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Outline

• Latent tuberculosis infection (LTBI): Overview

• Diagnostic Tool Current/Future: Newer generation IGRA

• Treatment Regimens and Side-effects Issues: Systemic drug 
reactions in weekly isoniazid and rifapentine (3HP) regimen

• Factors associated with SDRs in 3HP regimen: maybe not 
the same as we thought
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TB Natural History
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TB Clinical History
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Anti-TB 

treatment

LTBI 

treatment



Why Target LTBI?

LTBI (2 billion) Active TB (10 million) 
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In 2017, the estimated global prevalence of LTBI and active TB was 2 

billions vs 10 millions 



Definition of LTBI

A state of persistent immune response to 
stimulation by Mycobacterium 
tuberculosis antigens without evidence of 
clinically manifested active TB

6World Health Organization



Diagnosis of LTBI

• Tuberculin skin test

• Interferon-gamma release assay
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Tuberculin Skin Test
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unspecific since 

many of its proteins are 

found in different mycobacterial 

species

Purified protein derivative 

(PPD) is a poorly defined, 

complex mixture of antigens. 

Tests based upon PPD are 

relatively



QFT-GIT T-Spot

Initial Process Process whole blood within 

16 hours

Process peripheral blood 

mononuclear cells (PBMCs) 

within 8 hours-30 hours

M. tuberculosis Antigen Single mixture of synthetic 

peptides representing ESAT-

6, CFP-10 & TB7.7.

Separate mixtures of synthetic 

peptides representing ESAT-6 

& CFP-10

Measurement IFN-g concentration Number of IFN-g producing 

cells (spots)

Possible Results Positive, negative, 

indeterminate

Positive, negative, borderline, 

invalid

Interferon-gamma release assay
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https://www.cdc.gov/



Rosales-Klintz S et al. Eur Respir J 2018

Complementary LTBI diagnostic tools
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Suboptimal performance of IGRA in predicting TB risk

Rangaka MX et al. Lancet Infect Dis 

2012 
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Distribution of TB Disease Among 
Risk Groups (in Canada) 
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Campbel JR et al. Plos Med 2019



Treatment for All LTBI?
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Campbell JR et al. Plos Med 2019

75 y/o F with a 5-year life 

expectancy and a positive 

IGRA



Treatment for All LTBI?
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Campbell JR et al. Plos Med 2019

75 y/o F with a 5-year life 

expectancy and a positive 

IGRA



Newer Diagnostic and 
Prediction Tools For LTBI
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https://www.qiagen.com

Newer Generation of QuantiFERON

Positive: TB Antigen-

Nil>0.35 IU/ml
Positive: Either tube (TB1 or TB2) 

Antigen-Nil>0.35 IU/ml



Behar SM et al. Adv Exp Med Biol 2013

M.tb-specific CD8 lymphocytes have been 1.detected in patients with 

LTBI as well as those with active TB 2.detected more often in active 

TB than LTBI 3.correlated with recent exposure

Rozot V et al. Eur J Immunol 2013

Day CL et al. J Immunol 2011
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Barcellini L et al. Eur Respir J 2016

Among 119 contacts, 56 were QFT-GIT (+) and 68 were QFT-Plus (+)

12 were QFT-GIT (-) but QFT-Plus (+) 18



Barcellini L et al. Eur Respir J 201619



Chien JY et al. J Clin Microbiol 2018

99.3% agreement 

between QFT-

GIT and QFT-

Plus
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Barcellini L et al. Eur Respir J 2016

TB2−TB1 values >0.6 IU·mL−1 were significantly associated with proximity to 

the index case 21



Monitoring Treatment Response

22Kamada A et al. Eur Respir J 2017

CD8 T cell response declines with therapy



Research Questions

•Taiwan local data were not readily 
available

•CD8 response and TB status
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Materials and Methods

• Study Design and Duration

➢Prospective study

➢National Taiwan University Hospital and 
National Taiwan University Hospital Hsin-
Chu Branch from Jan 2017 to December 
2017
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Study Population

• Inclusion
➢Adult patients: 20  age  90

➢TB group: culture- or histology-confirmed (based on 
caseating granulomatous inflammation) active TB

➢LTBI group: those close contacts of  TB with positive 
QFT-GIT

➢Uninfected  group: those close contacts of  TB with 
negative QFT-GIT
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All

(n=336)

Contacts

(n=223)

Uninfected

(n=118)

LTBI

(n=105)

P (LTBI vs. 

