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Global Burden of TB disease

TB cases (2022) TB-related deaths
All ages 10.6 million (all ages) 1.3 million
Children 1.25 million (0-14 years) 214 0000

Only 612,800 children were diagnosed and treated
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Peadiatric TB in South Africa
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e Estimated 27 000 TB cases with only 16,534 child TB cases
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* 39% treatment coverage gap remains
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Paediatric TB notifications rose from 66% in 2021 to 93% in 2022

» Estimated 52 350 child contacts (<5 years)

* Only 32% were provided with TB preventative of the target achieved

for 52,350 child contacts
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Graph by Spotlight. Data courtesy WHO.

Bunyasi EW, PLoS ONE 15(7)
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Roadmap towards ending paediatric TB

Accessed
health care
Feelingill system  Diagnosed Treated
Diseased

Did NOT 4
access health
care system

[ )

. ) Y
Un/misdiagnosed

Susceptible Accessed health care system

Preventive treatment

WHO. Roadmap towards end TB in children



https://knowledgehub.health.gov.za/elibrary/national-

MANAG E M E NT 0 F guidelines-treatment-tuberculosis-infection 7‘1‘7 I;:S?JFh

Y0 Health

TU BER CU L o SIS N7y  REPUBLIC OF SOUTH AFRICA
IN CHILDREN AND
AD O I- ESC E N TS National Guidelines on

—— — — — the Treatment of

A Clinical Guideline ] )
for the Diagnosis and Treatment Tubercu|03|s |nfect|0n
of Drug-susceptible TB in
Children and Adolescents

in South Africa

CLINICAL MANAGEMENT
OF RIFAMPICIN-RESISTANT
TUBERCULOSIS

Updated Clinical Reference Guide

September 2024

ﬁ
w health V=
@ np September 2023
V OUTH AFRICA

https://knowledgehub.health.gov.za/elibrary/clinical
-management-rifampicin-resistant-tubercolosis




Current updates

Additional specimens for laboratory investigations in children

A diagnostic algorithm for children and adolescents
Simplified TB treatment regimen

Revised dosing chart

Updated BCG vaccination recommendations




A diagnostic
algorithm for
children and
adolescents

Screen for TB symptoms and TB exposura
in all children a?mpr';hanlhcare encouriter

lethargy/reduc

h VES o

Are there danger signs requiring urgent medical care?
{See Box 1), or do symptoms and signs suggest TBM' ?

History and
Clinical Examination

Is the child

1. aged <2 years, or

2. living with HIV?, or

3, severely and acutely malnourished?

If possible, perform CXR
+
any other imaging as indicated for e
possible extrapulmonary TB

Evaluate For TB

Investigations

CXR or im. suggestive of TB and/
l’os:;ve mmaw ﬂugnosu: mxw

Treat for TB
Determine the starting regimen and duration
of treatment based on clinical, radiological, and
bacteriological disease severity, and most likely drug
susceptibility profile,
Naotify even if no micrabiological confirmation,
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Follow-up on results of any culture and DST, as
applicable. Ensure response to treatment, especially if
TB was clinically diagnosed.

Confirm drug susceptibility and response to treatment of
any known TB source patient

entify children who may have TB or TB exposure

-

Are there symptoms and signs suggestive of pulmonary or extrapulmonary TB?

Cough, espedially if persistent and fails to improve, unexplained fever/drenching night sweats, weight loss/faltering growth,
playfulness, visible neck swelling, blood-stained sputum, headache, persistent vomiting (without diarrhoea)

TB Treatment Decision Algorithm

1, Please see Table 2 and Table 3 for additional details on the
dlinical features of TB.

2. Emsure HIV status has been established and managed
appropriately.

3. H not severelyill, and if diagnosis or persistence (> 2 weeks)
of symptoms are uncertain, consider a follow-up evaluation
in 1-2 weeks to reassess weight and ce of, ar
improvernent in, symptoms. This decision will be influenced
by other factors, incl. the likelihood of the child returning
for reassessment. The child should be encouraged to retiirn
earlier if there is any deterioration of the syrmptoms.

4. effort should be made ta establish microbiological
mmaﬂm of TB and drug susceptibility, even in
children. A range of samples can be collected, as detailed in
Table 5, However, it is especially important to obtain samples
for children exposed to a RR-TB source case and those with
complicated or severe disease.

5. a.edmslnntnsfatm treatment should nI:tul;‘edelayed if
mcemylma:?amnsm not avai cularly in
children at higher risk of devel sm‘edisg:i such as
young children, malnourished children or those living with HIV.

Identify high-risk children needinga TB 1ent regardiess of
whether TB symptoms or TB expaosure are present or not e.g. CLHIV

YES
STABILISED

Stabilise and refer to/admit for inpatient care
Once stabilised, continue TB work-up

Treat most likely
non-TE condition
Follow up in 1-2
weeks *

Is the child ha\mE'
persisting ( >2 weeks),
non-remitting features

typical of TR

»

If asymptomatic, offer TPT if eligible
See the 2023 TPT guideline for details

Mate: The TB Treatment Decision Algerithm does not
replace sound clinical judgement.

Aclinician could still choose to start TB treatment, even if the
syrmptam store i less than 11, or consider other childhood
ilnesses to be present, even if the symptom scareis 2 11

If passible, collect a sample for a diagnostic test!, e.g., TB-NAAT & culture,
and/for urine LF-LAM (if the child is LHIV)
If na clear histary of contact with a TB source case, consider doing a TST if any
uncertainty remains about a TB diagnosis and the child is < 5 years old

Clinical feature '

Cough > 2 weeks

Fever > 2 wesks
Assign a
score to
each of
the child’s
symptoms.
Ifthe sum
of the
sCores is
211,
treat for TE

-

CXR or imaging not suggestive of TB /unavailable,
and diagnostic sampl ivel ilable®

Reduced playfulness/energy

Weight loss

Haemoptysis

Is there a dose or household TB contact® in the previous year,
or positive TST

€

Might sweats

Enlarged typical lymph nodes

Do symptoms and signs indicate TB?
If uncertain, use the the symptom and signs score to the right.

