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Nature course of TB disease

* Latent TB infection (LTBI) is a state of persistent immune response to stimulation
by MTB antigens without evidence of clinically manifested active,
including radiography

* One-quarter of global population had LTBI

Conditions That Increase The Risk of Developing Active TB

Latent TB infecti Condition Relative Risk ~ Annual Risk Cumulative
s Ul gl of Developing  Lifetime Risk (%)t
AREF(70%) FETH(90%) Active TB (%)
%Bmﬁifﬂ AIDS 90-170 817 100
HIV infection 40-113 4-11.3 100
= Transplantation 2074 274 100
Pulmonary silicosis 30 3 100
iz Chronic renal failure/hemodialysis 10-25 1-2.5 50-100
Recent infection within 2 years 15 Ii5 75
F T T weywrams | | Carcinoma of head and neck 16 16 80
0, 0,
ELR(30%) 37(10%) I Fibronodular disease on chest radiograph 6-19 06-1.9 30-95
| Diabetes mellitus 2-36 0.2:0.36 10-18
"R i | Granuloma on chest radiograph 2 02 10
| E (bt
| ) ‘ | Noknown rsk factor 1 01 5
(+]
(I I TEstimates for young adults

To identify the risk for LTBI reactivation is important ,
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Key for TB Elimination:

Treat active TB and LTBI simultaneously
Tuberculosis (TB) Disease:
Only the Tip of the Iceberg

There are two types of TB conditions: »
TB disease and latent TB infection.

o
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Global prevalence of TB disease
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TB prevalence rate declined annually o
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Age distribution of TB new cases in Taiwan
(2005-2022)
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TB Reactivation rather Reinfection, LTBI is a big reservoir of TB disease
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LTBI screening and diagnosis algorism
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Target population for LTBI management in Taiwan

Definition of TB close contact
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Diagnostic Tools for LTBI — IGRA

Interferon Gamma Release Assay

In vitro whole blood stimulated by specific TB

Antigen ESAT-6 ~ CFP -10f1TB7.7 I

Mitogen — Positive Control
Low response may indicate inability fo generate IFN-y

Advantage
* Less false positive in NTM patients I

* Quantitative

Nil - Negative Control
Adjusts for background IFN:y

TB1 - Primarily detects CD4 T cell

response

e Easy test, only one blood test

TB2 — Optimized for defection of
CD4 and CD8 T cell responses

Use in > 2 year-old population

QFT-Plus measures the cell-mediated immune
response to TB infection from both CD4+ and
CD8+ T cells.

e TB1 tube: detects CD4+ responses

e TB2 is for both CD4+ and CD8+ responses.

e CD8 cell secrete IFN-r to
e Suppress MTB growth
* Kill infected cells
* Directly lyse intracellular MTB

QIAGEN®

Nil

TB14uf -Nil

TB24ufi-Nil

Mitogen-Nil
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Screening test for LTBI: IGRA vs. TST
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4=z Phia-Individual

The benefit of LTBI treatment

“&1ZPhia-Population

DRAXMRY A BF 6775

POPULATION PERSPECTIVE

N X

Treat for LTBI Do Not Treat for LTBI

0.49%

Adverse Event Risk (Isoniazid): 0%

0.8%

INDIVIDUAL PERSPECTIVE
*
Treat for LTBI Do

Lifetime TB-risk: 0.05% Lifetime TB-risk:
Adverse Event Risk (Isoniazid): .
Adverse Event Risk (Rifampin): 4.5% Adverse Event Risk (Rifampin); 0%
Hospitalization Risk (if Isoniazid):  6.0% Hospitalization Risk:

NNT to Prevent one TB Case: 27

NNH (Isoniazid): 12

NNH (Rifampin): 2

Number Needed to Hospitalize (Isoniazid): 19

Lifetime TB-risk: 0.05% Lifetime TB-risk: 0.49%
Potential Secondary Cases if TB Develops: Potential Secondary Cases if TB Develops,
Adjusted risk of TB: Adjusted risk of TB:
Adverse Event Risk (Isoniazid): 8.5% Adverse Event Risk (Isoniazid): 0%
Adverse Event Risk (Rifampin): 4.5% Adverse Event Risk (Rifampin): 0%
Hospitalization Risk (if Isoniazid): 6.0% Hospitalization Risk: 0.8%

NNT to Prevent one TB Case: 65

NNH (Isoniazid): 12

NNH (Rifampin): 22

Number Needed to Hospitalize (Isoniazid): 19

11
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TB preventive efficacy after LTBI intervention

e Systemic review and network meta-analysis
— 16 RCTs (n = 44,149) and 14 RCTs (n = 44,128)
— Between 1968 and 2015

— All regimens showed significant benefits in preventing active TB compared to
placebo.

— Shorter rifamycin-based regimens may offer comparable benefits to longer INH
— Regimens of 3—4 months are more likely to be completed than longer regimens.