Uninfected)

TB

(n=113)

P (TB vs. 

Contacts)

Age 43.3±19.0 37.2±17.4 31.3±14.1 43.7±18.4 <0.001 55.5±16.1 <0.001

BMI 22.8±3.54 23.3±3.54 23.2±3.49 23.3±3.61 0.766 22.0±3.39 0.002

Men 176 (56.1) 112 (54.1) 69 (58.5) 49 (46.7) 0.078 64 (59.8) 0.116

DM 29 (8.6) 4 (1.8) 1 (0.9) 3 (2.9) 0.344 25 (21.1) <0.001

ESRD 2 (0.6) 0 0 0 NA 2 (1.8) 0.113

Cancer 18 (5.4) 0 0 0 NA 18 (15.9) <0.001

Smoking 64 (19.0) 35 (15.7) 9 (7.6) 26 (24.8) <0.001 29 (25.7) 0.028

Index Case

Sm+ NA 210 (94.2) 108 (91.5) 102 (97.1) 0.074 NA NA

Cavitation NA 60 (26.9) 21 (17.8) 39 (37.1) 0.001 NA NA

Exposure

HHs, same house NA 28 (12.6) 12 (10.2) 16 (15.2) 0.254 NA NA

HHs, same room NA 17 (7.6) 6 (5.1) 11 (10.5) 0.130 NA NA

Same classroom NA 94 (42.2) 69 (58.5) 25 (23.8) <0.001 NA NA

Same office NA 37 (16.6) 13 (11.2) 24 (22.9) 0.018 NA NA

Other NA 47 (21.1) 18 (15.3) 29 (27.6) 0.024 NA NA

TB1-Nil (IU/ml) 1.23±2.22 0.97±1.86 0.03±0.23 2.03±2.28 <0.001 1.74±2.73 0.008

TB2-Nil (IU/ml) 1.43±2.46 1.04±1.96 0.05±0.03 2.15±2.40 <0.001 2.21±3.09 <0.001

TB2-TB1 (IU/ml) 0.15±1.24 -0.02±1.03 0.02±0.01 -0.05±1.47 0.575 0.47±1.53 0.003

CD8>0.6 42 (12.5) 18 (8.1) 4 (3.4) 14 (13.3) 0.012 24 (21.2) 0.001

Demographic data

Lee MR et al. J Infect 2019N=300 (89.3%) concordance rate
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TB

(n=113)

Cul+

(n=81)

His+

(n=32)

P (Cul+ vs. 

His+)

P (Cul+ vs. 

LTBI)

Age 55.5±16.1 56.2±16.3 53.6±15.6 0.438 <0.001

BMI 22.0±3.39 22.0±3.29 22.0±3.69 0.998 0.01

Men 64 (59.8) 55 (67.9) 15 (46.9) 0.038 0.004

Comorbidity

DM 25 (21.1) 21 (25.9) 4 (12.5) 0.140 <0.001

ESRD 2 (1.8) 2(2.5) 0 1.000 0.190

Cancer 18 (15.9) 10 (12.4) 8 (25) 0.100 <0.001

Smoking 29 (25.7) 21 (25.9) 8 (25) 0.919 0.856

TB1-Nil 

(IU/ml)
1.74±2.73 1.77±2.50 1.67±3.30 0.868 0.461

TB2-Nil 

(IU/ml)
2.21±3.09 2.39±2.99 1.73±3.32 0.311 0.542

TB2-TB1 

(IU/ml)
0.47±1.53 0.63±1.74 0.07±0.67 0.016 0.004

CD8>0.6 24 (21.2) 21 (25.9) 3 (9.4) 0.073 0.029

Culture-Diagnosed VS Histology

-Diagnosed TB 

Lee MR et al. J Infect 2019
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QFT-GIT
QFT-Plus

TB1

QFT-Plus

TB2

TB2 –

TB1

Index 

Cavitation
Relationship Exposure

QFT-GIT (-) QFT-Plus (+)

