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Cl & LTBI Treatment
Increase contact exam. willingness:
Copayment subsidy by the TCDC
7A0[0}:8 LTBI treatment for contacts <13 y/o
Provide IGRA and LTBI treatment for cont
of all age groups (in 11 townships only) People with LTBI

Expansion of LTBI treatment target :
=13 y/o to birth cohort younger
than 1986 in household, school &

congregate settings /

Provide IGRA and LTBI treatment for
contacts of all age groups (in 6
counties/ cities only)
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INTRODUCTION OF A SHORTER
REGIMEN FOR LTBI TREATMENT



WHO Recommendation for LTBI
Management

management of
latent tuberculosis

infection

B TABLE 3.7

—————
WHO recommendations for the management of latent TB infection, by country group

COUNTRY CROUP AT RISK POPULATIONS TESTING ALGORITHM TREATMENT OPTIONS
High-income and upper middle- Strongly recommended for the Exclude active TB using TB 6 months daily isoniazid
inmr:bmle countries with an estimated ~ following risk groups: investigations. g months daily isoniazid
TBincidence rate F}ft[essthan1ﬂﬂ 1) People living with HIV: A positive IGRA or TST test resultis Tmonths weeKly rifapentine plis
er100 000 population : :
; Rt 2) Adults and children who are required to diagnose LTBI. isoniazid
household or close contacts of 3to 4 months daily isoniazid plus
pulmonary TB cases; rifampicin
3) Clinical indications—patients 3to 4months daily rifampicin
with silicosis; patients initiating
anti-TNF treatment; patients on
dialysis; transplant patients.
Resource-limited and othermiddle- 1) People living with HIV: Exclude active TB using TB 6 months daily isoniazid

income countries with an estimated
TB incidence rate of morethan 100
per100 000 population

investigations. An LTBI test is not
required prior to LTBI treatment,
butis encouraged for people living
with HIV.

IGRA should not replace TST.

s

) Children under 5years of age
who are household contacts of
a 1B case.



Comparison of Efficacy and Hepatotoxicity
among LTBI Regimens

TABLE 3 Standard random effects meta-analysis comparison of efficacy and hepatotoxicity among various treatment regimens
for treatment of latent tuberculosis (TB] infection

SELTBIaR= I IR ETB A

Comparator Intervention Development of incident TB Hepatotoxicity
Placebo Isoniazid 6 months 0.61(0.48-0.77) 0.99 (0.42-2.32)
Placebo Isoniazid 12-72 months 0.53 (0.41-0.69) 0.59 (0.23-1.55)
Placebo Rifampicin 3-4 months 0.48 (0.26-0.87)

Placebo Rifampicin and isoniazid 3-4 months 0.52 (0.33-0.84)

Isoniazid 6 month Rifampicin 3-4 months 0.78 (0.41-1.46) 0.03 (0.00-0.48)
Isoniazid 6 month Rifampicin and isoniazid 3-4 months 0.89 (0.65-1.23) 0.89 (0.52-1.55
Isoniazid 6 month 3 month weekly rifapentine plus isoniazid” 1.09 (0.60-1.99) 1.00 (0.50-1.99)
Isoniazid 9 month 3 month weekly rifapentine plus isoniazid 0.44 (0.18-1.07) 0.16 (0.10-0.27)

VS

Data are presented as odds ratios with 95% confidence intervals. *: exclusively among people living with HIV.

ERJ 2015 Management of latent Mycobacterium tuberculosis infection: WHO
guidelines for low tuberculosis burden countries
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Regimen

Current Regimens for LTBI

Efficacy /
Effectiveness

Tolerability

Drug discontinue AE/

Hepatotoxicity

Comments

9 INH (9H) 90% / 25-88% 0-31% 6 and 12 months
Daily median:60% 0.1-3.8% well-studied;
8i& 73-94%* LWET Y 0.1-4.3%* | 30-60% completion
8i& 60-80%*
3INH + 90% (estimated) 4.9% 82% completion
rifapentine (3HP) | 90% (estimated) 0.4% Directly-observed

2-6%, 3% 0%

DR LR BANEREER | B 3.0-93%,0-1% | & 90-97%**
% %
3 INH + rifampin 0-5.1% An alternative
daily 41-59% 0-5.1% Hepatoxicity
4 rifampin --- 1.9-14% An alternative
daily 46-50% 0-0.7% When INH R,
(3 months) SEWNAE AT ** | Notin HIV+

VAN A %2
5 ST R R 86%* * *

Curtsey of Dr. ME Villarino/ MOHW103-CDC-C-315-000302/ MOHW104-CDC-C-114-123201/ IJTLD 2012;16(5):633-8.
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once weekly x 3 months =

32 Tablets
Four 8-Tablet Pouches
v sanofi aventis

rifapentine

900mg Isoniazid (INH) +
900mg Rifapentine (RPT)
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Against Mycobacteria by Inhibiting
Bacterial DNA-dependent RNA Polymerase

C43H5gN; 01,
RMP

C47H6aN4O1;

RPT
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@ RPT IRRMPIBEEA—1%?

