2 morite of volioncs or i daradeard ot bl

Group A rsedicines:

Inchude | evofiony: Then0 yyad Oneswaro fosnd m
mmanmtg?:mnwvmumnmbmmmuwmm muamnhn
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Use of delamanid in children and adolescents

DELAMANID

with multidrug- and rifampicin-resistant

tuberculosis - Information note

Cbjective
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WHO recommendarions for delamanid in
children and adolescents

Delamanid - a medicine for people of all
ages with limited rreatment options

The European Medicines Agency cor

approwl to Aeamanid In 2014 s p‘n of 80 appropriste
combination regimen for pulmonary multidrug-resistant
berodoss b adull pstionts (218 yewrs of age) when an
ellactive treatmant regimen cannot omanwiss De companed
for reasons of resstance or tolerablity™ (7). This made
delamanid the second new mediche fom a now o

-« D & nowy recommendod by WHO for the Festment
of MDR/RA TE in adults and children of al ages (2 3).

« Delamanid b & group C medicine and can De usad aa
part of longer Individualized regimens or poooie with
MDA/MRRTE, including chidreon and adol 15, who
w8 not @igible for the G-maeth gli-orsd regimen o the
G-month regimen composed of

approved with & T8 incication, fol g on from bedaquii

Since thon, sdditional evidence has been genorated on the
o8 of delamanid for tha treatmant of MDA/RR-TE in both
0uls and chidren =3 uss has w-lmomuacmoa

and i, with or withoul messflosacin (BPaLM/BPsL).

« A3 a graup © madicing, dalamanid can be hadudad in

MOR/RE-TE rogmens when a treatment 7egimen cannot

Le composed of group A or B agents akne due to
o Intod

avalable 10 dosign all oral longer individualizod rogir
pRogie with MOR/RR-TA, moving swey “om mne-\pm
agents. The avalabiity of celamanid |s particularly important
for poogle, ncluding childron, with limited options due 10 8
OER AN reastanch protie,

Delamantd can be used as part of
mdividualized Jonger regimens for paople
of all ages with MDR/RR-TB

D .

« Deimmankd s ususlly ghvan for 6 monmns, Tha duration may
be axdended beyond G months (off-bbel use) n peopls,
nclucing childron, with flucroguinclons resistance o with
Imitad tragtmeant optiona, Shades undertaken batween
2020 and 2022 showed that the use of delamanid beyond
6 menths (whon ghvon slongsile other medicines,
hauding badegulling) 5 aafe (4 51

Croup A rescicines: b dad heufumacis or micrduna i, batesaleand okl
A
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c ek Bk o 1 La P o ' L Wit chwdanc sl anhaca
. Sicima Conty nhidon axd d Hyownd rohionam 0 g P ennoseioyio

u—wuwm.,uumewmwumhmwmmmhm
Datrogun b 25 66t %3 Ly 0guAckng cosket hes been datoctad

Pomsbin nradatond NORKRH-T regrmens o chidown of &l ages a3 adzkacants can be i 0 Sachon £22.4 [ Inkle G13] of e WHC
Oy, b + Ussbe 5 N ¥ @ (weken aret Acchmomts 1)

-adm Cnuh-nwnhwnmlhmwhmdwlwlnmm-

Longer mﬂl‘!m:vaao‘d“vdmmumwh
muya:msman—mow»mm\m 5 Management



https://apps.who.int/iris/rest/bitstreams/1514053/retrieve
https://apps.who.int/iris/rest/bitstreams/1514053/retrieve
https://apps.who.int/iris/rest/bitstreams/1514053/retrieve
https://apps.who.int/iris/rest/bitstreams/1514046/retrieve
https://apps.who.int/iris/rest/bitstreams/1514046/retrieve
https://apps.who.int/iris/rest/bitstreams/1514046/retrieve

Age Preferred in 214

All ages All ages Additional factors:
years
MDR/RR-TB. Yes Yes (BPaLM) Yes * Drug intolerance or
(FQ susceptible)
adverse events

XDR-TB No No Yes previous exposure to
Extensive PTB No Yes Yes regimen drugs, likelihood
EPTB Ves o of o!rug effectlyeness

[ Bl Ml (except CNS, miliar Yes il o7 Y

osteo-articular, P . it preference
osteo-articular TB) .