-

Consider other diagnoses.

Review in 1-2 weeks until symptom resolution.
Reconsider TB diagnosis or refer if s rsist.
Follow-up on any culture and DST results of the child, as applicable
If TB excluded and symptoms resalve offer TPT if eligible.
Refer to the TPT guideling

Tachycardia
Tachypnoealfast breathing +2

Total score ¥

Always plat weight and document findings in the Road To
Health Chort, even if the decision is made NOT to start TE
tregtment.




Simplified approach
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Evidence-HIV+

Clinical suspicion of T in a child infected with HIV
I:.GI.IHI'I = wk +54+
Fesvar =2 wk

A Treatment-Decision Score for ety hegrovth i or s WL <20
HIV-Infected Children With |

. History of contact r;“"\ Detailed assessment | Treat as appropriate
Suspected Tuberculosis s () [ ==

Dlivier Marcy, MD, PhD ** Laurence Borand, PharmD, PhD= Vibol Ung, MD 5 Philippe Msellati, MD, PhD,? o score L?ri:?;tll::;i:: fs
Mathurin Tejiokem, MD, PhD," kKhanh Truong Huu, MD2 Viet Do Chau, MD," Duong Ngoc Tran, MO/ \\:ED 118 Hemoptysis in previous 4 wk 79
Francis Ateba-Ndongo, MD, PhD; Suzie Tetang-Ndiang, MD,* Boubacar Nacro, MD, PhD," Bintou Sanogo, MD,' B ::‘:E;‘a'r‘:‘:;'“ previous 4 wk Ej
Leakhena Meou, MD™ Sophie Goyet, PhD,®* Bunnet Dim, MD* Polidy Pean, MD, PhD " Catherine Quillet, M3c,®
Isabelle Fournier, MD?® Laureline Berteloot, MD? Guislaine Carcelain, MD, PhD" Sylvain Godrauil, MD, PhD? . score ::Enu
Stéphane Blanche, MD, PhD " Christophe Delacourt, MD, PhD* ANRS 12229 PAANTHER 01 STUDY GROUP I\,E y, .-/J\

\_o

|

ROC curve (area) | l
Model 1 Xpert (0.8663) r

weeews The score developed on on [ mem ] |l|

! |

model 2 had a sensitivity of e s e

Alvealar opacicy 74

88.6% and a specificity of oo | 10 | |

Model (0.8663)

Model 2 Xpert (0.8608)
Model 4 Xpert (0.8459)
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Proposed PAANTHER tuberculosis (TB) treatment-decizion algonthim, including the diagnostic score

1 - Specificity



Evidence- HIV-

Clinical Infectious Diseases
ng hivma| .
MAJOR ARTICLE “IDSA s L)

Development of a Treatment-decision Algorithm for
Human Immunodeficiency Virus—uninfected Children
Evaluated for Pulmonary Tuberculosis

Kenmeth 5. Gumasekers,” Elisabetta Walters.* Marieke M. van der Zalm,” Megan Palmer,’ Joshua L Warren® Anneke C. Hesseling” Ted Cohen,” and
James A, Seddon®

'J:parlrrenl of Epadermnlogy of Microbial Diseases, ¥aie School of Public Health, New Hawen, Connectinut, L1SA; Deasmond Tutu Tuberoulosis Centm, Depariment of Pasdiinics and Chid
Heaith, Faculty of Medicine and Health Scenoes, Stellenbosch University, Tygerberg, South Afrcy; =Iinpu|1rr|cﬁ1 of Biostatistics, ¥ale School of Pubbic Health, Mew Hawen, Connectiost, US&; and

The algorithm was 90.1%
sensitive and 52.1% specific
and maintained a sensitivity
of >90% among children <2
years old or with low weight
for age.
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Figure 2. Receiver operating characteristic curves of the clinical model {solid),
including the baseline clinical evidence (cough duration, fever, failure to thrive/

weight loss, lethargy, history of tuberculosis exposure, and hepatomegaly), and Figure 4. Treatment-decision algorithm developed from the investigational model that includes baseline clinical evidence, baseling chest radiographic findings, and Xpert
MTB/RIF assay findings from respiratory specimens collected at baseline. Abbreviations: M. th, Mycobacterium tuberculasis, PTB, pulmanary tuberculosis; TB, tuberculosis

the investigational mode! (dashed), considering baseline clinical evidence, baseline
chest radiographic findings, and Xpert MTB/RIF findings from respiratory specimens
collected at baseline. Horizontal dashed line indicates a sensitivity of 90%

Child £13 years being evaluated for PTB with:
Cough 22 weeks OR
Fever 21 weeks OR
Poor growth/weight loss in previous 3 months

Perform detailed clinical evaluation:
Cough 1 week -37
Cough 2 weeks ~ +20
Cough 3 weeks +23 Treat as

NO
Known TB exposure? ]—> Cough >3 weeks  +71 appropriate and
Fever +41 reassess
YES Failure to thrive +46
Lethargy +40
Hepatomegaly +13
l
Score>1007 |
| NO
Pursue Chest Radiography
ves !
4[ Consistent with PTB? ]
I'No
Pursue Xpert MTB/RIF
v

identfied Mtpon | NO
respiratory specimens? J

J YES

k.