RPT 2EEFHALRMPEE S (512 h vs 2-3 h)

RPT Bl s G — R R P T 44 1 e e
RMP 72 R FIR I 4T

e Consumption with food (especially lipid-rich meal)
increases the peak serum concentration of RPT
(40-50% Cmax & AUC), in contrast to RMP that
needs to be taken in a fasting state (also INH).

Prifin USPI, Dec 2014
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 DECEMBER 8, 2011 VOL. 365 NO. 23

Three Months of Rifapentine and Isoniazid for Latent

Tuberculosis Infection
Timothy R. Sterling, M.D., M. Elsa Villarino, M.D., M.P.H., Andrey S. Borisov, M.D., M.P.H., Nong Shang, Ph.D.,
Fred Gordin, M.D., Erin Bliven-Sizemore, M.P.H., Judith Hackman, R.N., Carol Dukes Hamilton, M.D.,
Dick Menzies, M.D., Amy Kerrigan, R.N., M.S.N., Stephen E. Weis, D.O., Marc Weiner, M.D., Diane Wing, R.N.,

Marcus B. Conde, M.D., Lorna Bozeman, M.S., C. Robert Horsburgh, Jr., M.D., Richard E. Chaisson, M.D.,
for the TB Trials Consortium PREVENT TB Study Team*
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NEJM eswerer usmramman.
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Morbidity and Mortality Weekly Report

Recommendations for Use of an Isoniazid-Rifapentine Regimen with Direct
Observation to Treat Latent Mycobacterium tuberculosis Infection

MMWER / Decemberg, 2011 /7 Vol. 60 / Mo. 48

U S ’7]'\73’*\2011/12/9|-_t"—"?ﬁ .
=mH12dosesEVINH+RPTARIRIEFH -
CDC *UFH""‘*QE’JDOPTEEEWESEEZ BIETE -
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The PREVENT TB Study (TBTC 26)
-TBTC S26 Design

INH 300 mg Phase |ll, Randomized, Open-Label
Daily Non-inferiority trial
9 months n=8053 high-risk TST reactors
270-day dosing Low-medium incidence settings
Self-AdminisTered 33-month follow-up from randomization

Asian or Pacific Islander: 13.1% vs 12.4 %

3 MO 9 MO 33MO
% .............1

‘# of TB events ‘

RPT 900mg + INH 900mg Primary objective -»>Evaluate the effectiveness of weekly
Once-weekly RPT/INH for 3 months under DOT
3 months Secondary objectives = Safety evaluation
12-day dosing - Adherence assessment
Directly Observed Therapy - Efficacy evaluation based on per-
protocol evaluation

Sterling TR et al. N EnglJ Med. 2011;365:2155-66
Shepardson D et al. IntJ Tuberc Lung Dis. 2013;17:1531-7
Morb Mort Wkly Rep 2011;60:1650-1653 1



Demographic Characteristics

in mITT Populations

Characteristic OH & Xuin 3HP &A% S
(N=3,745) (N=3,986)
Age (median,IQR) 36 (25-46) 37 (25-47)
Unemployed 390 (10) 424 (11)
Hx of alcohol at enrollment 1888 (50) 1929 (48)
Jail/prison ever 175 (5) 221 (6)
Hx of IVDU at enrollment 135 (4) 149 (4)
Current smoker 1034 (28) 1112 (28)
Close contact for LTBI 2609 (70) 2857 (72)
HCV™ « £xcluded when AST >=5 x UNL 97(3) 99 (3)
HBV* 60 (2) 42 (1)
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TBTC S26 — The Prevent TB Study
-Primary endpoint : TB rates by Mo33 —mITT