Access to child-friendly
formulations, cost

pericardial TB)

Clinical diagnosis Yes No Yes
Duration 9 (—11) months 6 months 12—-18 months
* Ethionamide variation: Initial phase: 4—6 Bdqg(6m)-Lfx/Mfx-Cfz-Z-E-Hh-Eto; Continuation phase: 5 Lfx/Mfx-Cfz-Z-E i
25 World Health = Tﬂﬁ

&0 Organization Linezolid variation: Initial phase: 4—6 Bdqg(6m)-Lzd(2m)-Lfx/Mfx-Cfz-Z-E-Hh; Continuation phase: 5 Lfx/Mfx-Cfz-Z-E -



BPaLM/BPalL

\

How long is longer?
Duration can be “much
kshorter" in non-severe TB

Use over

Use over
::: 9-11-month

~
Not recomended in
ages < 14 years,
pregnancy,
breastfeeding
J
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regimen (either

Use over Longer

with Eto or Lzd)

individualized
regimens

Acceptability?
7 medicines, high pill burden, even
with dispersible formulations

~

~




e BEAT-TB trial in South Africa — 6-month Bdg-Lzd-DIm-Lfx/Cfz

(or both) vs Standard of Care

 New recommendation: gy
WHO suggests the use of a 6-month treatment regimen
composed of bedaquiline, delamanid, linezolid (600 mg), |
levofloxacin, and clofazimine (BDLLfxC) in MDR/RR-TB By seT T

(BDQ, DLM, LNZ, LVX,
CFZ)

(Conditional recommen dation, very IOW Certain ty Of ’ FQ sensiti ] ’ FQ sensitivity not established ] ’ FQ resistant FQ sensitive ] [ FQ sensitivity not established ] [ FQ resistant l
evidence) - - i ' :

Standard of Care

patients with or without fluoroquinolone resistance

Regimen

drugs

v
Individualised _
« F S Continue Standard of Continue Standard of regimen with BDQ, BDG. DLM. LNZ. It C$nkt)|:ue'BEAT B00. DUM. LNZ. CF2
Care Care LNZ, DLM and other Q, DLM, LNZ, b sl Q, DLM, LNZ,

vIFQR

* Applies to (among others):

a. PTB TB, including children, adolescents, PLHIV, pregnant and breastfeeding women

b. EPTB except CNS, osteoarticular, or disseminated forms of TB with multi-organ involvement

c. Children and adolescents without bacteriological confirmation of TB or DST but with a high likelihood of MDR/RR-TB (based
on clinical signs and symptoms of TB, in combination with a history of contact with a patient with confirmed MDR/RR-TB)

W
. e Q)
R  Organization Rapid communication: https://www.who.int/publications/i/item/B09123 FIDTE
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 endTB trial = 9-month regimens vs Standard of Care -
Month (study visit frequency)

¢ New recommendation: 123456 7 89 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
WHO suggests using the 9-month all-oral regimens Weekly | Every 4 Weeks | Every 68 weeks
Clinical, biochemical, hematologic, bacteriologic, adherence, neurologic, optic, audiometric,
(BLMZ, BLLfxCZ and BDLLfxZ) over currently radiographic, cardiac monitoring

recommended longer (>18 months) regimens in
patients with MDR/RR-TB and in whom resistance

to fluoroquinolones has been excluded. Amongst

endTB3: 9Bdq-DIm-Lzd-Lfx-Z

these regimens, using BLMZ is suggested over
endTB5: 9DIm-Cfz-Mfx-Z
BLLfxCZ, and BLLfxCZ is suggested over BDLLfxZ
endTB Control: 18-month WHO Standard of Care (SoC)
(Conditional recommendation, very low certainty of

evidence) weels
* Applies to (among others): vIFQS
a. PTB TB, including children, adolescents, PLHIV, pregnant and breastfeeding women X FQ R

b. EPTB except CNS, osteoarticular, or disseminated forms of TB with multi-organ involvement
c. Children and adolescents without bacteriological confirmation of TB or DST but with a high likelihood of MDR/RR-TB (based on
clinical signs and symptoms of TB, in combination with a history of contact with a patient with confirmed MDR/RR-TB)

W
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compared to adults, have a similar (1) disease
progression and (2) response to intervention?

PAEDIATRIC EXTRAPOLATION

[Is it reasonable to assume that children, when]

“An approach to providing
e fovelther Ao toboth 3 evidence in support of effective
" |s it reasonable to assume a similar and safe use of drugs in the
ER in children when compared . . . .
s to adults? pediatric population when it can
be assumed that the course of
No Yes .
[ the disease and the expected
Is there a PD Conduct (1) PK studies in children response to a medicinal product
measurement that can be used to aimed at achieving drug levels similar . . . . .
predict efficacy in children? to those for adults then (2) safety would be suff:c:ently similar in
trials at the proper dose. the pediatric [target] and
No Yes ] Yptton:> reference (adult or other
"' [d [d [ ’,
Conduct PK E Conduct (1) PK/PD studies to establish an ER in P EdlatrlC) pop ulation.
studies to establish dosing, and then children for the PD measurement, (2) PK studies to
safety and efficacy trials in children. achieve target concentrations based on ER, then (3) ] .
y safety trials at the proper dose. (/CH El 1(R1) gUIdElIHE)
Option A Option B
R\ L/
77N World Health : A
‘V@@“ ganizati https://www.fda.gov/media/161190/download R.ENDTE
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https://www.fda.gov/media/161190/download