Initiate antituberculosis treatment
Reassess for persistence or resolution of symptoms and adverse drug events




tuberculosis

Module 5: Management
of tuberculosis in children
and adolescents

World Health
Organization

Figure A5.1. Algorithm A (for settings with chest X-ray) and Algorithm B (for settings
without chest X-ray)

Child <10 years with symptoms suggestive of pulmonary TB

v
Presence of danger signs requiring _\_‘F.S’ Stabilize and/or transfer
Algorithm urgent medical care? as needed
‘NO kS
B B RETAIN 7 TRANSFER

Child <2 years old, living .
with HIV, and/or severe  «-ccoooooos™ RATTHS Exit

' es R e
tuberculosis ik

Follow-up in 1-2 weeks

v

NO
Persistent/worsening symptoms =+« +e oo > Exit
Module 5: Management v 3 Ve
of tuberculosis in children Collect respiratory/stool specimens for MWRD testing (e.g., Xpert MTB/RIF

or Ultra), including in children living with HIV, urine LF-LAM, if available

and adolescents

v
If performed, did mWRD or LF-LAM detect Mycobacterium tuberculosis?
:YES YES NO / NOT PERFORMED / RESULT NOT YET AVAILABLE
: : H
Close or household TB contact in the previous 12 months?
Dyes : YES i No
: : : H

Score signs and symptoms Aesenenaaas

Signs and symptoms

Cough longer than 2 weeks +5
Fever longer than 2 weeks +10
\I;\.e':i':l:tmlfoss :g Do not treat with
raemonnyss s B veement,
Night ts +6 A h
S\Igoll:r‘:v;?nph nodes +7 weeks.
. . . . = : : : : Tachycardia +4 =
Box 4.6 WHO interim recommendation on use of integrated treatment decision Tachypnoea +2 :
algorithms i i P Sum: _
In children with presumptive pulmonary TB attending health care fadilities, integrated treatment Ve - o
dedision algorithms may be used to diagnose pulmaonary TB (conditional recommendation, P : i S eSumzT e
very low certainty of evidence). Sk v v v
Initiate appropriate TB treatment




TB Investigation Purpose TAT Possible outcomes
= : Confirmation of TB Infection when TB L
o = '% T;I!::ir'lc':;::n exposure status is unknown (and no 48-72 50552:‘;? ;Li?{ﬂ{ﬂ‘;:_r
Q) = " e N =
-0 E (TST) 5:’:::;:]5 positive TST or history of TB hours malnourished child
To identify radiological changes in lungs Lymph node disease with or
Chest X-ra & adjacent structures (or other organ without complications/
d other i Y. systems is EPTB suspected) suggestive Variable Miliary TB/
andotherimaging | of 1B disease and other non-TB-related Parenchymal disease/
abnormalities. pleural or pericardial effusions
@
o Bacteriological confirmation of TB. MTB detected/
& Identification of rifampicin resistance* MTB not detected/ MTB trace/
=] TB Nucleic Acid 48 Test unsuccessful
f_':' Amplification Tests | If Rif-resistance is detected, DR-TB h
b (TB-NAAT) reflex testing should be done to detect ours Rif susceptible/ Rif resistant/
v resistance to isoniazid (INH) and second- Rif unsuccessful/
§ line drugs INH resistant
oo
% Bacteriological confirmation of TB,
w TB Culture especially if initial NAAT negative 1-6 Positive for MTB complex or
= Allows for DST (using TB-NAAT off the weeks Negative for MTB complex
4 cultured isolate)
]
£ Not a routine or priority investigation
8 in younger children who are seldom
g sputum smear positive for acid-fast AFB negative
2 bacilli (AFB) AFB itive:
B Sputum Smear To monitor treatment response in older | 48 pESI e
7 Microscopy children and adolescents who were hours +
a initially smear-positive on sputum s
E Smear-positivity on sputum in a child
suggests cavitary lung disease and
severe TB disease
To facilitate the diagnosis of TB in Negative/ positive
Urine-LAM symptomatic CLHIV who meet the 30 min (To be interpreted in the context

eligibility criteria for testing

of other clinical findings)




TB-NAAT : Xpert MTB/RIF vs Xpert Ultra

Xpert MTB/RIF

Ultra

Specimen volume

1ml sputum, 500ul sediment

1ml sputum, 500ul sediment

PCR reaction volume

25ul

50ul

Limit of detection in spike sputum

50-165cfu/ml

5-25cfu/ml

Target

rpoB with 5 probes

IS16110, 1IS1081 and rpoB 4 probes

Quantification

Semi-quantification with Cycle Threshold
(Ct)

Semi-quantification with Cycle Threshold
(Ct)

Mutation coverage rpoB

Delayed and drop out hybridization

Melting temperature (may identify codons)

Test time ~2hrs ~1hr 15min
/_ Probe B Probe D \ 70 4 W I Id Type
Probe A Prabe C ———————————————— Probe E
511 513 518 518 522 528 Baq 533
MUT D516V MUT H528Y MUT S531L
NMUT HS526D
507 rpoB 81 base pair core region 533

N

Alland.D et al, CROI 2015, abstract 91




* Detects TB and resistance to rifampicin

BD MAX MDR-TB Assay (RIF) and isoniazid (INH).

* Automates sample preparation and real-
time PCR process.