BIEEA3HPE G &S1Z 384

Cumulative TB Event Rate

<
9H (0.43%) vs. 3HP (0.19%)
@ |
= ° Log-rank P-value = 0.06
)
€ 24 ——INH (n 3745)
e RPT/INH (n 3986)
[
g =
E P 15TB cases,
5} e’“é'
S i
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g = —
T I 1 I I I
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Non-inferiority demonstrated as 97.5% upper-bound of diff = 0.08% (<0.75%= NI margin)
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Sterling TR. N Engl J Med 2011;365:2155-66.
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Tolerability in mITT Population

Outcome

3HPIEREE /5
(N=3,986)

9H1—J'n /I:I ﬁ
(N=3,745)

P-value

Treatment completion

Permanent drug
discontinue - any reason

Permanent drug

2,585 (69.0%)

3,362(84.3%) @ < 0.0001
624(15.7%) @ <0.0001

1,160 (31.0%)

discontinue - due to an 135 (3.6%) 188(4.7%) 0.004
adverse event
Death 39 (1.0%) 31 (0.8%) 0.22
=] AN - : 4\ 327 = =
EA3HPRERRES - AEISEME - TAEKXIBRES

Courtesy of M. Elsa Villarino
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among persons receiving > 1 dose

H e patOtOX|C|ty during treatment or within 60 days of the last dose

OH{E 8 E 3HPREIEE A

Toxicity P-value
N=3,759 N=4,040
Al 113 (3.0) 24 (0.6) @<o.ooo1
hepatotoxicity )
Related to drug 103 (2.7) 18 (0.4) @<0.0001
Not related 10 (0.3) 6 (0.2) 0.319

EF3HPREREE S -

Courtesy of M. Elsa Villarino

.

N,

£ 262 49) AH e 2 B 3% EG 151 BR 28 B (S
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Possible Drug Hypersensitivity
B IR ER B

 TEPREVENT trial IP - TREAEBRMP 2B G
e HEXRWH
e A broad definition of was used (L F{£—)

a) hypotension, urticaria, angioedema, acute

bronchospasm, or conjunctivitis that occurred in relation
to study drug; or

b) > 4 of the following (one of which had to be > grade 2)

that occurred in relation to study drug:

* weakness, fatigue, nausea, vomiting, headache, fever, aches,
sweats, dizziness, shortness of breath, flushing, or chills.




Reported Adverse Events

Among persons receiving > 1 dose
During treatment or within 60 days of the last dose
Accounting for attribution to study drug

HS: hypersensitivity reaction

Toxicity OH 3HP P-value
N=3,759 N=4,040
Related to drug 206 (5.5) 332 (8.2) <0.001
Rash only 21 (0.6) 31 (0.8) 0.26
Possible HS 17 (0.5) 152 (3.8) <0.001
Other 65 (1.7) 131 (3.2) <0.001
Not related 410 (10.9) 226 (5.6) <0.001
FERERESRERHZHEBERIENEMEIF
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Original Investigation

Treatment for Preventing Tuberculosis in Children

and Adolescents

A Randomized Clinical Trial of a 3-Month, 12-Dose Regimen

of a Combination of Rifapentine and Isoniazid

M. Elsa Villarino, MD, MPH; Nigel A. Scott, M5; Stephen E. Weis, DO; Marc Weiner, MD; Marcus B. Conde, MD; Brenda Jones, MD; Sharon Nachman, MD;
Ricardo Oliveira, MD; Ruth N. Moro, MD, MPH; Nong Shang, PhD; Stefan V. Goldberg, MD; Timothy R. Sterling, MD:; for the International Maternal

Pediatric and Adolescents AIDS Clinical Trials Group (IMPAACT) and the Tuberculosis Trials Consortium (TBTC)

IMPORTANCE Three months of a once-weekly combination of rifapentine and isoniazid for
treatment of latent tuberculosis infection is safe and effective for persons 12 years or older.
Published data for children are limited.

DBJECTIVES To compare treatment safety and assess noninferiority treatment effectiveness
of combination therapy with rifapentine and isoniazid vs 9 months of iseniazid treatment for
latent tuberculosis infection in children.

DESIGN, SETTING, AND PARTICIPANTS A pediatric cohort nested within a randomized,
open-label dinical trial conducted from June 11, 2001, through December 17, 2010, with
follow-up through September 5, 2013, in 29 study sites in the United States, Canada, Brazil,
Hong Kong (China), and Spain. Participants were children (aged 2-17 years) who were eligible
for treatment of latent tuberculosis infection.

INTERVENTIONS Twelve once-weekly doses of the combination drugs, given with supervision
by a health care professional, for 3 months vs 270 daily doses of isoniazid, without
supervision by a health care professional, for 9 months.

