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Global TB Epidemic – 2017 TB 

Incidence

• 10 million new TB cases 

• 10 % in PLWA
Source: WHO Global TB Report 2018



HIV

Rank (% 

Global 

PLWHA)

Country

3 (6) India

12 (2) China

- Indonesia

- Phillipines

- Pakistan

2 (9) Nigeria

- Bangladesh

1 (18) South Africa

TB Burden Countries: 66% of New TB cases

66%
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Challenges in Treating Drug 
Resistant TB

• Multidrug-resistant TB and extensively drug-resistant TB are public health 

threats due to limited treatment options

• New drugs and treatment regimen are important to meet patient, national 

& global health needs

• Challenges in DR TB Regimen currently in use include: 

• Too long: up to 18 months to complete therapy

• Too complicated: ≥ 5 drugs (IM/IV – no defined regimen)

• High treatment limiting toxicity: deafness, renal impairment, psychosis

• Suboptimal efficacy: DR TB cure rates about 20% in pre-BDQ era



Shorter Regimen for Rifampin-Resistant 
Tuberculosis (STREAM 1)

Non-Inferiority RCT: Short 

Regimen

4-6 Km-Mfx-Pto-Cfz-E-Hhigh

dose-Z/  5 Mfx-Cfz-E-Z

vs

SOC (20 month)

Short DR regimen non-inferior to long regimen with respect 

to safety and efficacy: 79.8% vs 78.8%

March 2019



U.S FDA approves 
Pretomanid in 

combination with 
bedaquiline & linezolid 

for  treatment of XDR-TB

Shorter Regimen for XDR TB (NiX Study) 

• Novel 3-drug, all-oral, 6-month regimen: BPaL: 

bedaquiline (B) + pretomanid (Pa) + linezolid (L)

• Each drug has potent bactericidal & curative activity 

in both preclinical and clinical studies

• Minimal pre-existing resistance

• 95/107 patients converted to culture negative status: 

Median time of < 6 weeks

• All patients improved clinically

• Reduction of TB symptoms 

• Overall improvement in patient-reported health 

status



2019 Global TB Drug and Regimen Clinical Research
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Prevention of TB in HIV

• RCT: Efficacy and safety of 1-month daily rifapentine plus isoniazid  

(1-month group) with 9 months of isoniazid alone (9-month group)

• 3000 in HIV-infected patients from TB endemic settings, median 

follow up: 3.3 years, median CD4 470 cells/mm3

• 1-month HP non-inferior to 9 months H

• All patients on a non-DTG ART containing regimen

March 2019



• 60 patient study – DOLPHIN Trial

• 12 once-weekly high dose rifapentine/isoniazid doses (3HP) 

given to virally suppressed HIV infected patients 

• Co-administration of DTG and HP was well-tolerated, with no 

HP-related Grade >3 AEs

• DTG AUC was reduced by 29% at weeks 3 and 8, however 

DTG levels sufficient, & viral load suppression <40 copies/mL 

was maintained throughout 3HP/DTG treatment

• DTG may be co-administered with 3HP without dose 

adjustment

Prevention of TB in the DTG era

CROI 2019
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TB Vaccine Development – 1
Prevention of Latent TB infection 

• 990 adolescents previously received BCG vaccination at birth 

• Randomly assigned to receive 

• H4:IC31 vaccine 

• BCG revaccination

• Placebo

• All participants negative HIV & negative for TB infection on the 

QuantiFERON-TB Gold In-tube assay (QFT)

• Outcome: reduced sustained QFT conversion reflecting 

reduced sustained MTB infection

July 2018



Vaccines Development - 1 

BCG revaccination reduced the rate of 

sustained QFT conversion

Efficacy of BCG 45.4% (P = 0.03) vs 30.5% in 

H4:IC31 vaccine vs 11.6% in placebo 



Vaccine Development – 2
Prevention of progression of LTBI to 

TB disease 

• Randomized, phase 2b trial of M72/AS01E (GSK) tuberculosis vaccine 

in Kenya, South Africa, and Zambia 

• HIV negative adults 18 to 50 years of age with latent M. tuberculosis 

infection (IGRA POSITIVE)

