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Global Burden of MDR TB in 2021

WHO. Global TB Report, 2022

3.1% 

❖ 450,000 with new MDR/RR-TB 

❖ 20% pre-XDR 

❖ 191,000 deaths



Poor treatment outcomes with MDR TB

• MDR TB 

• XDR TB-*

More expensive regimens, more side effects

14 June 2023



Each MDR TB case infects many others

19.1 million MDR LTBI

Children <15 years 2.65 times 

increased risk of developing TB disease

KNIGHT, LANCET INFECT DIS 2019; 19: 

903-12
14 June 2023



Delamanid (DLM) 

• Novel drug, inhibits 
mycolic acid synthesis 
and has potent 
bactericidal activity

• Mouse model DLM 
similar efficacy to INH

• DLM does not induce 
or inhibit cytochrome 
P450 enzymes or 
common drug 
transporters
▪ Minimal DDI potential

19 December 2023

H=isoniazid; R=rifampin; L=levofloxacin; M=moxifloxacin; J=bedaquiline; Pa=pretonamid; 

U=sutezolid



PHOENIX: Efficacy and Safety of 
Delaminid TB Preventive Therapy vs INH

Phase III open-label, multi-

center, cluster-randomized, 

superiority trial

High-Risk Household Contacts 

- Children <5 years old

-≥5 years of age who are 

– HIV-infected or non-HIV 

immunosuppressed

– TST positive (≥5mm) and/or 

IGRA positive

3,452 high-risk household contacts 

14 June 2023



PHOENIX Feasibility Study
Botswana (1)

Brazil (1)

Haiti (1)

Kenya (1)

India (2)

Peru (2)

South Africa 

(8)

Tanzania (1)

Thailand (2)

Zimbabwe (1)

16 sites in 8 high burden countries

300 index cases (18+)

1016 contacts

Baseline and 1 year follow-up
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MDR TB Index Case Characteristics

Characteristic

Index

(N=308)

HIV 112 (36%)

Diabetes 25 (8%)

Current or former smoking 133 (43%)

No prior TB 147 (48%)

Chest x-ray cavitation 201 (65%)

AFB smear positive (n=211)

(n=290)

 Xpert positive

 MGIT culture positive

148 (70%)

141 (51%)

75 (27%)

MDR TB treatment duration, median (range) 8.4 weeks (0-27wks)

Gupta, CID 2019



Learnings from 1016 household contacts

• 24% had Signs/symptoms related to TB: 23% HHCs <15 yrs, 24% of >=15 yrs

• 17% had abnormal CXR: 971 (96%) got CXR, 886 (91%) were good quality

– 22 of 55 children <15 years with abnormal CXR had CXR suggestive of TB

• 13% had prevalent TB

– Confirmed 26, 3%  (includes 9 that were already diagnosed at time of contact 

tracing)

– Probable 33, 3%

– Possible 71, 7% (all children)

– 31 households had more than 1 contact with prevalent TB

• Yield varied by site

Gupta, CID 2019



HHC Prevalence of TB disease

Gupta CID 2019



Large proportion of 
High Risk HHCs

GUPTA, A, CID 2019

High Risk Groups, 

n= 775, 77%

61% 

LTBI

10% 

<5 yrs
6% 

PLHIV

Gupta, CID 2019



HHC Characteristics Associated with TB 
Infection by IGRA

Characteristics Adjusted OR P value

Age​ 25-49 years​ 1.5 [0.99, 2.3]​ <0.001​

Previous TB Treatment​ 1.9 [0.96, 3.8] 0.049​

Incarceration, Substance and 

Alcohol Use†​

7.3 [1.5, 34]​ <0.001​

Sleeping in same room with IC​ 2.4 [1.4, 4.2]​ 0.04​

Smokers in Household‡​ 1.6 [1.04, 2.4]​ 0.029​

Home Exterior Wall Adobe, rammed 

earth, sticks or stones & mud, wood, straw, tin

1.8 [1.2, 2.8]​ 0.008​

19 December 2023 Kim, PLOsOne 2021



Learnings from the Feasibility Study

•  Of HHCs eligible for preventive therapy only 5% received it

• TPT regimens taken were INH+EMB+LVX or INH only

• High willingness to take TPT: 79% Suryavanshi, Murrill et al. 
CID 2019

• High willingness for caretakers to provide TPT to their children: 
89% Rouzier, Murill et al, IJTLD 2022

19 December 2023



Cumulative incidence of TB Disease 
significantly differs by risk group
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Krishnan, CIDI 2023



Increasing age-specific incidence of TB infection 
(IGRA conversion) at 1 year of follow-up

10.9%

23.6%
27.8%

21.6%

0%

5%

10%

15%

20%

25%

30%

35%

40%

Age 5 - 14 years
 (N=65)

Age 15 - 45 years
 (N=115)

Age 45+ years
 (N=62)

Overall
 (N=242)

IG
R

A
+ 

Comparing age 5-<15 to ≥ 15, 

p=0.007

Krishnan, CIDI 2023



Timeline of PHOENIX trial
• June 20, 2018: Version 1.0

• June 3, 2019: Open to accrual under Version 2.0 after FDA and DAIDS 

changes

• June 13, 2019: 1st index case enrolled

• July 10, 2019: 1st HHC Enrolled

• March 18, 2020: COVID pause

• March 31, 2020: Version 3.0

• 15 July 2020: COVID pause lifted

• November 5, 2020: pause of pediatric <15 yrs enrolment due to 

unanticipated neuropsychiatric side effects

• March 13, 2021: FDA lifted hold on pediatric enrolment

• May 15, 2022: RFA for additional sites

• November 30, 2022: Version 4.0

19 December 2023



• 2365 Index cases 
screened

• 1337 Index cases 
enrolled

• 2508/3452 (73%) 
HHCs enrolled



26 sites in 12 countries

14 June 2023



82.4% LTBI+

35.3% <18 

years

9.1% <5 years

8.5% HIV

Accrual of high- 
risk HHCs



Baseline Characteristics
Household Contacts (N=2062)

• # HHCs enumerated: 3890

• # HHCs screened: 3264 (84% of those enumerated)

• # HHCs enrolled: 2062 (63% of those screened)

• # HHCs enrolled per HH: median=2.0 and mean=2.8, Range=1-19

• Median (Q1, Q3) days to enrolling 1st HHC from index case 

–MDR-TB treatment start: 49 (32, 76)

–Enrollment: 15 (9, 23)

• Median age: 24 years (range: 0-88 years) 

• Female: 55%



Ongoing efforts
• Two new ACTG sites      Start date

– NLH - Hanoi, Vietnam (Activated)    Apr 2023 

▪ Currently enrolled 4 index cases and 2 HHCs

– CAPRISA - Durban, S. Africa (Pending activation)  June 2023

• Two new protocol-specific sites being activated

– India – YRGCARE      December 2023

– Vietnam - University of Sydney (V-QUIN site)   December 2023 

•  Economic evaluation at 4 sites

•  Adherence monitoring

•  Additional PK studies

•  Biobanking for planned Biomarker and genomic studies

• AWAIT CHANGES THAT MAY BE NEEDED AS A RESULT OF VQUIN, TB CHAMP

19 December 2023



Summary
• PHOENIX is a truly global collaboration

• Households of MDR cases have a high burden of 
infection and age-specific risk of developing TB disease

• Incredible participant and study team narratives

• Model generated followed by PK studies have confirmed 
appropriate Delamanid once-daily dosing 

• 73% accrued and 4 new sites joined to accelerate 
completion 

• Much more to come!

19 December 2023



Thank you!

14 June 2023
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