MAIN OUTCOMES AND MEASURES We compared rates of treatment discontinuation because
of adverse events (AEs), toxicity grades 1to 4, and deaths from any cause. The equivalence
margin for the comparison of AE-related discontinuation rates was 5%. Tuberculosis disease
diagnosed within 33 months of enrollment was the main end point for testing effectiveness.
The noninferiority margin was 0.75%.

RESULTS Of 1058 children enrolled, 905 were eligible for evaluation of effectiveness. Of 471
in the combination-therapy group. 415 (88.1%) completed treatment vs 351 of 434 (80.9%)
in the isoniazid-only group (P = .003). The 95% Cl for the difference in rates of
discontinuation attributed to an AE was -2.6 to 0.1, which was within the equivalence range.
In the safety population, 3 of 539 participants (0.6%) who took the combination drugs had a
grade 3 AE vs 1of 493 (0.2%) who received isoniazid only. Neither arm had any
hepatotoxicity, grade 4 AEs, or treatment-attributed death. None of the 471in the
combination-therapy group developed tuberculosis vs 3 of 434 (cumulative rate, 0.74%) in
the isoniazid-only group, for a difference of —0.74% and an upper bound of the 95% Cl of the
difference of +0.32%, which met the noninferiority criterion.

CONCLUSIONS AND RELEVANCE Treatment with the combination of rifapentine and isoniazid
was as effective as isoniazid-only treatment for the prevention of tuberculosis in children
aged 2 to 17 years. The combination-therapy group had a higher treatment completion rate
than did the isoniazid-only group and was safe.

TRIAL REGISTRATION clinicaltrials.gov Identifier: NCTOD023452

JAMA Pediatr. doi:10.1001 jamapediatrics.2014.3158
Published online January 12, 2015.

E Editorial

Supplemental content at
jamapediatrics.com

50 28 RY i PR 5l B

e A pediatric cohort nested within an open-
label RCT conducted from June 11, 2001,
through December 17, 2010, with follow-up
through September 5, 2013

* in 29 study sites in the United States,
Canada, Brazil, Hong Kong (China), and

Spain.

* Participants were children (aged 2-17 years)
who were eligible for treatment of LTBI

Author Affiliations: Author
affiliations are listed at the end of this
artice.

Group Information: A list of the
International Maternal Pediatric and
Adolescents AIDS Clinical Trials Group
(IMPAACT) and the Tuberculosis
Trials Consortium (TBTC) members is
included in eAppendix 1in the
Supplement.

Corresponding Author: Ruth M.
Moro, MD, MPH, Division of
Tuberculosis Elimination, Centers for
Disease Control and Prevention,
Building 12, Mail Stop E-10, Atlanta,
GA (rmoro@cde.gov).

M. Elsa Villarino et al. JAMA
Pediatr. 2015;169(3):247-255
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Tolerability and Effectiveness in Children
TBTC S26 + IMPAACT

e Study 26 amended to enroll 352 additional children; 1,058 total &
908 for efficacy evaluation

e No hepatotoxicity, grade 4 events, or deaths

3HP
N=471

Treatment 88% 81% 0.003
completion

D/C—adverse drug 1.7% 0.5% 0.11

reaction

TB 0 (0%) 3(0.78%) Upper bound of

difference: 0.44%

ERA3HPEREEY - ABEISRELE - SOAEAIRIRS;
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Discontinuation 3HP Due to AEs in

« 3HP H8fu
— 3 influenza-like AEs (grade 2)

Children

— 3 cutaneous (all with pruritic rash [2 were grade 2], 1
with oral blisters and fever [grade 3])

— 2 gastrointestinal reactions (1 was grade 1 and 1 was

grade 2)

« OHE /211

— 1 cutaneous AE (grade 2) and 1 gastrointestinal
reaction (grade 3)

"'AE

nIZIFI

AL °

9Hﬁ%gxm3@@§é

— (B #& 5T 3
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e INHBVHI=

— 15 mg/kg for children 212 years old
— 25 mg/kg for those 2-11 years
— the maximum weekly dose was 900 mg