Neg (-0.14) Pos (0.74) Pos (1.51) 0.77 No colleague same dormitory

Neg (0.01) Neg (0.05) Pos (1.04) 0.99 No classmate same classroom

Neg (0.02) Pos (0.53) Pos (1.38) 0.85 Yes colleague same dormitory

Neg (0.02) Pos (1.30) Neg (0.04) -1.26 No classmate same classroom

Neg (0.16) Neg (0.19) Pos (0.42) 0.23 Yes colleague same office

Neg (0.26) Neg (0.24) Pos (0.54) 0.30 No husband same room

Neg (0.29) Neg (0.16) Pos (0.40) 0.24 No classmate same classroom

Neg (0.29) Pos (0.71) Neg (0.23) -0.48 No daughter same house

Neg (0.32) Pos (0.43) Neg (0.27) -0.16 Yes colleague same office

QFT-GIT (+) QFT-Plus (-)

Pos (1.33) Neg (0.16) Neg (0.34) 0.18 Yes wife same room

Pos (1.08) Neg (0.19) Neg (0.34) 0.15 No son same house

Pos (0.99) Neg (0.08) Neg (0.16) 0.08 Yes classmate same classroom

Pos (0.94) Neg (0.00) Neg (0.02) 0.02 No classmate same classroom

Pos (0.86) Neg (0.11) Neg (0.09) -0.02 Yes sister different house

Pos (0.80) Neg (0.13) Neg (0.22) 0.09 No son same house

Pos (0.68) Neg (0.09) Neg (0.17) 0.08 No husband same room

Pos (0.47) Neg (-0.44) Neg (-0.49) -0.05 No father same house

Pos (0.37) Neg (0.13) Neg (0.04) -0.09 No classmate same classroom

Pos (0.36) Neg (0.09) Neg (0.12) 0.03 Yes classmate same classroom

Pos (0.36) Neg (0.14) Neg (0.24) 0.10 No classmate same classroom

Pos (0.36) Neg (0.14) Neg (0.09) -0.05 Yes classmate same classroom
28

Clinical characteristics of contacts 

with discordant QFT-GIT and QFT-Plus

N=9

N=12



QFT-GIT
QFT-Plus

TB1

QFT-Plus

TB2
TB2 – TB1 Sex Age Comorbidity Acid-fast stain Diagnosis

QFT-GIT (-) QFT-Plus (+)

Neg (-0.01) Neg (0.03) Pos (0.49) 0.46 Male 51 DM, ESRD Neg Culture

Neg (0.19) Neg (0.21) Pos (0.73) 0.52 Female 70 Nil 1+ Culture

Neg (0.19) Neg (0.14) Pos (0.53) 0.39 Male 77 DM Neg Culture

Neg (0.22) Pos (0.72) Neg (1.45) 0.73 Male 64 Nil Neg Culture

Neg (0.23) Pos (0.36) Pos (0.73) 0.37 Male 81 DM 2+ Culture

Neg (0.24) Pos (0.55) Pos (0.86) 0.31 Female 29 Nil 4+ Culture

Neg (0.24) Pos (0.45) Pos (0.46) 0.01 Male 56 DM, cancer Neg Culture

Neg (0.24) Pos (0.35) Pos (1.48) 1.13 Male 62 Cancer Neg Culture

Neg (0.31) Pos (1.05) Pos (0.91) -0.14 Female 57 DM 1+ Culture

QFT-GIT (+) QFT-Plus (-)

Pos (0.60) Neg (0.07) Neg (0.06) -0.01 Male 67 Nil Neg Culture

Pos (0.47) Neg (0.14) Neg (0.16) 0.02 Female 29 Nil Neg Culture

Pos (0.43) Neg (0.15) Neg (0.14) -0.01 Male 60 DM Neg Histology

Pos (0.40) Neg (0.13) Neg (0.20) 0.07 Male 60 Nil Neg Culture

Pos (0.39) Neg (0.11) Neg (0.12) 0.01 Male 79 Nil Neg Culture

Pos (0.35) Neg (0.08) Neg (0.06) -0.02 Male 81 Cancer 1+ Culture

Clinical characteristics of active TB 

with discordant QFT-GIT and QFT-Plus

N=9

N=6
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QFT-GIT and QFT-Plus results of all contacts 
according to contact type

30

Household, 

same house 

(n=28)

Household, 

same room 

(n=17)