Comparator Total ¥ Patients Rate Ratio (95% Crl)
INH 3.4 6,956 —é— 0.81 (0.28,2.23)
INH6 8,758 — 041 (0.19,0.80)
INHO 3,974 — 0.49 (0.07,1.59)
INH 12-72 8,267 — 0.24 (0.11,0.46)
INH/RPT 3 4,520 _ 0.35 (0.10,0.88)
INIVRFMP. 3/4 1,399 —_ 0.49 (0.19,0.99)
REMP/PZA-2 1,529 —_— 0.31 (0.10,0.79)
INH/REMP/PZA-3 653 — — 0.38 (0.15,0.86)

o.(:u 0.1 1 10 100
Favours Favours 12
Comparator Coutrol

BMC Infect Dis. 2017; 17: 265



BEZLTBIaBRZRENR

ZIN (R ERME2016/1-2017/6 E& R L N=11923)

REX

A8) RR 95%Cl
0.18 013 (0.07-0.27)
1.35

LTBl ZEREER R
E’J1 2 714187%

Log rank test
§ p<0.01

Cumulative risk of active TB (%)

e

A=

Cumulative risk of active TB %)

Log rank test
p<0.01

LTBI =& (BRI R RER
,,.\,.:.J?) EEABIR

Cumulative risk of active TE (%)

BEX
A RR 95%C|
0.18 064  (0.27-152)
0.28
BNfEE6Sm R LY B 1E
N#994%  BERRENNESS%
10,
Log rank test
Y p<0.01
J = NOUTBIEy )
oo LTBE5Y &up)

35 ?.";{I 10'95 14'50
Time to Event (days| 7

CDCEE>E&

FRAEEE> ERRENAE> B HAEES

13

Hm > 2w > ERIES | KBV > B R EE R R BUR G



MDRTB preventive efficacy after LTBI intervention

Systematic Review, Meta-analysis
1 January 1994-31 December 2014
22 studies

6 studies LTBI treatment vs. none , others are single arm

Overall TB incidence was 3% in Micronesia (Bamrah et al), 4% in Australia
(Denholm et al), and 14% in South Africa (Schaaf et al).

A 90% risk reduction in MDR TB

Study TBE NoTB Total
Adler-Shohet et al [22]
Bamrah Denholm Schaaf Adler-Shohet  Williams
LTBI Tx 0 26 26 (PM=3734)  (PM=594) (PM=1230) PM=624) PM=192) Model RR
Mo LTBI Tx ] 5 5 100.00
Total 0 31 31
Bamrah et al [19]
LTBI Tx 0 104 104 10.00
MNo LTBI Tx 3 12 15
Total 3 116 119
Demholm et al [20] 1.00 0.8
LTBI Tx 0 1 3 %39
NoLTBITx 2 36 38 0.24 0.21
Total 2 47 49 0.10 0.10
Schaaf et al [21]
LTBI Tx 2 39 41 0.02
Mo LTBI Tx 13 51 64 0.01
Total 15 90 105
Williams et al [23]
LTBI Tx ] 8 8 0.00
NoLTBITx 0 4 4 14
Total 0 2 2 Clin Infect Dis. 2017 June 15; 64(12): 1670-1677




* High treatment discontinuation rates due to adverse effects in
persons taking pyrazinamide-containing regimens.

* Cost-effectiveness was greatest using a
fluoroquinolone/ethambutol combination regimen.

Estimated
US MDR-TB Incremental
Estimated Cases Qver Discounted Remaining Discounted Net ~ Cost (Saving)
Regimen  Estimated 40 Remaining TB Cases Cases  Lifetime Estimated Cost (Program Cost  per Case
Efficacy, StopDueto  Estimated  Yearsof Life, Prevented, Prevented, QALYs, Regimen -CostofTB Cases  Prevented,
Treatment % AE, %  Completion, % No. No. No. No.  Cost, 2014 $ Prevented), 2014 $ 2014 %
NoTx 704 0 23.6858 $ 16469760
PZA/FQ 90 57 40 451 253 146 236380  $1993 $(13716976) Saving
FQ alone 62 2 87 324 380 219 236935  $1467 $(28104187) Saving
PZA/EMB 62 n 89 316 388 224 236852  $1350 $(30579993) Saving
FQ/EMB 16 0 80 276 428 247 236966  $1893 $(29498490) Saving
FQ/ETA 69 0 100 218 486 281 23.6981 $4213 $4133156 Not cost effective

For the FQ/ETA regimen, AE and treatment completion data were based on a small number of patients (n = 12).

Abbreviations: AE, adverse effect; EMB, ethambutol; ETA, ethionamide; FQ, fluoroquinolone; MDR, multidrug-resistant; PZA, pyrazinamide; QALY, quality-adjusted life-year; TB, tuberculosis;
Tx, treatment; US, United States.