Use over

BPaLM / BPalL

14+ years 9-11-month
@1> regimen (either Use over > in;a:iﬁ;ed
BDLL/C with Eto or Lzd) regimens
Not eligible for
BPaLM / BPalL 9-12-month Use over
N\ Y, endTB regimens
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BPaLM / BPalL
14+ years

Use over

Use over »
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9-11-month
regimen (either

with Eto or Lzd)
All ages, FQ S

Use over

Use over

Longer

individualized
regimens




Non-
severe
B

Formulations
available

DST
source
case

Bacteriological
Severe

EPTB

confirmation

Clinical
diagnosis

Severe

Level of
care

Lower

levels of

Monitoring

ability

Supervision

Mentoring
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e Child-friendly formulations of second-line
medicines should be used whenever
possible and included in funding requests

e New formulations available through GDF:
— Bedaquiline 20 mg tab
— Delamanid 25 mg disp tab
— Linezolid 150 mg disp tab

CHILD-FRIENDLY
FORMULATIONS
FOR DRUG-
RESISTANT
TUBERCULOSIS

MARCE

wrey
MEDIGINES 4
CATALOG A S8
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WHO-
RECOMMENDED

GROUPING

None

MEDICINE

FORMULATION PACK SIZE SHELF-LIFE STORE

BELOW

Levofloxacin 100mg  Dispersible tablet 100 in blister 36 months 30°C
Moxifloxacin 100mg  Dispersible tablet 100 in blister 24 or 36 months  30°C
Bedagquiline 20mg Tablet 60 in jar 36 months io°C
Linezolid 150mg Dispersible tablet 100 in blister 24 months io°C
Clofazimine 50mg Tablet 100 in blister 36 months 30°C
Cycloserine 125mg Mini-Capsule 100 in blister 24 months 25°C
Ethambutol 100mg Dispersible taklet 100 in blister 24 months 30°C
Delamanid 25mg Dispersible tablet 48 in blister 36 months 25°C
Pyrazinamide 150mg Dispersible tablet 100 in blister 36 months 30°C
Ethionamide 125mg  Dispersible tablet 100 in blister 36 or 48 months  30°C
lsoniazid 100mg Dispersible tablet 100 in blister 386 months 0°C

https://www.stoptb.org/sites/default/files/

gdfmedicinescatalog 1.pdf

https://www.stoptb.org/sites/default/files/

odf tin drtb pediatric.pdf



https://www.stoptb.org/sites/default/files/gdfmedicinescatalog_1.pdf
https://www.stoptb.org/sites/default/files/gdfmedicinescatalog_1.pdf
https://www.stoptb.org/sites/default/files/gdf_tin_drtb_pediatric.pdf
https://www.stoptb.org/sites/default/files/gdf_tin_drtb_pediatric.pdf

Annex to the Module 4 operational handbook: weight-based
dosing of medicines used in MDR-TB regimens, adults and children

Formulation
Group A it
P diluted in 3-<5kg | 5—<T kg | 7-<10kg [10-<16kg 16-=24kg 24-<30kg |30-<36kg|36—=4b kg [46-<56kg | 56—<T0kg | =T70kg Comments
medicines
10 mL of water,
as applicable)

Levoflexacin 100 mg dt 1 15 2z 3 - -
{Lfx) (10 mg/mi)

5 ml
(0.5 o)
250 mg tab 2 mL® 5 L (05 tab) 1 15 2 3 4
(25 mg/mil})

500 mg tab - 1 1.5 2
750 myg tab - 1 15

Moxifloxacin | 100 mg dt 4 ml aml 15 ? 3 A A -
(M) {10 rmg/mdL)

400 mg tab 1 mL® 2 ml® 3 mlL® 5 miL T5mlL 1 1
(40 rmgy/ml) (05 wab)® | {0.75 tab)*

Standard dose

somgtabhigh | e Posing guidance available for children, adolescents and adults
e 3kgto>70kg
 Age and weight-based approach for bedaquiline and delamanid
* Dosing provided using child-friendly formulations (preferred) but can also
be given using adult formulations
* Final approach to dosing depending on formulations available in country

2% World Health
Lo Organization

Dosing calculator
in KSP app

MODULE 5: MANAGEMENT OF

< TUBERCULOSIS IN CHILDREN AND
ADOLESCENTS

TB Drug Dosage Calculat... > Module 5: Manage

1;_‘_

GROUP A

MEDICINE

BEDAQUILINE

RESET | | . DOWNLOAD

Dosages for MDR-TB patient aged 1 years,
weighing 9 Kg, with drugs selected :
Bedaquiline

Group A

DRUG : Bedaquiline
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