Classmates, 

same 

classroom 

(n=94)

Colleagues, 

same office 

(n=37)

Other (n=47)

TB1 – Nil 

(IU/ml)
1.41 ± 2.39 0.97 ± 1.16 0.40 ± 1.25 1.46 ± 1.99 1.46 ± 2.33

TB2 – Nil 

(IU/ml)
1.76 ± 2.91 1.33 ± 1.46 0.37 ± 1.13 1.59 ± 2.22 1.40 ± 2.18

CD8 (IU/ml) 0.19 ± 1.08 0.35 ± 0.52 -0.09 ± 1.17 -0.06 ± 0.86 -0.08 ± 0.93

CD8 >0.6 

IU/ml
5 (17.9) 2 (11.8) 3 (3.2) 2 (5.4) 6 (12.8)

QFT-GIT (+) 16 (57.1) 11 (64.7) 25 (26.6) 24 (64.9) 29 (61.7)

QFT-Plus (+) 14 (50.0) 10 (58.8) 23 (24.5) 25 (67.6) 30 (63.8)

The CD8 response was higher in contacts living with 

index case in the same room compared with others 

(0.35 ±0.52 IU/ml vs. −0.05 ±1.05 IU/ml, p = 0.010) 

Lee MR et al. J Infect 2019



Before Tx After 2-months Tx P value

All (n=43) 0.63±1.80 0.42±1.32 0.371

2nd month culture conversion (n=38) 0.66±1.89 0.41±1.33 0.331

2nd month culture persistence (n=5) 0.39±0.93 0.53±1.40 0.560

Initial smear positive (n=14) 1.38±2.83 0.84±2.24 0.379

Initial smear negative (n=29) 0.27±0.87 0.22±0.38 0.817

CD8 Response after TB 
Treatment

31
Lee MR et al. J Infect 2019



Discussion

• QFT-Plus CD8 response (TB2 – TB1) :

➢active TB > LTBI and uninfected contacts

➢culture-confirmed TB > histology-confirmed TB 

• CD8 response: TB2 minus TB1,  as a potential 
biomarker for TB disease status and exposure 
intensity 

32Lee MR et al. J Infect 2019



TB2 Tube

• Only six (2.7% of all contacts) cases were 
QFT-GIT negative but QFT-Plus positive 
according to positivity of TB2 tube results 

• The incremental gain of TB2 tube, therefore, 
was limited in contact evaluation

33
Lee MR et al. J Infect 2019



QFT-Plus Performance

• 12 contacts were QFT-GIT positive but QFT-
Plus negative

• A potential serious drawback for clinical 
utility of QFT-Plus

(The removal of original TB-7.7 from QFT-
Plus)

34
Lee MR et al. J Infect 2019



QFT-Plus in Active TB

• Sensitivity in our study was considerably lower

• Elderly population (median: 59) low smear positivity rate 
(22.1%) and high proportion of histology-confirmed TB 
(28.3%)

• Utilization of QFT-Plus in the setting of active TB should be 
cautious

35
Lee MR et al. J Infect 2019



Second-Generation IGRA

36
Whitworth HS et al. Lancet Infect Dis 2019 

Commercially available IGRAs do not have sufficient accuracy for diagnostic evaluation 

of suspected tuberculosis

Second-generation tests, however, might have sufficiently high sensitivity, low negative 

likelihood ratio, and correspondingly high negative predictive value in low-incidence 

settings to facilitate prompt rule-out of tuberculosis



Latent Tuberculosis 
Infection Therapy

37



Recommended LTBI Regimens

38
Latent tuberculosis infection Updated and consolidated guidelines for programmatic management WHO 2018

9H

4R

3HR

3HP



3HP (Weekly Isoniazid and 
Rifapentine)

• Advantage

Convenience (12 doses)

Good Evidence (≈ 9H)

• Disadvantage

Systemic drug reactions

A median of 3 doses, and 4 
hours after the dose; median 
time to resolution was 24 
hours.