2011-2014: A study found that the proportion of IMR cases ranged
from 13.8% to 21.1%

2018: A study found that the prevalence of IMR was above 5% in all
provinces

EFFICIENCY

WORKFLOW EFFICIENCY FOR TIMELY PATIENT
MANAGEMENT’

Run 1-24 samples and/or assays at the same time

Increase staff productivity through automation®”

Reduce total costs with increased testing volume and streamlined
workflow”

Fully automated testing for IVD and open-system reagent capabilities™



WHO

consolidated
on

tuberculosis

Module 3: Diagnosis

Rapid diagnostics for
tuberculosis detection

2021 update

Samples for NAAT

Sputum(spontaneous
or induced)

Nasopharyngeal Stool (Note: cannot

Gastric aspirates aspirates be cultured)

Broncho-alveolar Fine-needle
lavage(hospital aspirates(from
setting) suspected TB sites)

Tracheal aspirates
(hospital setting)

Fluids from
Cerebrospinal fluid Aspirated pus/pus sinuses/ear
(CSF) swabs from abscesses canals(less reliable
for NAAT)

VI

RCU




Induced sputum versus gastric lavage for microbiological
confirmation of pulmonary tuberculosis in infants and
young children: a prospective study

Lancet 2005; 365:130-34  Heather| Zar, David Hanslo, Patricia Apolles, George Swingler, Gregory Hussey

Procedure Tolerance:
*All sputum induction procedures well

Microbiological Yield Comparison in Children tolerated
*Minor side effects: Increased coughing,

* Induced Sputum vs Gastric Lavage: . : o\ .
epistaxis, vomiting, wheezing

* Positive samples:

i IndUCed sputum: 54 Children (87%) Patients Culture positive ~ Smear positive (ultlu_reorsmear C}Jr;ulat'rve
positive yiel
* G@Gastric Lavage: 40 children (65%) ::c::lcedspu‘tum 720 i) = 2 (2%} 100
. . . Total 250 51 (20%) 25 (10%) 54(22%) 87%
» Difference inyield: 5.6% (95% Cl 1.4-9.8%, p=0.018) Frstspecmen 250 3705  19(8%) 1(16%) 66
Second specimen 244 27 (11%) 13(5%) 30(12%) 79%
. . Third specimen : : % 87%
* Single Sample from Induced Sputum vs Three Gastric Lavages: e ——— e ?
Total 250 38 (15%) 17 (7%) 40 (16%) 64%
* No significant difference in microbiological yield (p=1.0) e o o i T
Third specimen 234 18 (8%) 10 (4%) 22(9%) 64%

e HIV Status and Yield:

L NO S|gnif|ca nt d|fference |n y|e|d between HIV-”‘]feCted and HIV_ Table: Cumulative yield of M tuberculosis from repeated induced sputum or gastric lavage specimens
uninfected children (p=0.17)

Data are number or %.
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Tuberculosis Diagnosis in Children Using Xpert Ultra on Different
Respiratory Specimens

Heather J. Zar', Lesley J. Workman', Margaretha Prins’, Linda J. Bateman', Slindile P. Mbhele®, Cynthia B. Whitman’,
Claudia M. Denkinger®“, and Mark P. Nicol**

"Department of Paediatrics and Child Heallh Hed Cross War Memaorial Children’s Hospital and South African Medical Research Counci
Unit on, Child and Adolescent Health and “Division of Medical Mlcroblologg University of Cape Town, Cape Town, South

Africa; “*Foundation for Innovatwe Mew Diagnostics, Geneva, Switzerland; "Center of Infectious Diseases, University of Heidelbeng,
Heidelberg, Germany; and “School of Biomedical Sciences, University of Western Australia, Perth, Western Australia, Australia
ORCID 1D: 0000-0002-9046-759X (H.JZ.).

i

185 children enrolled with a valid Ultra and culture result from
induced sputum (IS) and Ultra from nasopharyngeal aspirate
(NPA)
\
Objectives: To investigate the diagnostic accuracy and incremental ( !
- - - 195 children with a valid Ultra from
yield of Xpert MTB/RIF Ultra (Ultra; Cepheid), a new rapid test, NPAT
) ) 130 children with a valid Ultra from
on repeated induced sputum, nasopharyngeal aspirates, and \ NPA2
combinations of specimens. l l
Y
. Confirmed TB Unconfirmed TB Unlikely TB
Stu dy Overview n = 40 (20.5%) n =104 (53.3%) n =51 (26.2%)
e . o 35 (87.5%) culture positive on 151 0 (0%} culture positive on IS1 0 (0%) culture positive on 151
° . 40 (100%) culture positive on IS1 or 1S2 0 (0%) culture positive on IS1 or 1S2 0 (0%} culture positive on 151 or IS2
Ultra SenSItIVIty on NPA: 46% 17 (42.5%) Uttra positive on NPA 3 (2.9%) Ultra positive on NPAT 0 (0%) Ultra positive on NPAT
e o . 0 21 (52.5%) Ultra positive on NPA1 or NPA2 | | 5 (4.8%) Ultra positive on NPA1 or NPA2 0 (0%) ultra positive on NPA1 or PNA2
e Ultra Se nSItIVIty onlS: 74.3% 27 (67.5%) Ultra positive on IS 4(3.9%) Ultra positive on IS 0 (0%) Ultra posttive on IS
(Ultra only done on one IS) (Uttra only done on one IS) (Ultra only done on one IS)

* Specificity: 98% for NPA, 96.9% for IS

. . L. . IS = induced sputum (IS1 = 1st IS; 1S2 = 2nd IS); NPA = nasopharyngeal aspirate (NPA1 = 1st NPA; NPA2 = 2nd NPA);
hd Comblnlng 1 NPA + 1 IS: SenS|t|V|ty IncreaSEd tO 80% Figure 1. Flow diagram of participants. IS =induced sputum; NPA = nasopharyngeal aspirate; TB = tuberculosis.
* Two NPAs: Sensitivity 54.2%, increased to 87.5% with 2 IS Ultra
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A positive
urine LAM
provides clinical

used.