15
Clinical Infectious Diseases 2017 June 15, 64 (12): 1670-1677



LTBI policy launched since 2008 in Taiwan
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Comprehensive assessment before LTBI
treatment can increase completion rate

> Comprehensive assessment
> Drug resistance of index case : INH-R, RIF-R, MDR-TB-R ...etc
» Cormobidities for high risk factors for TB reactivation
>DM, immunosuppressant, ESRD...etc
> General assessment for health condition, medication use

> Before initiation of LTBI treatment, CXR within 1 month before initiation of LTBI

treatment is necessary.
> Sputum acid fast smear and culture: if CXR abnormality with suspicious of TB
» Exclude TB disease before initiation of LTBI treatment to prevent DR-TB

> Symptom relieve medication for stomachache, headache, fever, pyridoxine
(vit Be) before LTBI treatment

it

Latent TB Infection

17
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1HP® |

Isoniazid(INH) 300mg+

5 Rifapentine (RPT) 300mg

Rifapentine (RPT) 150mg

300mg

300mg

EE178

+3545kg 158
*>45 kg 258

EZ(EME) R
= - (LEHE

Isoniazid (INH) 300mg

| -

300mg | 300 mg
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1 i PR
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The safety evidence of 1HP in non-HIV population is still lacking

et = it UL -
- = & \ 2 - BRI | « I5EEEINEE
Isoniazid(INH) 300mg+ 12{EH= s sokgll EZ\F‘\ # = » B
: A sEE) 900 mg = iR -BEEE - | pvrhmozes | ¥E8 | BERES
Rifapentine (RPT) 300mg =5 ElEEIE3% (DB .
S +2-11 5% 25mg/kg
3HP® Isoniazid (INH) 300mg 900 mg * 12 2215 F15me/ke
12{E B & ©10.0-14.0kg 300 mg R - BRASE| + ISR EZINHEE
B ES) +14.1-25.0 kg 450 mg o ESERE - | RMPREZEEE | uE | EBES
Rifapentine (RPT) 150mg =@Emm 900 mg| ¢ 25.1-32.0 kg 600 mg (PRUFSEIL + QQERE
432.1-49.9kg 750 mg + FEE
* 2=50.0 kg 900 mg
120K 85 BEFE| wmm oot
4R |Rifampin (RMP) 300mg @(EB) 600 mg| 15(10-20)mg/kg |10 mg/kg |/AEEFE#HE - ﬁ%ggmpﬁ% WE | EBER
SERA (PEYFETE
, |lsoniazid (INH) 100mg 90K 300 mg| 10(7-15)mg/kg | 5 me/kg |szgrmE - A= »
3HR GER) wEFst | whmEzems | 48 | FREL
Rifampin (RMP) 300mg sgmgE 600 mg| 15(10-20)mg/kg | 10mg/kg '~ = F =
180K (6fEA) _
6H . . EZ - BEME| HEEZRNARE . .
/9H Isoniazid(INH) 100mg Ryg?;;g?ﬁ] 300 mg| 10(7-15)mg/kg | 5 mg/kg m= =k | Smee = | BREA

a: 3HPRIHPEAFERZINH300mgAHPE A BERENZE R

c: BAIMARB RO ZZFHRARZE HAHRR REE
£EEH1 . WHO operational handbook on tuberculosis (Module 1 — Prevention): Tuberculosis preventive treatment . World Health Organization.
2020 R RE#1ZR2 8% 5|
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FREPE iR - TR FERT)

{1HP _ Si-a MU T3HR g
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* Meat-analysis

Cascade care of diagnosis and treatment LTBI:
systemic review and meta-analysis

* 58 studies,

e 70 distinct cohorts

« 748,572 people

* Participants lost in each step
* Only 30% initiate LTBI tx
* Only 18% complete LTBI tx

Numberof Screened/eligible  Pooled event rate

cohorts  (n/N)* (95% Cljt
Treatment for latent tuberculosis
Isoniazid Iy) 301609/399086  71:5% (60-83) 100-0%
Rifamycin containing (withor 12 138805/212759 80-3% (64-97) 99-9%
without isoniazid)
Maxifloxacin and ethambutol 1 139/232 59-9% (0-100)
Not specified 10 76993/122660  71.5%(48-95) 100-0%
Years of data collection
Upto 2000 25 362480/461814 79-0% (67-91) 98-0%
After 2000 40 155066/272923  69.0% (56-81) 99.0%

Proportion with latent tuberculosis intended for screening (%)

100~

90+

804

70+

60+

50

404

304

20

10

énten&d for screening 100%
Initially tested
71-.9% (71.8-72.0)

Received a test
result Referred if test positive
66:7% (65-6-66-9) | 56.0% (55-2-56-8)

Completed medical
evaluation
437% (42-5-44-9) ) Accepted and started
treatment
Recommended for 30-7% (26-8-321)
treatment
35:0%(33-8-364)
.
ompleted treatment
8.8% (16:3-197)

Alsdurf, H. Lancet Infect Dis 2016;16:1269-78.