39



Sterling TR et al. N Engl J Med 2011 

PREVENT TB Study
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本來一切都很美好，但是…

Outcome
Isoniazid Only

(N=3759)

Combination 
Therapy 

(N=4040) P value
Permanent discontinuation---
no./ total no. (%)

For any reason 1160/3745 
(31.0)

713/3986 (17.9) <0.001

Because of an adverse event 139/3745 (3.7) 196/3986 (4.9) 0.009
Death ---no./ total no. (%) 39/3745 (1.0) 31/3986 (0.8) 0.22
Attribution --- no. (%)¶

Related to drug 206 (5.5) 332 (8.2) <0.001

Hepatotoxicity ǁ 103 (2.7) 18 (0.4) <0.001

Rash 21 (0.6) 31 (0.8) 0.26
Possible hypersensitivity** 17 (0.5) 152 (3.8) <0.001
Other drug  reaction 65 (1.7) 131 (3.2) <0.001

Not related to drug 410 (10.9) 226 (5.6) <0.001

41

3HP (n = 138) 9H (n = 15)

Cutaneousa 23 (17%) 9 (60%)
Severe 3 1
Nonsevere 20 8

Flu-likeb 87 (63%) 2 (13%)
Severe 6 0

Nonsevere 81 2
Gastrointenstinalc 7 (5%) 1 (7%)

Severe 2 0
Nonsevere 5 1

Respiratoryd 5 (4%) 0 (0%)
Severe 1 0

Nonsevere 4 0
Not definede 16 (12%) 3 (20%)

Severe 1 0
Nonsevere 15 3

Post-hoc analysis PREVENT TB Study

Sterling TR et al. N Engl J Med 2011

Sterling TR et al. Clin Infect Dis 2015 

Rifamycin flu-like syndrome?



Taiwan Data

42
Sun HY et al. Tuberculosis (Edinb) 2018 

SDRs, flu-like 

symptoms…



Clinical Scenario

• 52 y/o M, close contact of smear-positive TB

• IGRA positive, CXR: negative for active TB

• Start LTBI treatment

• Systemic drug reactions (SDR) (Flu-like symptoms, myalgia, 
arthralgia) after 3HP

• Reluctant to continue on 3HP due to side-effects

43



Clinical Questions

• Q1. What is the causative agent of systemic drug reactions?

• Q2. What are the risk factors for developing SDR?

• Q3. What can we do to prevent or avoid SDRs?

44



Study Design

• Prospective, multicenter, observational study 

• Close contacts with index patients (AFS (+) pulmonary TB) 
between September 2016 and August 2018

• National Taiwan University Hospital in northern Taiwan and 
Kaohsiung Medical University Hospital in southern Taiwan—and 
their four branch hospitals (Hsin-Chu, Siaogang, Ta-Tung, Ping-
Tung)

• Single nucleotide polymorphism (SNP) cohort and 
pharmacokinetic (PK) cohort 
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Inclusion Criteria

(1) Aged ≥ 12 years 

(2) In close contact with patients diagnosed with AFS (+) 
pulmonary TB

(3) Diagnosed with LTBI using either a tuberculin skin test 
(TST) or QuantiFERON-TB Gold in-tube assay (QFT; 
Cellestis / Qiagen, Carnegie, Australia)

46



3HP regimen

• Weekly RPT (900 mg for participants with body weight 
>50.0 kg; 750 mg for 32.1–50.0 kg; 600 mg for 25.1–32.0 kg; 
and 450 mg for 14.1–25.0 kg) plus 

• INH (15 mg/kg, rounded up to nearest 50 mg; maximum 900 
mg) for a total of 12 doses 

47



Baseline Week 4 Week 8

SNP 

cohort

SNPs of N-acetyltransferase 

2 (NAT2), cytochrome P450 

2E1 (CYP2E1), and 

arylacetamide deacetylase

(AADAC)

PK 

cohort

SNPs of drug-metabolising 

enzymes, including NAT2,

CYP2E1, and AADAC

Concentrations of RPT, INH, 

and their metabolites (25-

desacetyl-rifapentine 

[DeAcRPT] and acetyl-

isoniazid [AcINH]) at either 

23–25 hours (C24, preferred) 

or 5–7 hours (C6, Tmax of 

RPT) or both 

Concentrations of RPT, 

INH, and their 

metabolites (DeAcRPT

and  AcINH) at either 

23–25 hours (C24) or 5–

7 hours (C6, Tmax of 

RPT) or both 

Study Protocol

48SNP
4th wk C6 8th wk C6 8th wk C244th wk C24



Outcome

• Primary endpoint: development of SDRs during 3HP treatment, 
defined as AEs that met either of the following: 