A negative U-LAM does not exclude TB

A positive U-LAM does not provide any

Do a U-LAM test in the following children being
investigated for TB:

- For CLHIV and ALHIV admitted to hospital

Urine confirmation of indication of drug susceptibility - For all symptomatic CLHIV seen in an outpatient setting
LAM TE disease in with either:

children living False-positive results are possible,

with HIV. especially if a bag specimen of urine is - CD4 count <25% (<5yrs) or <200 (=5 yrs) within the last

6 months, or
= advanced HIV disease, or
» current serious illness warranting admission

Use urine sample for a
lateral flow side room
test

A clean-catch urine
sample or an infout
urine catheter sample
will provide a maore
reliable test




Performance urine LAM (symptomatic

participants)
CD4 count No studies Sensitivity (95% Cl) Specificity (95% Cl)
(participants)
>200 3 (738) 16 (8-31) 94 (81-79)
<200 4 (18250 45 (31-61) 89 (77-94) e
>100 4 (1519) 17 (10-27) 95 (89-98)
<100 4 (1239) 54 (38-69) 88 (77-94)
POLICY UPDATE

Children: 3 studies included
« Sens ranged from 42% - 56%
« Spec ranged from 80% - 95%

WHO Policy Guidance, 2019



Factors Contributing to False Positive Urine LAM Results

Sample contamination with bacteria (actinobacteria, candida, non-TB
mycobacteria, Nocardia)

Cross-reaction of the anti-LAM antibody with non-TB bacteria

Contamination from unsterile urine containers

Bacterial growth due to improper storage at room temperature




Decision to treat for DS TB
following an evaluation for TB and the most likely drug susceptibility profile
(See TB Diagnostic Algorithm in Section 6.4)

A4

Diagnosis

Simplified TB
treatment
regimen
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The NEW ENGLAND JOURNAL of MEDICINE

|| RESEARCH SUMMARY ||

Shorter Treatment for Nonsevere Tuberculosis
in African and Indian Children
Turkova A et al. DOI: 10.1056/MEjMoa2104535

Drug Regimen

1. Age 0-16 years

2. Weight > 3kg. This has been expanded to include children weighing between 3 and 4kg; a  “Hinacecnoon
detailed PK study of individual drugs in infants is ongoing and data using the new FDC from
this study will ensure that use of this new formulation is also studied in these smallest

infants. hs oftreatment
3. Clinician has decided to treat with standard first-line regimen (intensive phase of 4 drugs or vonhs -
3 drugs as per local practice) B T it

iority margin, 6 percentage points

Symptomatic but non-severe 1B including: I i oot pen G308
a. extrathoracic lymph node TB; intra-thoracic uncomplicated (hilar) lymph node TB
b. minimal or no parenchymal abnormality on CXR -
C. smear negative on gastric aspirate/other respiratory sample ' 2z
Note: GeneXpert may be positive or negative and a negative GeneXpert can be used as a [ EManAd

substitute for a negative smear; culture of respiratory sample may be positive or negative; ="t
mbh node aspirate mav be smes o/GeneXpert positive or negative :
5. Not treated for previous TB unless successfully treated > 2 years since last completed
treatment
6. Known (or pending confirmation of) HIV status; HIV-infected or HIV-uninfected = L
" It:s unk;wwn whether the results would apply to
sites without radiographic capabilities to confirm CONCLUSIONS
nonsevere TB. ‘Among childrenwith nonsevere, drug-susceptible,

smear-negative TB, a 4-month treatment regimen was
noninferior to a 6-month regimen at 72 weeks of follow-up.

Links: Full Article | NEJM Quick Take | Editorial



FOLLOW-UP

Criteria for Short Regimen

Assessing eligibility of children and adolescents for shortened TB treatment regimen

Clinical Criteria

Radiological Criteria

Clinical Criteria

Scenario 1: CXR Available

Eligible for treatment shortening if ALL OF THE BELOW CRITERIA ARE MET:

Age 3 months to < 16 years at start of TB treatment

Drug-susceptible pulmonary TB or cervical TB lymphadenitis (presumed or
confirmed with no evidence of extrapulmonary TB other than lymphadenitis)
First episode of TB (no previous TB treatment)

No danger signs indicating severe illness at presentation (Box 1)

No severe acute malnutrition

No asymmetric or persistent wheezing

If living with HIV: viral load < 1,000 in the preceding 3/12 AND on ART for > 3/12
No respiratory sample that is AFB smear positive’

Eligible for treatment shortening if NONE OF THE FOLLOWING ARE PRESENT:

Complicated intra-thoracic lymph node TB (i.e., airway compression or
deviation and / or hyperinflation or collapse)

Consolidation = 1 lobe

Complicated pleural effusion (loculated effusion, empyema or pneumothorax)
Miliary pattern

Cavities

Eligible for shorter treatment if ALL BELOW CRITERIA ARE MET:

Adherent to treatment

MONTH 1: All TB signs & symptoms improved

MONTH 4: All TB signs & symptoms resolved? and appropriate/improving
weight trend

Assessing eligibility of children and adolescents for shortened TB treatment regimen

Scenario 2: No CXR Available

Eligible for treatment shortening if ALL OF THE BELOW CRITERIA ARE MET:

Age 3 months to < 8 years at start of TB treatment

©
T + Drug-susceptible pulmonary TB or cervical TB lymphadenitis (presumed or confirmed
S with no evidence of extrapulmonary TB other than lymphadenitis)
= « First episode of TB (no previous TB treatment)
g = No danger signs indicating severe illness at presentation (Box 1)
£ * No severe acute malnutrition
o] + No asymmetric or persistent wheezing
+ Not living with HIV (HIV negative)
+ No respiratory sample that is AFB smear positive’
o L
2 § Eligible for shorter treatment if ALL BELOW CRITERIA ARE MET:
S
g el + Adherent to treatment
j ;_'3 + MONTH 1: All TB signs & symptoms improved
o £ + MONTH 4: All TB signs & symptoms resolved? and appropriate/improving weight trend
e [=}

If not eligible for the shortened treatment regimen, treat for standard duration (Table 8)

' Routine smears for AFB are not recommended as part of the diagnostic work-up. However, if there is an
AFB smear positive result on any respiratory sample, the child is not eligible for treatment shortening.
FNA smear positivity is not an exclusion.