To improve the screening rate and completion rate is important 2



Millions

The global number of people provided with TB
preventive treatment 2015-2020

A1 016 2017 018 2018

People living with HIV — Contacts aged under 5 I Contacts aged 5 and over

Reaching the target of End TB:

200

All ages People living
with HIV
Target: 8 7m|II|on 7.2mi|lion
. 0, 0,
30 million ... (29%) .. 6 million ... (>100%) .
2018-2022 treated in 2018-2022 treated in
2018-2020 2018-2020
Household contacts Household contacts
Aged <5 years Aged 25 years
|
Taraet: 1 2m|II|on Tarqet: 0 32m|II|on
get: (29%) 9e (1.6%)
4 million B0 20 million i
2018-2022 treated in 2018-2022 treated in
2018-2020 2018-2020

1. require more TB screening at household level
2. Strengthening the follow-up TB screening at household level and HIV people
3. Increase access to shorter rifamycin-based regimen

23



Shorter regimen can improve completion rate
- Network meta-analysis

Table 1 Overview of characteristics of included randomized

trials

Characteristic

Summary measure

Study sample size

Median (range)

Year of publication (median, range)

Before 1980
1981-1990
1991-2000
20012010
2011-2016
% Femnale participants
Median (range)

Average patient age (years)

352 (37-27,830)
Median 2005 (range 1968-2016)
3 (10%)

Comparator
1 (3.3%) p s
Regimens o i A
6 (20%) Kime fS.
10_(33?%)_ — - Plaveho-3
0 (33.3%) IH 3-4
I H/RFT-3
RFMPFZA-2

45.5% (0%-83.3%)
INH/REM PPEA-S

# studies reporting mean/median

# with average age between <20

# with average age between 20 and 40

# with average age > 40

Other population characteristics
of note

# enrolling HIV patients

# in prison populations

# in population at risk of silicosis
# in transplant patients

Funding source

Industry

Academic/government

Mixed funding

MNot reported

INFURFMP 3.4
23
3 (13.0%) Young age REMP 34
13,
13 (56.5%) Regimens of 6 months
7 (30.5%) :;T:e:n
Regimens of =¥ months
5 (17.29%) e
2650 INH 12-72
3(10.3%)
1 (3.5%)
3 (10%)
15 (509)
1 (3.3%)
11 (36.7%)

Toial § Patients

251
6,456

4510
1,517
635
113
4th

3,125
8837 -

TP LTy

433
3,286

iR

(il 0.l
Favours
Control

0dgs Ratio (5% Crl)

407 (1.56,8.600
00 (130642
338 (140.8.83)
244 (111,5.%6)
236 {1.02,5.40)
314 {143,6.77)
305 (1.15,1377)

194 {0.95,3.85)
149 (0°13,289)

L6d {057 4.45)
116 (0.59,2.45)

Comparator
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WHO guidelines on TB preventive treatment :
Rifapentine-containing regimens will help LTBI treatment

i i i

rifampin-d; Half life : 3 —5 hr
cl3H5SDBN4012
826 m/z

N 0 i}
i Q Status
rifapentine I curert or past use
anuNtou i Used in trials only
81tmz  Half life : 13hr No data

Not applicable

Rifapentine is currently registered for use in China, Hong Kong Special Administrative Region, the
Democratic Republic of the Congo, Ethiopia, Ghana, India, Indonesia, Mongolia, Myanmar, the Philippines,
Singapore, South Africa, Thailand, Turkmenistan, Uganda and the United States of America

(source: Sanofi, June 2021). 55



Short-course Rifapentine-containing regimen: 3HP

3HP
INH & RPT 15 mg/kg, weekly for 3M

First in Prevent Tuberculosis Trial 1 2

TB preventive efficacy is non-inferior to 9H

Completion rate: 3HP > 9H (82% vs. 69%)

Discontinue due to adverse effectrate: . ....0 0000

3HP>9H (7.9%vs.3.7% > p=0.009) 000000000000
« 3HP ADR : SDR, flu-like syndrome 111111
* 9H ADR : hepatitis §§§§§§

Sterling TR. NEJM 2011;365:2155-66.

9H

INH 5 mg/kg, daily for 9M

Sterling TR. NEJM 2011;365:2155-66.