* RPTHUHIE

— Not adJusted for age, 35 2 18a dose-per-weight band
table

° /\\\/ %*XZE@%EL_E = A’/fé /L\El/{ﬁﬁ.lﬂ - [E
AT . BT = T 2 R
T AEREKROK (RERH) -

Blake MJ et al. Pharmacokinetics of rifapentine in children. Pediatr Infect Dis J. 2006;25(5):405-409.
Peloquin CA et al. Stability of antituberculosis drugs mixed in food. Clin Infect Dis. 2007;45(4):521. 27
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Dose Frequenc Total
(= 2 year-old) d y doses

o >12 years old: 15 mg/kg
Isoniazid rounded up to the

Once
(INH) 3 months nearest 50 or 100 mg; 1 2
300mg 3# 2-11 years old: 25 mg/kg weekly
900 mg maximum
10.0-14.0 kg 300 mg
Rifapentine 14.1-25.0 kg 450 mg o
25.1-32.0 kg 600 mg nce
(RPT) 3 months 351 159 ke 750 mg weekly 12
150mg 6# >50.0 kg 900 mg
maximum

US CDC Latent Tuberculosis Infection: A Guide for Primary Health Care Providers (http://www.cdc.gov/tb/publications/Ithi/)
Update of Recommendations for Use of Once-Weekly Isoniazid-Rifapentine Regimen to Treat Latent Mycobacterium tuberculosis
Infection (https://www.cdc.gov/mmwr/volumes/67/wr/mm6725a5.htm?s_cid=mm6725a5_w) 28
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MAJOR ARTICLE

Flu-like and Other Systemic Drug Reactions
Among Persons Receiving Weekly Rifapentine
Plus Isoniazid or Daily Isoniazid for Treatment of
Latent Tuberculosis Infection in the PREVENT
Tuberculosis Study

Tmothy R Steding,"* Ruth N. Moro>* Andrey S. Borisov” Elizabeth Phillips,"* Gilkian Shepherd Newion Franklin Adkinson,”
Stephen Weis,” Christne Ho? and Margarita Bsa Villarino®; for the Tuberculosis Triaks Consortum

"Wanderhilt Uniersity School of Madidng, Nadwille, Tennesas “lamers for Dissase Contml and Pravention, and DG Foundation, Aesaach
Callaboration, Atlanta, Geongia; “attte for Immundogy and Infactious Dissases, Murdach Uniersity, Perth, Austalia "Naw Yok-Presbytadan

HogpitalAWeill Comall Madical Camer, Maw Yodk; "Jobns Hoplins Unkesity School of Madidng, Saltmos, Manfand, and Uniersty of Morth Taxas
Haslh Smence Center at Ft Warth

Background. Weekly rifapentine plus isoniazid for 3 months (3HP) i as effective as daily isoniarid for 9 months
(9H) for latent tuberculosis infection in high-risk persons, but there have been reports of possible flu-like syndrome.

Methods. We identified dinically significant systemic drug reactions (SDR) and evaluated risk factors in patients
who did not complete treastment in the PREVENT Tuberculosis stdy.

Results.  Among 7552 persons who received 21 dose of study drug, 153 had a SDR: 1 38/3893 (3.5%) with 3HP vs 15/
3659 (0.4%) with 9H (P < 001 ). In the 3HF am, 87 (63%) had flu-like syndrome and 23 (17%) had cutaneous reactions;
13/3893 (0.3%) had severe reactions (6 were hypotensive) and 6 reported syncope. Symptoms ocoured after a median of
3 doses, and 4 hours after the dose; median time to resolution was 24 hours, There were no deaths, In multivariate logisic
regression analysis, factors independently associated with SDR induded receipt of 3HP (adjusted odds matio [aOR] 9.4;
95% confidence interval [CI], 5.5, 16.2), white non-Hispanic racefethnicity (aOR 3.3; 95% CL 2.3, 4.7), female sex (aOR
20; 95% C1L, 1.4, 29), age =35 years (a0R 2.0; 95% CL 1.4, 2.9), and lower body mas index (body mass index [BMI];
P=_009). In a separate multivariate analysis among persons who received 3HF, severe SDR were associated with white
non-Hispanic race/ethnicity (aOR 54; 95% CI, 18, 16.3), and receipt of concomitant non-study medications (aOR
59, %% CI, 1.3, 27.1).

Conclusions. SDE weme more common with 3HP, and moaly flulike. Persons of white race, female sex, older age,
and lower BMI were at increased sk Severe reactions were rare and assocdated with 3HP, concomitant medication, and
white race. The underlying mechanism is undear.

(inical Trials Registration,  NCTD0023452,

Clin Infect Dis. 2015;61(4):527-35.