If cervical peripheral lymph nodes did not decrease in size at month 4, continue to 6 manths of treatment.
If there was not a significant reduction in size of the lymph nodes, enlargement or complications, especially
if TB was not bacteriologically confirmed, refer for further investigation (biopsy or aspiration) to exclude
other diagnoses.
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Uncomplicaed lymph node disease Complicaed lymph node disease HRGIELToRS and Hing Bisesse

i 6 BOoHan

Primary (Ghon) focus Primary (Ghon) focus with cavitation D IAG NOSTIC CXR ATLAS
FOR TUBERGULOSIS IN CHILDREN

Simple pleural effusion Complicated pleural effusion

A guide to chest X-ray interpretation

Alveolar opacification: < 1 lobe Alveolar opacification: involving a whole lobe
or multiple lobes

Second Edition
2022

Interstitial pneumonia All cavitary disease
—
Miliary TB

R oo https://theunion.org/sites/default/files/2022-
- 03/The%20Union_Diagnostic%20Atlas%20for%?2
0TB%20in%20Children_2022.pdf




Cases

Interstitial infiltrates

b
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Uncommon

‘50“0

Non - specific

NON-SEVERE

Non - severe




Case 2

Expansile pneumonia

N

b
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Very
uncommeon

Very specific

SEVERE

Severe




In a high TB-burden setting the commonest cause for a large pleural

effusion in an adolescent is TB.

This is the classic
shape of a loculated
effusion

The underlying lung
is not normal

Severe

‘ SEVERE

‘e



Updated BCG

vaccination
recommendations

Newborn exposed to TB (born to a mother diagnosed with TB during
antenatal or peripartum care, or a newborn with other significant TB exposure’)

Does the Do a thorough clini.cal assessn‘fent L Clinical . TelEREE
baby have Assess for symptoms/signs of TB disease. assessmen TS
o suggestive of active
active TB Do a CXR if available. T8 d in th with expert
disease? ) A ) . isease in the OR
Give BCG at discharge from delivery unit? newborn
Undertake
No indications of active TB appropriate clinical
and laboratory
investigation in
Is the Does the mother or close contact have l Refer/discuss newborn
mother any one of the following that indicates any mother who is OR
or close she could still be infectious? not responding to TB Refer new_hurn
contact +  OnTB treatment < 2 months, OR treatment as expected to hospital
still = Symptoms that are not improving, OR
potentially | | Sput lture h tvet
infectious? putum smear or culture has not ye
Ly E converted to negative, or is unknown
at the time of birth ‘ No TB disease (exposed only)
NO YES
Is the baby Baby ‘ Baby requires TPT ‘ )
eligible for | does not Refer/discuss any
TPT? require mother diagnosed
If eligible, TPT - with drug resistant
whathPT ‘ Determine if mother has DS or DRTB ‘ TE with an expert?
regimen 1
should Mother has DS TB or drug susceptibility unknown
the baby
receive?

YES or LPV/r or on any other drug wi
interaction?

HIV-exposed/HIV-positive baby on NVP, DTG

th rifampicin NO

adjust doses, evaluate for TB symptoms unt

Abbreviations: BCG Bacillus Calmette-Guérin; DR Drug resistant:

Figure 12

as appropriate

that HIV testing and prophylaxis (or ART treatment) has been provided

Support adherence, evaluate for side-effects, monitor weight and
il TPT completed. Ensure

Repeat BCG 2

3.

CNS Central nervous system;  6H 6 months of INH;

DS  Drug susceptible;

Management of the newborn exposed to TB

(Hospital-based) TB Evaluation

+ Clinical examination incl. general,
respiratory and abdominal

= CXR(anteroposterior and lateral where
feasible)

+ Abdominal ultrasound if any abdominal
distension or hepatosplenomegaly

* Respiratory specimens (e.g., gastric
aspirate or induced sputum) for M.th
microbiology (TB-NAAT, culture, AFB
microscopy)

» Lumbar puncture for CSF evaluation if
clinically indicated or if CXR suggests
miliary TB

= HIVtesting, if not yet done

Clinically diagnosed/confirmed TB

= Start :-;Epropn'ate TB treatment (according
to mother's or neonate’s isclate DST
results if available)

= Give ARVs (prophylaxis or ART) if
indicated

+ Follow up monthly for dose-adjustment
and clinical evaluation including adverse
effects

» Repeat BCG upon completion of TB
treatment, as indicated in Figure 13

. Significant exposure is known (documented)

exposure to a person (adult or adolescent) with
pulmonary TB who shared the same enclosed
space for one or more nights {e.g. at home or
similar) or for frequent or extended daytime
periods (e.g. at a school, créche or similar) during
the three months before the index patient started
TB treatment.

. Allinfants should receive BCG at discharge from

the delivery unit as per the routine EPI schedule.
However, BCG is a live attenuated M.bovis vaccine
and is killed by TB medications, including those
used in TPT or TB treatment. This may affect the
effectiveness of the BCG vaccine. For this reason,
the BCG vaccine should be repeated immediately
on completion of either TPT or TB treatment.