Higher completion rate of 3HP
than other preventive regimens

e Systematic Review and Meta-analysis

* 15 studies selected from 292 studies during 2006-2017

 Comparable regimens: 6H, 9H, 4HR, 4R, 2-3RZ

* Equal preventive effectiveness of 3HP and other regimen (OR:0.89, 95% Cl: 0.46, 1.70)
e Higher completion rate (OR: 2.97, 95% Cl: 2.10, 4.21)

3HP Group  Comparison Group

Author, Year Completed Total Completed Total OR OR 95%-Cl Weight
Martinson, 2011 314 328 732 820 - 2.70 [1.51;, 481] 15.8%
Sterling, 2011 3,2733,986 25853745 206 [1.85 2.29] 27.3%
Lines, 2015 35 45 49 94 e 321 [1.43, 7.23] 11.1%
Stennis, 2016 196 302 42 92 - 220 [1.37; 3.53] 18.4%
Huang, 2016 98 101 515 580 —— 476 [1.47,15.38] 6.7%
McClintock, 2017 74 87 185 304 —- 366 [1.94, 6.89] 14.5%
Simkins, 2017 40 43 52 110 . —8—— 1487 [4.34,50.96] 6.2%
Random effects model 4,892 5,765 - 2.97 [2.10; 4.21] 100.0%

Heterogeneity: I° = 63%, t° = 0.1124, p = 0.01 | ! ! !
01 0512 10
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Cost-effectiveness of 3HP compared with other standard

treatment regimens : A decision analysis study

Patients with
LTBI

I = Decision node
® = Chance node

Sericlsurveilonce | | 3y por || 3up-saT || 3R W 6H 9H
without treatment
~ J

SAEs related

SA E NoSiEs SAE resolved trte%tLr;Belnt
Develops
disease
2 O Y T B » Treatment failure :
Active TB Chronic TB
d eve I (0] p Loss to follow-up
Treatment Self-cure
success
Cured
TB Cured active chronic TB
8
mortality
and cost
Deodm:
TB or other <

causes

Senal survellance
without preventive treatment

Follow-up 20 years

l_

—1602 (95% UR 538-668)

6H F——1 326 (95% UR 266-400); 46%
9H bt 232 (95% UR 178-300); 61%
3RH —r— 184 (5% UR 126-264); 69%
4R 160 {95% UR 100-258); 73%
HP-SAT|  —— 132(95% UR 82-210); 78%
3HP-DOT —— 106 (5% LR 56-190); 82%

Incident cases of active TB per 10000 patients 28
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Cost-effectiveness analysis of 3HP vs. 9H
in a Canadian arctic setting

Table 3 Base case cost-effectiveness model outcomes

3HP less effective and 200

more costly

3HP more effective and
more costly

9H 3HP

Clinical outcomes

Overall effectiveness (QALYs) 20.13 20.14

TB cases per 1000 LTBI cases 30.16 27.89

TB deaths per 1000 LTBI cases 248 2.29
Cost outcomes (2019 US$)

Total cost $924 $628
Costs of LTBI treatment $535 $260

Costs of AEs $116 $108

Costs of TB disease treatment $182 $168

Surveillance costs $92 $92

0.015 0.01 0.015 0.02

1000 .

Difference in Costs (2019 Canadian$)

Costs are in 2019 US dollars.

AEs, adverse events; 9H, 9 months of twice weekly isoniazid;
3HP, once weekly rifapentine and isoniazid for 12 weeks; LTBI,
latent tuberculosis infection; QALY, quality-adjusted life years; TB,
tuberculosis.

3HP less effective and

less costly

-1200

3HP more effective and
less costly

Difference in Effectiveness (QALY's)
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High completion rate on 3HP in different Taiwan cohorts

LTBI LTBI 250y contacts RA Hemolysis All age pDM Hemolysis
contacts contacts (n=2348) (n=21) (n=26) LTBI (n=200) (n=50)
(n=101) (n=132) (n=579)
. Cohort . Cohort Cohort Cohort Cohort
Study design study RCT Registry data study Cohort study study study study
Publication /l-\lﬂuer;%c\i(,yz Tuzs:c:IZsis Chan PC Chen YM Lin SY Huang HL  Huang HL Shu CC
(2016) (2018) ERJ (2019) ARD (2018) JMII(2019) CID (2021) CID (2021) AAC (2021)
Male 43.6 61.4% 48.1% 29% 69% 46.8% 53.3% 72.0%
0,
Age 349 31.7+15.0 87.5%<75Y 62.1+149 63.8+12.2 23&)? g 64.2+9.6 58.0x+12.7
Tx complete 97.0% 89.4% 83.9% 90% 65% 83.1% 82.5% 82.0%
Permanent
stop
Any AE 3.0% 9.1% 12.0% 10% 35% 14.8% 14.0% 14.0%
Hepatitis 0 1.5% 0.8% 0 0 3.1% 2.0% 0

* High completion rate: 65% - 90%
 Permanent discontinuation due to any AE: 3% - 35%
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SDRs is related to high discontinuation rate