• 1786 participants received 2 doses of M72/AS01E and 1787 received 

placebo IMI AT Day 0, and Day 30

• Follow up for 2.3 years

• Endpoint: Bacteriologically confirmed active pulmonary Tuberculosis

54.0% vaccine efficacy: 0.3 vs. 0.6 cases per 100 person-years, 

(p=0.04)

October 2018
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Meta-analysis of Sensitivity & Specificity of 
Xpert MTB/RIF in Pulmonary TB

• Meta-analysis of 27 unique studies with 9,558 participants
• Initial diagnostic test replacing AFB smear: Pooled sensitivity 88%; 

specificity 99%
• Add-on test following negative AFB smear: Pooled sensitivity 68%; 

specificity 99%
• Detecting true RIF resistance: pooled sensitivity 95%; specificity 98%

Parameter Pooled Sensitivity 95% CrI

Smear (+)/Culture (+) 98% 97-99%

Smear (-)/Culture (+) 68% 61-74%

HIV (+) 79% 70-86%

HIV (-) 86% 76-92%

WHO Xpert MTB/RIF Policy Update-2014



Meta-analysis of Sensitivity & Specificity of 
Xpert MTB/RIF in Extrapulmonary TB

Specimen Type Median Pooled 
Sensitivity 
(95% CrI)

Median Pooled 
Specificity 
(95% CrI)

False Positive  
(%)

False Negative 
(%)

CSF 71.1 (60.9 -80.4) 98.0 (97.0 -98.8) 20 3

Pleural Fluid 50.9 (39.7 -62.8) 99.2 (98.2 -99.7) 8 8

Urine 82.7 (69.6 -91.1) 98.7 (94.8 -99.7) 17 1

Rifampicin
resistance 

95.0 (89.7 -97.9) 98.7 (97.8 -99.4) 9 1

66 unique studies evaluated 16 213 specimens (adult and children) for 
detection of EPTB and rifampicin resistance, 7% from LMIC



Finding TB in HIV co-infection: WHO 
Recommends Urine LAM

• Improved sensitivity for diagnosis of TB in HIV co-infected 

individuals

• Especially those with CD4 counts ≤ 100 cells/UL & signs 

& symptoms of TB

• Indications for LAM use: 

• Hospitalised patients 

• Seriously ill, non-ambulatory patients, suspicion of 

TB, with or without a CD4 count, and any of the 

following signs:

• respiratory rate> 30/min

• Fever (temperature >39°C)

• heart rate > 120/min

• low BMI (< 18.5)/ severely underweight or 

wasted

• Out-patients (i) TB is suspected based on symptoms &/ 

or signs & (ii) CD4 count < 100 cells/ ml

• Sputum Xpert should be performed for all presumptive 

TB cases



LAM: New Scientific Findings 

• Study compared Determine TB LAM Ag [AlereLAM] with novel 

Fujifilm SILVAMP TB LAM (FujiLAM)

• 968 stored urine samples from 3 cohorts of hospitalized HIV infected 

patient, 62% with microbiologically-confirmed tuberculosis

• Sensitivity of FujiLAM: 70.4% (95% CI 53 – 83.1) vs AlereLAM

42.3% (31.7 to 51.8) - difference 28.1%

• Specificity similar > 90% in both

• CD4 ≤100 cells per μL: FujiLAM sensitivity highest  (84.2%), which 

was 26.9% higher than that with AlereLAM. 

• Combined with sputum Xpert, FujiLAM could diagnose nearly three-

quarters of microbiologically confirmed tuberculosis within 24 h of

hospital admission.

August 2019



▪ TB remains the leading cause of morbidity and mortality 

in HIV infected patients

• Rigorous scientific evidence from several high impact 

studies –demonstrates strategies that could avert new 

TB cases, improve diagnosis, and reduce TB mortality 

and morbidity

• No room for complacency… need to ask the next set of 

high impact questions, and enhance TB program 

implementation

Summary



The world has made defeating 

AIDS a top priority…. But TB 

remains ignored.  Today we 

are calling on the world to 

recognize that we can’t fight 

AIDS unless we do much 

more to fight TB as well. 

- Nelson Mandela 

Bangkok, July 15, 2004