For management of DR-TB exposure, refer to the
latest National DR-TB Guidelines

4. For TPT Dosing Table see Annexure 3

3RH 3 months of rifampicin and INH;  TPT  tuberculosis preventive treatment.

uilogmau pasodxa g1 ay3 jo juawaseuew ay) 40j wyos|y 6°LL



Updated BCG vaccination recommendations

All newborns should
receive BCG at discharge
(regardless of HIV status or

TB exposure status’)

If living with HIV,
initiate ART immediately

Repeat BCG after
completion of TPT or TB
treatment 2

If the infant is also LHIV, they
should be on ART, clinically well,
and have a CD4 > 25% 3
to be able to receive BCG**

** |f the criteria to receive BCG are not
met, i.e., the infant is
- Not on ART, or
- Unwell, or
-CD4 < 25%

— Delay BCG until on ART and
immunologically stable (CD4 > 25%)
- Start/continue TPT until the child

is eligible to receive BCG

dose,

receiving BCG.

1. In the current data-free context, the recommendation to give all infants BCG at birth is based on operational considerations. The
decision to give BCG or not and initiate TPT are often made by different people and sometimes in different facilities. When an
intervention requires more than one service provider, more than one service location and multiple patient visits, the neonate may
miss getting a BCG when indicated at birth, either because of a lapse in communication and continuity of care or because multiple
visits become burdensome to the family.

2. BCG vaccination should be done 24 hours after the last anti-TB treatment dose. If the infant received rifapentine give BCG
from S days after the last dose, and if the infant received bedaquiline or clofazamine give BCG vaccination two months after the last

3. After TPT/TB treatment is completed, an additional CD4 count may be done to determine if the infant meets the criteria for




Where to next?

¥ 4 |

Early diagnosis Treatment

Prevention
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* TB antigen-based tests — Similar principle as TST and IGRA using
specific Mtb specific antigens (ESAT6 and CFP10)

 Al-assisted diagnostic algorithms
e CAD Xray (Delft Ultra/CAD4TB)
* Al and digital diagnostic support

* Non-sputum based tests
* Next Gen Urine LAM
e Tongue-swab

e Biomarkers

https://iris.who.int/bitstream/handle/10665/352802/WHO-UCN-TB-2022.1-eng.pdf?sequence=1
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Prevention

MONTH 1

TB Preventative Therapy (TPT)

Move to shorter course TPT regimens in children

MONTH 2

MONTH 3

MONTH 1

MONTH 2

MONTH 3

MONTH 1

MONTH 2

MONTH 3

* IMPAACT 2040: Phase I/Il, multi-site, open-label,
non-comparative dose finding study of a once-
daily, 28-day regimen of isoniazid and rifapentine
(RPT; 1HP) for the prevention of tuberculosis in
children.

* The study is desighed to determine the weight-
band dosing of RPT as part of the 1HP regimen and
will evaluate the pharmacokinetic, safety, and
tolerability of RPT as part of the 1HP regimen.

MONTH 4 MONTH 5 MONTH 6




Prevention

Platform

Mycobacterial - Live attenuated
Mycobacterial - Inactivated
Viral vector

Protein/Adjuvant

RNA

Candidate target population
Elderly

Adults

Adolescents
Children

Infants

People living with HIV

>0 h. %. ﬁ. =i ?o

-Mtb People without Mtb infection
+Mtb People with Mtb infection
aTBd People with active TB disease
MDR People with MDR-TB

cTB People cured of active TB

Stop () Partnership

WORKING GROUP ON
NEW TB VACCINES

Vaccines

Trial staus

(¥) Active trials

@ No active trials

Primary candidate indication

POI Prevention of Infection
POD Prevention of Disease
POR Prevention of Recurrence
Thp Therapeutic

Additional information, including the full list of clinical trials for each candidate, can be accessed via the QR code or at newtbvaccines.org/th-vaccine-pipeline/

BNT164a1 (@)

BioNTech,
Gates Foundation

BNT164b1

BioNTech,
Gates Foundation

TB/FLUOSE (@)

Smor Res Inst of Influenza,
Russia MoH

pOI ‘i"ﬁ i

H107/CAF10b (@)
ssi

pop R e ‘i‘rﬁﬁ

AEC/BCOZ2 (@)
Anhui Zhifei Longcom

[
POD +Mtb I ﬁ\l

ChAdOx1.85A
+MVASSA
Univ. Oxford

X o .
-Mib
POD +Mtb n’*ﬁi

ID93 + GLA-SE
NIAID/NIH

QTP101

Quratis * i

Institutions listed are vaccine sponsors and development partners

DAR-901

Dartmouth

Y |

Archivel Farma

Mt cTB 4 ﬁ
Thp MDR aTBd )

Information reported by vaccine sponsars or found in clinical trial registries or other public sources

BCG @

(traveler vaccine)*
HJF

P |

GamTBvac @

Gamaleya Res. Centre,
MoH Russia

POD

Immuvac (MIP) [(?p
ICMR, Cadilla Pharma

POD

MTBVAC

Biofabri, Univ. Zaragoza, .
TBVI, IAVI, Bharat, HVTN
[ 3

POD ry 'R

VPM1002 @
SIIPL, VPM

POI cTB a"i"ﬁ iﬁ]

M72/AS01E (&)
Gates MRI, GSK

[ ]
poo i & AT

Last update: 2 September 2024



&8 \New drugs/formulations

Treatment

Discovery Preclinical Development

1 I

Clinical Development

Lead Early Stage

Optimization Development

GMP / GLP Tox. Phase 1

TBDO9 (MK-7762)