* Phenotypes of SDRs Prevent TB trial

— Flu-like syndrome _ Table 5. Multivariate Logistic Regression of Risk Factors for
- Presence of fever, chills, weakness,  gystemic Drug Reactions

fatigue or muscle pain, aches, syncope,

heart rate >100, palpitations, flushing, Adjusted OR  95% CI  PValue
dizziness, or sweats 3HP vs 9H 94 55162 <001
_ ShOCk, Urticarial, Conjunctivitis, White-non-Hispanic race 3.3 23,47 <00
Bronchospasm...etc Female sex | 2.0 14,29 <001
Age 235y (median’) 2. 14,29 <001
e SDR occurredin 2%-10% of 3HP group Body mass index (BMI) 009
* Median dose prior to event dose: 3 185-24.9 {normal) reference
 Median time from drug intake to event: 4 <16 {“ndem’ei,ght] 09 427 &
75-29.9 (overweight) 05 3.7 001
hrs (1.0-8.0) >30 (obese) 07 410 05

 Median time to resolution: 24 hrs (12-48) Anyconcomitantnon-studydrug 1.2 8,17 33
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Severe ADRs of 3HP in all-aged population

A multicenter prospective observational study

* Completion rate: overall 81.8% (age >60 :78.4%, <60 y/o: 84.1%)

* SARs: ADRs = Grade 2, not including hepatotoxicity
— No difference of risk of SARs between age >60 years and <60 years.
— Age 260 years had higher discontinuation, but insignificance
— Independent risk factors for SARs

Overall patients, N = 406 b0 years old, n =167 <00 years old, n =239
aOR (95% C1) p-Value aOR (95% (1) p-Value a0R (95% C1) p-Value
LTBI regimens LTBI regimens
OH 1.00 - 9H 1.00 - 100 -
2.90 (1.14-740) 0.026 3HP 400(0.73-22.04) 0111 263 (0.79-8.80) 0116
4R 0.94 (010-9.15) 0.957 4R - - 135(0.11-16.69) 0318
Age (years) Age (years)
<35 1.00 - <35 - - 100 -
m 346 (113-10.55) 0,029 35-59 - - 3,58 (116-11.08) 0027
60-79 3.05(0.95-9.74) 0.060 60-79 1.00 - - -
>80 375 (0.98-14.40) 0.054 >80 118 (0.44-3.12) 0.747 - -
Female 64 (0.92-293) 0.095 Female 161 (0.68-3.79) 0281 1,69 (0.74-3.87) 0217
BMI < 23 kg/m? 223[ 26-396) 0.006 BMI < 23 kg/m? 183(0.77-432) 0169 252 (113-562) 0024
ESRD 3.96 (183-8.53) <0.001 ESRD 294 (1.06-8.16) 0038 5.09 (1.54-16.90) 0,008
[mmunosuppressant 0.76 (0.27-215) 0.603 Immunosuppressant 0.74 (013-4.16) 0.729 0.72 (019-2.73) 0626
32
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Different 3HP related SARs in various age group

A prospective, multicenter study in Taiwan
Overall completion rate in groups: 83.1%
* Young (<35y/0): 94.5%, Middle-Age (35~65): 80.7%, Elder (=65): 73.9%
Middle-age group had higher SDR rate,
e particularly flu-like symptoms than other two age groups
Elders had higher uncontrolled hypertension rate
e 86.3% can complete 3HP after temporarily modification of anti-HTN drugs

Age < 35 Age 35~ 65 Age 2 65
(n=165) (n=280) (n=134)
SDR 8 (4.8%) 48 (17.1%) 9(6.7%)
Flu-like syndrome 6 (3.6%) 34 (12.1%) 7(5.2%)
Hypotension 2 (1.2%) 7(2.5%) 1(0.7%)
Urticaria 0(0%) 6(2.1%) 0 (0%)
Conjunctivitis 0(0%) 3(1.1%) 1(0.7%)
Hepatotoxicity 6 (3.6%) 19 (6.8%) 7(5.2%)
ADR except SDR and hepatotoxicity 92 (55.8%) 120 (42.9%) 54 (40.3%)
Grade 23 2(1.2%) 5(1.8%) 8 (6.0%)
Uncontrolled hypertension 0(0%) 1(0.4%) 4(3.0%)
Grade 2 20 (12.1%) 56 (20.0%) 27 (20.1%)
Individual symptom
Any Flu-like symptoms 60 (36.4%) 135 (48.2%) 66 (49.3%)
Gastrointestinal disorders 42 (25.5%) 101 (36.1%) 56 (41.8%)
Cutaneous reactions 21 (12.7%) 60 (21.4%) 20 (14.9%)
Hypertension 0(0%) 7(2.5%) 15 (11.2%)

Clin Infect Dis. 2021 Sep 7;73(5):e1064-e1071.
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Higher completion rate but more ADRs of 3HP than 9H in HD group