& B hypersensitivity RPTTEPREVENT
Trial PEEZE/EIER - J%'FEI@JE{F%
A TEPREVENT Trial 1 NYC FYBTE R EE -
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Systemic Drug Reaction

Clinical infectious Diseases

MAJOR ARTICLE

Treatment for Tuberculosis Infection With 3 Months of
Isoniazid and Rifapentine in New York City Health
Department Clinics

Natalie L Stennis, Jozeph N. Burzyneki, Cheryl Herbert, Diana Nilsen, and Michelle Macaraig
Kew ok City Depariment of Henlth and Mental Bygiere, Bunmu of Tubemuoss Contrd, Long Esind City, Mew Yok

Background. Completion of treatment for tuberculosis infection (TBI) with 9 months of self-administered daily isoniazid (9H)
has historically been low (<50%) among New York City (NYC) Health Department tuberculosis clinic patients. Treatment of TBI
with 3 months of once-weekly isoniazid and rifapentine (3HP ) administered under directly observed therpy (DMOT) might increase
treatment acceptance and completion.

Methods. The gudy population inclided patients diagnosed with TBI at 2 NYC Health Department tuberculosis dinics from
January 2013 through November 2013, Treatment acceptance and completion with 3HP weme compared with historical estimates.
Treatment outcomes, side effects, and reasons for refusing 3HP were described.

Results.  Among 631 patients eligible for TEI treatment, 503 (80%) were offered 3HF; 302 (60%) accepted, 92 (18%) chose other
treatment, and 109 (22% ) refused treatment. The most common reason for refusing 3HF was the clinic-based DOT requirement.
Forty (13%) patients treated with 3HP experienced side effects—9 were restarted on 3HF, 18 switched treatment regimens, and 13
discontinued. Although treatment acceptance did not differ from historical estimates (78% vs 79%, P= 75), treatment completion
increased significantly (65% vs 34%, P < .01).

Condusions. Implementation of 3HP in 2 NYC Health Department tuberculosis clinics increased TBI treatment completion by
31 percentage points compared with historical estimates. More flexible DOT options may improwe acceptance of 3HF. Wider use of
3HP may substantially improve TEI treatment completion in NYC and advance progress toward tuberculosis elimination.

Keywords. latent tuberculosis infection; 3-month treatment; directly observed therapy; public health.

Clin Infect Dis. 2016; 62 (1): 53-59
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Systemic Drug Reaction in the PREVENT
Tuberculosis Study

* 3.5%:13HP (n=3893) EX & Bsystemic drug
reaction (SDR)

* Symptoms occurred after a median of 3 doses,
and 4 hours after the dose; median time to
resolution was 24 hours.

— 4/3893 (0.1 %) admission
— 13/3893 (0.3%) 7 severe reactions

* 8: Grade 4 toxicity (including 1 syncope)
* 6: hypotensive
* 6: syncope (no admission, B —{& & loss consciousness)

— No death reported

Clin Infect Dis. 2015;61(4):527-35.



Table 2. Characterization of the 153 Systemic Drug Reactions

According to Syndrome

3HP (n=138)
Cutaneous® 23 (17%)
Severe 3
Nonsevere 20
Flu-like® 87 (63%)
Severe 6
Nonsevere 81
Gastrointestinal® 7 (5%)
Severe 2
Nonsevere 5
Respiratory® 5 (4%)
Severe 1
Nonsevere 4
Not defined® 16 (12%)
Severe 1
Nonsevere 15

9H (h=15)
9 (60%)

3 (20%)
0
3

3HPRY A M 1E 22 2 e &=
(2.2%), BRER MBS B, 15 ARRE

zez
1< v

B R AVIE ZFlu-like syndrome
B ABIRY0.15%

Clin Infect Dis. 2015 Aug 15;61(4):527-35.
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Frequency of signs and symptoms in 153 cases of
systemic drug reactions (SDR), stratified by arm

D ——

SDR (n=153) ( 3HP (n=138) \ 9H (n=15)
Signs.and symntoms Number % Number %, Number %
Fatigue 107 70 99 72 8 53
Headache 104 68 97 70 7 47
Nausea 99 65 94 68 5 33
Weakness 94 61 91 66 3 20
Chills 87 57 82 59 5 33
Myalgia (muscle pain) 82 54 79 57 3 20
Fever 81 53 77 56 4 27
Dizziness 63 41 58 42 5 33
Joint pain 54 35 51 37 3 20
Rash 46 30 36 26 10 67
Abdominal Pain 47 31 45 33 2 13
Flushing 43 28 41 30 2 13
Conjunctivitis (red eyes) 43 28 42 30 1 7
\Inmifing 42 27 40 20 2 12
Itching 37 24 28 20 9 60
Sweats 35 23 34 25 1 7
Shortness of breath 27 18 25 18 2 13
Eye pain 27 18 25 18 2 13
Palpitations =1 oLy 2 = . N7
wrs | Fever: 3HP 2% , 9HA 0.1%; 3HP & & IR E K 5,
norexia