Indazole FIM-253 GSK-839*
sulfonamides TBD10 (MK-3854
Diarylthiazoles [ : l OTB-658 GSK-286*
DprE1 Inhibitors SPR720* .
:‘:r:ct InhA Inhibitors MPL447* CLB-073 TBAJ-587
th energy
metabolism JSF-3285* TBI-223
Gyrase Inhibitars . *
. CPZEN-45* Macozinone
Arylsulfonamides
Inhibitors of MmpL3, NTB-3119*% (PBTZ'IGQ}
Translocase-1, ClpC1,
ClpP1P2, PKS13, F-ATP MBX-4888A
synthase, RNAP (1810)*
Oxazolidinones
. FNDR-20364*
DnaE1l / Nargenicin
analogs

*New chemical class. Known chemical classes for any indication are color coded: rifamycin, oxazolidinone,
diarylquinoline, benzothiazinone, imidazopyridine amide, beta-lactam.

! New Molecular Entities not yet approved, being developed for TB or only conditionally approved for TB.
Showing most advanced stage reported for each. Details for projects listed can be found at
http://www.newtbdrugs.org/pipeline/clinical

Ongoing projects without a lead compound identified: http://www.newtbdrugs.org/pipeline/discovery

Phase 2

Telacebec™ (Q203)

Sudapyridine

Regulatory
Market
Approvals

Alpibectir (BVL-GSK09g)* (WX-081)

TBAJ-876
Sanfetrinem

Delpazolid, Sutezolid,
Tedizolid

BTZ-043*
TBA-7371*

Quabodepistat (OPC-
167832*)

Ganfeborole (GSK-656%)

Pyrifazimine (TBI-166)
SQ-109*

Bedaquiline*

2% WORKING GROUP

Y ON NEW TB DRUGS
www.newtbdrugs.org

Updated: October 2024



AHRI

Treatment

Purpose:

Design:

Population

New Regimens

Shortened RegiMen for Drug-susceptIbLE TB in Children
(SMILE-TB)

To determine if an 8-week HPZM regimen in
children with presumed drug-susceptible TB
disease has non-inferior efficacy to 8-weeks of
HRZ(E) plus 8- or 16-weeks of HR(E) for
achieving treatment success

International, multicenter, randomized
controlled, open-label, 2-arm, phase 3 non-
inferiority trial

Children < 10 years of age with pulmonary
and/or lymph node TB including those with
and without HIV

Presumed drug-susceptible TB
in children < 10 years old

I

Control Investigational
| |
Standard of Care” two months
HRZ(E) HPZM*
ey i
EEE EER
EEEEEER EEEEEEE
EEEEEER EEEEEEE
EEEEEEN EEEEEEE
=l =
mmEmmEnE snmnEEE
EEEEEEE EEEEEEE
EEEEEEN ENEEEEE
iy
EER
AEEEEEN
EEEEEEN
EEEEEER
=y
[ 1] ]
EEEEEEE
EEEEEEN
EEEEEEE

* 4-6 months of isoniazid, rifampicin, and pyrazinamide with or without
ethambutol

* H=isoniazid P=rifapentine, Z=pyrazinamide M=moxifloxacin



Conclusion

 New protocol highlights

e Expanded Specimen Collection
Diagnostic Algorithm
Simplified Treatment Regimen
Revised Dosing Chart
Updated BCG Vaccination

* Resources available to aid understanding and
interpreting results and imaging to classify
patients accordingly

* Robust pipeline of new development of TB
towards the goal of ending the global TB
epidemic by 2035




References

1. South Africa National strategic plan for HIV, TB, STIs 2023-2028

2. WHO operational handbook on tuberculosis. Module 5: management of tuberculosis in children

and adolescents

3. WHO consolidated guidelines on tuberculosis. Module 3: Diagnosis - Rapid diagnostics for

tuberculosis detection, third edition

4. A clinical guideline for the diagnosis and treatment of drug-susceptible TB in children and

adolescents in South Africa. September 2024

5. Standard Treatment Guidelines and Essential Medicines List for South Africa. PAEDIATRIC
HOSPITAL LEVEL 2023 EDITION

6. https://theunion.org/sites/default/files/2022-
03/The%20Union_Diagnostic%20Atlas%20for%20TB%20in%20Children_2022.pdf



	Slide 1: Overview of new child and adolescent TB guidelines
	Slide 2: Global Burden of TB disease
	Slide 3
	Slide 4
	Slide 5
	Slide 6: Current updates
	Slide 7: A diagnostic algorithm for children and adolescents
	Slide 8: Simplified approach
	Slide 9: Evidence-HIV+
	Slide 10: Evidence- HIV-
	Slide 11
	Slide 12: Additional specimens for laboratory investigations in children
	Slide 13
	Slide 14: BD MAX MDR-TB Assay 
	Slide 15: Samples for NAAT
	Slide 16
	Slide 17
	Slide 18: Urine LAM
	Slide 19
	Slide 20: Factors Contributing to False Positive Urine LAM Results
	Slide 21: Simplified TB treatment regimen
	Slide 22
	Slide 23: Criteria for Short Regimen
	Slide 24
	Slide 25: Cases
	Slide 26: Case 2
	Slide 27: Case 3 
	Slide 28: Updated BCG vaccination recommendations
	Slide 29: Updated BCG vaccination recommendations
	Slide 30: Where to next?
	Slide 31: Diagnostics
	Slide 32: TB Preventative Therapy (TPT) Move to shorter course TPT regimens in children
	Slide 33:      Vaccines
	Slide 34: New drugs/formulations
	Slide 35
	Slide 36: Conclusion
	Slide 37