91 LTBI treatment courses among
patients with ESRD on dialysis and
IGRA(+)

NTUH: n=36

TVGH: n=14
FEMH: n=36

 J Y

NTUH Jin-Shan Branch Hospital: n=5

9H: n=41 3HP: n=50

Termination reason:
Refusal: n=10
Side effect: n=6

25 patients completed

3 shifted to 3HP and completed

2 shifted to 9H, 1 failed, 1 completed

\ A

treatment treatment

Termination reason:

Refusal: n=2
Side effect: n=5
Others: n=2

41 patients completed

Value for group*

Variable 9H(n=41)  3HP(n=50)  Pvalue®

Treatment completed, no. (%) 25(61.0) 41(820) 0,046

Treatment not completed reasons, no. (%) 0.176
Participant refusal 10(244) 2(4.0)

Termination due to ADE or other reasons® 6(14.6) 7(14.0)

ADE, no. (%)’ 9H(n=37) 3HP (n=48)
Hypersensitivity 4(108) 14(29.2) 0,040
Flu-like syndrome 368.1) 7(146) 0502
Gastrointestinal symptoms 6(162) 14(292) 0.163
Hepatotoxicity 0(0) 0(0) 1.000
Hospitalization, attributed to LTBI treatment 0(0) 3(63) 0,249

Reported maximal grade of ADE? H(=37)  3HP(n=48  0.01
Grade 1 12(324) 17(354)

Grade 2 2(54) 16(33.3)

Grade 3 3(81) 5(104)

Grade 4 0 1(21)

Grade 2 or more 5(13.5) 22(45.8) 0.002
Grade 3 ormore 3(8.1) 6(125) 0.725

* The independent factors associated to >2grade 2 ADE:
3HP (aOR, 9.77 [2.55 to 37.49]; P=0.001),
DM (aOR, 7.73 [2.06 to 29.06]; P=0.002), and PD (aOR, 7.21 [1.45 to 35.98]; P=0.016)
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3HP is accessible in poorly DM patients under
Endocrinist-Pulmonologist-Public multidiscipline corporation

Prospective, multicenter study. April 2018 to June 2020
200 cases

— Age 245 years

— 21 time HbA1c 29.0% within recent 1 year )
LTBI screening performed by endocrinologist

— Pay-for-Performance project ?

— QFT screening

— Refer to Chest OPD if QFT-positivity
LTBI treatment evaluated by pulmonologist

40

3HPGr.1 3HP Gr.2 H3HPGr.3

9HGr.1 H9HGr.2 H9HGr. 3

— Evaluation 10
— LTBI regimen 3HP or 9H: 5 | | | |
decision sharing strategy 0
e« Benefit é"&@ éé'b&e o°@:é§ Q?z? \,3}‘\1 {}0'? & O\P@g\@.\&é}:@&‘?@ Q”ﬁ %\‘{? G‘\\\ aé@o@@@oo &o‘}o‘\ 6‘&@
. W
« ADR inform and educate & T ¥ PR
— DOTs .

Completion rate:
3HP v.s 9H (84.1% vs. 79.0%, p=0.494)

SDRs: 3HP v.s 9H (4.3% vs. 0%, p=0.223)

3HP group had higher proportion of
flu-like symptoms and Gl symptoms
*  9H group had higher proportion of skin rash

35
Clin Infect Dis. 2021 Sep 15;73(6):e1252-e1260.



Health Insurance Database Research in Taiwan

o 3HP; R et B {5302016-2019F Hp R > W 13,4271 %
% 3HPi A ehLTBIR 1 % 7 LA 7
5T E AR A kR g b R
%o FI3HPH X BERAA BB £ 48X o
LML T R EBATFES LR AR AR
Lol p18-64Kk ALK G S F
Jf/%fjﬂ\/ﬁ’v % Lﬂ- REPTRET R B "5114”‘/}3’7 i
* AR PR /}%a’%ﬁﬁf v IREE REM G LB
R4 A R E RS ﬂ\f x%ﬁéﬂ
T iEH T EP 3 ﬁé&é::}}% AR PRI
L pmE A £ R F] e
FIE ? Lk B AKX BB B F A
¥ 50.4%
36
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1HP in population with HIV

 Arandomized, open-label, phase 3, noninferiority trial comparing 1HP
and 9H in HIV patients

* Primary end point: the first diagnosis of tuberculosis or death from
tuberculosis or an unknown cause

 RESULTS
— 3000 patients were enrolled and followed for a median of 3.3 years.

— 54% were women; the median CD4+ count was 470/mm?3,
half received antiretroviral therapy.

— Primary endpoint: 2% TB occurred in 1HP and 9H group,
respectively

— SAE: 6% of in 1HP group and in 7% of in 9H (P = 0.07).