e | BEYE, B0, ], OHER B HIRNZED T, &, KI5

Angioedema

Hypotension 6 4 6 4 0 0

Tachycardia 7 5 7 5 0 0

Urticaria (hives) 7 5 5 4 2 13

Syncope? 6 4 6 4 0 0

Chest pain 5 3 5 4 0 0

Bone pain 2 1 2 1 0 0

Bronchospasm 1 1 1 1 0 0 33



Eligible for treatment
for tuberculosis infection

(n=631) Ineligible for treatment with 3HP
(n =117, 19%)

Aged <12 years (n=62, 53%)

Drug interaction (n= 15, 13%)

Contact to case with drug resistance (n=6, 5%)
Pregnant or breastfeeding (n=3, 3%)

On antiretroviral treatment (n=2, 2%)

Other, not specified (n=29, 25%)

Eligible for treatment
with 3HP

(n=514, 81%)

Not offered treatment with 3HP
(n=11, 2%)

Moving out of New York City (n=4, 36%)

Index case drug resistance unknown (n=1, 9%)
Offered treatment with Already on treatment (n= 1, 9%)
3HP Unable to travel to clinic for DOT (n=1, 9%)
(n=503, 98%) Potential drug interactions (n= 1, 9%)

Elevated liver function test results (n=1, 9%)

Alcohol abuse (n= 1, 9%)
Previously refused treatment (n=1, 9%)

A9 HR20135F 18 E-ﬁtl“?z%ﬁit.%HPié{’E

Accepted 3HP Other treatment Refused treatment LTBI 53 y’g E,\J ;:::E }il 1ﬂ M\ 25 1§i E F ﬁ L %B
oy | | 0= 100 | 3 o EETETEE IR RNE

i o, e ,R‘F, Mt A503 A IR H3HP, E AT
RN B M T 8 m ABNARE

Natalie L. Stennis et al. Clin Infect Dis. 2016; 62 (1): 53-59
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Side Effects Experienced by New York City Health Department
Tuberculosis Clinic Patients Treated With 3HP

Did Not Complete Completed
Treatment Treatment With
Side Effect With 3HP, n (%) 3HP,? n (%)
Total 32 8
Nausea 8 (25) 2 (25)
Rash/itching 8 (25) 2 (25)
Abdominal pain 7 (22) 2 (25)
Fatigue 7 (22) 2 (25)
Dizziness 6 (19) 2 (25)
Headache 5(16) 2 (25)
Fever 5(16) 1(13)
Elevated liver function 5(16) 0 (0)
test results

Vomiting 4 (13) 1(13)
Dark urine 2 (6) 1(13)
Muscle pain 2 (B) 1(13)
Loss of appetite 2 (6) 1(13)

B3R NRBMESTEHIAE (10.6%), EEZMEIER: BEREL, B2, HFRMES. R84S
BIEA % lsyncope RIRITEH, MECS AT RIREIRLZR - BIORMASN, 91.7%.
Clin Infect Dis. 2016; 62 (1): 53-59



R mAIELE 3HP A ERVIER (2iE)

@ Chose other treatment ® Refused all treatment

Have to take medicine in the clinic _ _ - |
Work, child care, or other responsibilities _ |

Too many pills

Difficulty getting to clinic
Wait in the clinic was too long
Concerned this is a new treatment

Does not need treatment

AEFEIHPE O HAth
Féfj‘ & RNREZ:

Not sick

Protected by BCG

WRRBIZRENE, B E

ﬁﬂ%xﬁﬂﬁ'%ﬁﬁﬂ
KE3HPFEMI I K

, A

Natalie L. Stennis et al. Clin Infect Dis. 2016; 62 (1): 53-59

ARBECHER/R
RBECARELRE

=B EETAILTBIE
Fiexw RNERE

70 90

60
Number of patients responding

0 10 20 30 40 50 80
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[The Treatment Completion Rate and Side Effects of 9H and 3HP