(1) hypotension (SBP <90 mm Hg), urticaria, angioedema, acute 
bronchospasm, or conjunctivitis plus 

(2) >4 of the following symptoms occurring 

concurrently (>1 of which had to be grade 2 or 

higher): weakness, fatigue, nausea, vomiting, 

headache, fever, aches, sweats, dizziness, shortness 

of breath, flushing, or chills

49



Outcome

• The probability of AEs to the study drugs was determined 
using the Naranjo algorithm. A Naranjo score of 5–8 
indicates probable AEs, whereas a score of ≧9 indicates 
definite AEs 

50



Results

51



Clinical Characteristics

52

Lee MR et al. J Clin Med 2019



Lee MR et al. J Clin Med 2019 53



V V Red dots: 

SDR

Lee MR et al. J Clin Med 2019
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Participants experiencing systemic drug reaction 
during 3HP therapy in the PK cohort

55



Generalized Estimating Equation 
Model in the PK Cohort

C24 data OR 95% CI P value

Plasma INH 1.61 1.15-2.25 0.006

Plasma RPT 1.01 1.00-1.02 0.218

56

C6 data OR 95% CI P value

Plasma INH 1.00 0.98-1.02 0.990

Plasma RPT 1.00 0.99-1.01 0.996

Outcome: SDR

Plasma INH level, but not RPT level, was associated with a higher 

risk of SDR development at C24

Lee MR et al. J Clin Med 2019



Association of NAT2/CYP2E1 SNPs with 
systemic drug reactions in SNP cohort

Unadjusted OR (95% 
CI)

P value Adjusted OR (95% 
CI)*

P value

Genotype model

NAT2 rs1041983 CC Ref Ref

CT 0.85 (0.14-5.29) 0.101 0.87 (0.14-5.46) 0.132

TT 7.67 (1.51-39.0) 0.0006 6.78 (1.31-35.1) 0.002

CYP2E1 rs2070673 TT Ref Ref

TA 0.84 (0.20-3.52) 0.815 0.89 (0.21-3.77) 0.869

AA 3.21 (0.79-15.0) 0.103 3.28 (0.78-13.8) 0.105

Dominant model

NAT2 rs1041983 CC Ref Ref

CT+TT 2.41 (0.51-11.3) 0.265 2.36 (0.50-11.2) 0.280

CYP2E1 rs2070673 TT Ref Ref

TA+AA 1.43 (0.42-4.84) 0.568 1.49 (0.43-5.16) 0.534

Recessive model

NAT2 rs1041983 CC+CT Ref Ref

TT 8.47 (2.55-28.1) 0.0005 7.38 (2.17-25.1) 0.001

CYP2E1 rs2070673 TT+TA Ref Ref

AA 3.51 (1.05-11.7) 0.041 3.49 (1.02-12.0) 0.047

57

Lee MR et al. J Clin Med 2019



Unadjusted OR (95% CI) P value Adjusted OR (95% CI)* P value

Genotype model

NAT2 rs1041983 CC Ref Ref

CT 1.09 (0.19-6.28) 0.925 1.11 (0.19-6.51) 0.338

TT 4.52 (0.86-23.8) 0.075 4.44 (0.81-24.4) 0.024

CYP2E1 rs2070673 TT Ref Ref

TA 1.84 (0.49-6.94) 0.807 2.02 (0.52-7.78) 0.772

AA 2.53 (0.51-12.5) 0.383 2.85 (0.55-14.9) 0.346

Dominant model

NAT2 rs1041983 CC Ref Ref

CT+TT 2.13 (0.45-10.2) 0.343 2.05 (0.42-10.0) 0.375

CYP2E1 rs2070673 TT Ref Ref

TA+AA 2.03 (0.59-6.96) 0.262 2.23 (0.63-7.86) 0.213

Recessive model

NAT2 rs1041983 CC+CT Ref Ref

TT 4.23 (1.30-13.8) 0.017 4.14 (1.24-13.8) 0.021

CYP2E1 rs2070673 TT+TA Ref Ref

AA 1.84 (0.46-7.41) 0.392 1.98 (0.47-8.35) 0.355

Validation of NAT2/CYP2E1 SNPs with 
systemic drug reactions in PK cohort

58

Lee MR et al. J Clin Med 2019



First Drug re-challenge Second Drug re-challenge

First drug  Number 

re-challenged 

Tolerated Second drug Number 

re-challenged

Tolerated

INH 20 Yes (n=3)a (15%) --- 0 --

No (n=17)b

(85%)