— Treatment completion was significantly higher in the 1HP than in
9H group (97% vs. 90%, P<0.001)

* The safety and efficacy report of 1HP in non-HIV group is still lacking

N Engl J Med. 2019 March 14; 380(11): 100121011



1HP in population with non-HIV

A programmatic randomized controlled

TB close contacts with LTBI between
2019/09/01 and 2022/09/30 (n=481)

multicenter RCT in Taiwan
— ClinicalTrials.gov: NCT04094012

Conduction site: NTUH, KMUH, RMWH and
their affiliated hospitals

Duration : 2019 January to 2022 December

y

Refuse treatment for LTBI (n=50)

Refused to participate, received 3HP (n=17)
Refused to participate, received 3HR (n=3)
Refused to participate, received 4R (n=6)
Refused to participate, received 9H (n=2)

Inform consent signed (n=403)

Aims: Comparing Incidence Rate of SDR Under
3HP and 1HP Regimen for LTBI treatment

A

Secondary endpoints:

Random

ization

— ADRs: flu-like symptoms, Hepatotoxicity

— Treatment completion

Y

— Plasma drug levels 1HP (n=206)

— Risk factors of SDR

A 4

Refuse treatment (n=3)

1HP (n=203)

Y

3HP (n=197)

Refuse treatment (n=5)
Multiple index with one being
INH-resistant case (n=2)

Y

3HP (n=190)

Unpublished data e



Baseline characteristics of enrolled population

* The baseline characteristics between groups are the same

Age (yr)
>65
Male sex
BMI

<18.5
Smoking

Current smoker

Ex-Smoker

Never smoker

Abnormal CxR

54.8 +19.1
69 (33.5%)

102 (49.5%)
245+4.1

10 (5.0%)

25 (12.4%)
28 (13.9%)
153 (74.3%)

37 (18.0%)

54.7 + 16.8
60 (30.5%)
94 (47.7%)
24.1+4.2

12 (6.2%)

36 (18.8%)
15 (7.8%)
146 (74.1%)

37 (18.8%)

0.935

0.513

0.718

0.405

0.591

0.084

0.052

0.971

0.832

Hypertension

DM

CKD I~V
Hyperlipidemia
Cerebral vascular attack
Dementia

Coronary artery disease
Cancer

GERD

COPD

Arrhythmia
Hyperuricemia
Autoimmune
Hyperthyroidism
History of seizure

Liver cirrhosis

HBYV infection

HCV infection

HIV infection

54 (26.2%)

33 (16.0%)

24 (11.7%)

21 (10.2%)
12 (5.8%)
9 (4.4%)
8 (3.9%)
6 (2.9%)
6 (2.9%)
4 (1.9%)
5 (2.4%)
4 (1.9%)
2 (1.0%)
4 (1.9%)
3 (1.5%)
2 (1.0%)
15 (7.3%)
5 (2.4%)

0

52 (26.4%)
42 (21.3%)
21 (10.7%)
17 (8.6%)
7 (3.6%)
8 (4.1%)
6 (3.0%)
6 (3.0%)
3 (1.5%)
4 (2.0%)
1(0.5%)
1(0.5%)
4 (2.0%)
0
0
0
21 (10.7%)
7 (3.6%)
1(0.5%)

Unpublished data

0.967
0.172
0.752
0.591
0.282
0.878
0.646
0.937
0.504
>0.999
0.216
0.373
0.440
0.124
0.249
0.499
0.235
0.506
0.489



Clinical Outcome

* Each group had more than 80% completion rate

* Adverse drug reactions is the major cause of incomplete treatment,
no difference between groups

1HP 3HP P-
(n=188) (n=180)
Complete treatment 155 (82.4%) 153 (85.0%) 0.507
Incomplete treatment 33 (17.6%) 27 (15.0%)
Adverse drug reaction 32 (17.0%) 20 (11.1%) 0.104
Mortality 0 1 (0.6%) 0.489
Active TB 0 1 (0.6%) 0.489
Others 1 (0.5%) 5(2.8%) 0.115
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Unpublished data



Different phenotypes of SDRs in 3HP & 1HP group

 The SDRrisk is similar between 1HP and 3HP groups
* More cutaneous reactions was noted in 1HP group
* 3HP group had more flu-like related symptoms

Systemic drug reaction 19 (9.2%) 18 (9.1%) 0.976

Flu-like syndrome 7 (3.4%)* 15 (7.6%) 0.075

Urticaria 13 (6.3%) 3(1.5%) 0.014
14 10

Complete treatment 0.248

(74% of 19) (56% of 18)

The different phenotype of SDRs in 1HP and 3HP maybe associated with
— Offending drug frequency ~ dosage and drug/metabolites concentration
— Offending Host immunity response



52 year-old male, post 14t doselHP

Maculopapular eruption, not very itching
Unpublisheélzdata
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https://www.cdc.gov.tw/Category/MPage/Wo_UwSs9W0_T2bqqRN942A
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3HP 9% 1HP 10 & 1HP 27 %
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