RPTc 5 Yes (n=3) (60%)

No (n=2) (40%)

RPTd 51 Yes (n=36) (71%) INHe 12 Yes (n=2) (17%)

No (n=10) 

(83%)

No (n=15) (29%) INHf 7 Yes (n=3) (43%)

No (n=4) (57%)

INH + RPTg 2 Yes (n=0)

No (n=2) (100%)

Total 73 Yes (n=39) (53%) 24 Yes (n=8) 

(33%)

In Prevent Study, RPT is better tolerated than INH

Sterling TR et al. N Engl J Med 2011 59



Drug-drug interaction with dolutegravir
and 3HP

60

Four subjects

Subject 1 and 4 developed SDR

Isoniazid AUC 67% and 92% higher 

than reference data in subject 1 and 4

√

√
withdraw
No SDR 

Brooks KM et al. Clin Infect Dis 2018 



Flu-like syndrome- Rifamycin and 
Isoniazid

Total cases TB status Incident 
cases (%)

RMP Dosage Concomitant 
drugs

Onset after 
starting Tx

49 3 Active TB 8 (16%) 1200 mg BIW INH, pyridoxine 2.5-4 hr

115 4 Active TB 9 (8%) 900 mg BIW INH NA

119 4 Active TB 5 (4%) 600 mg BIW INH NA

115 4 Active TB 25 (22%) 900 mg QW INH NA

117 4 Active TB 12 (10%) 600 mg QW INH NA

116 5 Active TB 32 (55%) 900-1200 mg QW (22.1-24.4 mg/kg) EMB, PZA NA

94 5 Active TB 23 (24%) 900 mg QW (21.5 mg/kg) INH NA

96 5 Active TB 11 (11%) 600 mg QW (13.7 mg/kg) INH NA

68 6 Active TB 15 (22%) 900-1200 mg BIW EMB 1~6M: 13%; 
6~12M: 7%; 
13~18M: 1%

72 6 Active TB 36 (50%) 900-1200 mg QW EMB 1~6M: 26%; 
6~12M: 24%

77 6 Active TB 31 (40%) 450 mg/day, then 900-1200 mg QW EMB 1~6M: 12%; 
6~12M: 18%; 
13~18M: 10%

288 7 Active TB 2 (0.7%) 600 mg BIW INH NA

530 8 Active TB 2 (0.3%) 600 mg/day INH, EMB Mean: 30 days

8 9 RA 1 (12.5%) 600 mg/day 8wks, then 900 mg/day 
8wks, then 1200 mg/day

NA 4th weeks

2868 10 Active TB 12 (0.4%) 600 mg/day INH, EMB, PZA Mean: 36 days

667 11 Leprosy 54 (8.1%) 600 mg/day DDS, CFZ NA

3893 12 LTBI 87 (2.2%) 600-900 mg QW INH Usually at 3rd dose

207 13 LTBI 2 (1%) 600-900 mg QW INH Usually at 3rd dose
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22
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ay)

RMP NA NA

814 
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300 
mg/day

RMP 21 days 12 
hrs

INH reports: proven with re-

challenge

Rifamycins frequently co-administered 

with INH



BRIEF TB Study

4 weeks of rifapentine (at a dose 

of 300 mg daily for a weight of 

<35 kg, 450 mg daily for a 

weight of 35 to 45 kg, and 600 

mg for a weight of >45 kg) plus 

isoniazid at a dose of 300 mg 

daily (1-month group)

Swindells S et al. N Engl J Med 2019 
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1 HP therapy-> 

much less SDRs

Swindells S et al. N Engl J Med 2019 63



Take Home Message

• CD8 response by QFT-Plus: a potential direction for 
differentiating TB disease status

• CD8 response appeared to escalate as disease status 
progressed

• Isoniazid may played a more important role than generallly
perceived in 3HP-related SDRs

• NAT2 genotype may be used for risk stratification of 3HP-
related SDRs
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Thanks for Your Attention!
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