Regimens Population (courtesy of Si1rE L BREFET)

|

9H (n=590) 3HP (n=101)
n % n % p value
Results of treatment
@ completed 515 87.29% 98 97.03% p<0.001
discontinued 75 12.71% 3 2.97%

Reason of discontinued

side effects 28 4.75% 3 2.97% * p<0.001
@ reject 44 7.46% 0 0%

death 1 0.17% 0 0%

TB 2 0.34% 0 0%

® 3HP completion rate was significantly higher than 9H
® Low discontinue rate in 3HP

BB B Z3HPChEETE
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[ Hepatotoxicity and Discontinue (courtesy of &KX ER EIRIFHIR) J

3HP 9H
N=104 NZ90 p-value

Hepatotoxicity 1 (0.9%) 4 (4.3%) 0.184
AST/ALT >10 ULN 0 1
AST/ALT 5~10 ULN 1 3
T-Bil >3 mg/dL 0 0)

Discontinuation 11 (9.6%) 18 (20.0%) 0.066
Not supervised 0 11

Due to AE 9 (8.6%) (4.4%)

Tx not necessary 2 2

Family against

0

1
MR AEEBERGEZHRAFERAZETH O ZER - 82N P 0LEE D IRIFR

MOHW103-CDC-C-114-112301
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[Any AE During the treatment (courtesy of 5 KB hﬂ}ﬁﬁ%ﬂ&)]

3HP (n=104) 9H (n=90)  p-value

Any AE 48 (46.2%)  26(28.9%) 0.014
Flu-like symptoms 22 (21.2%) 16 (17.8%) 0.555
Malaise 22 (21.2%) 13 (14.4%) 0.226
Fever/Flush 20(19.2%)  4(4.4%) 0.002
Gl upset 14 (13.5%) 8 (8.9%) 0.316
Cutaneous AE 6 (5.8%) 3 (3.3%) 0.508
Blur vision 1(1.0%) 1(1.1%) >0.999
Irregular 1(1.0%) 0 (0.0%) >0.999

menstruation

AT B NG ZRRRERR R L H ol ZEMN - B2 0 EH KR

MOHW103-CDC-C-114-112301
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Post Marketing Surveillance
by US CDC

* Vigilance for drug hypersensitivity reactions,
particularly hypotension or thrombocytopenia

* No further alarm signal was detected for
syncope (hypotensive in nature and suspect
associated with concomitant
medications

AN e
: a % P \L/"‘R“J"L::l:,);;";.T* g
* HTN / CNS depressive drugs N
—— s ‘{ \L“ \'““\“rt[(*' _«,_jk
°Etn?%ﬁ§ﬁ§%ﬁﬁ@%'gg§;m\m

Curtsey of Christine S. Ho, 18th Annual Conference of the Union-NAR, 2014
46t [UATLD world conference, 2015
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Examples of Drugs Within Class

Y

Disopyramide, mexiletine, quinidine, tocainide

Antiarrhythmics
Antibiotics ChIoramphenicoI., clarithromycin, dansone, dc?xycycline;
Fluoroquinolones (such as ciprofloxacin)
Oral Anticoagulants Warfarin
Anticonvulsants Phenytoin
Antimalarials Quinine
Azole Antifungals Fluconazole, itraconazole, ketoconazole
Antipsychotics Haloperidol
Barbiturates Phenobarbital
Benzodiazepines Diazepam
Beta-Blockers Propanolol
Calcium Channel Blockers Diltiazem, nifedipine, verapamil
Cardiac Glycoside Preparations Digoxin
Corticosteroids Prednisone
Fibrates Clofibrate
Sulfonylureas (e.g., glyburide, glipizide)

Oral Hypoglycemics

Hormonal Contraceptives/ Progestins Ethinyl estradiol, levonorgestrel

Cyclosporine, tacrolimus

Immunosuppressants
Methylxanthines Theophylline
Narcotic analgesics Methadone
Phophodiesterase-5 (PDE-5) Inhibitors Sildenafil
Levothyroxine

Thyroid preparations

Amitriptyline, nortriptyline

Tricyclic antidepressants
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Choosing a Regimen for Treatment of LTBI
Factors to Consider

* Likelihood of completion

* Appropriate for age, exposure, other issues
— <2, 2 years +
— Co-morbidities, pregnancy, drug interactions
— Social concerns: homelessness, drug and alcohol
use, mental health issues, etc.
— Drug resistance



Choosing a Regimen for Treatment of LTBI
Factors to Consider

e Efficacy

e Patient preference

e Possible side effects

* Cost

— Drug (s)

— Directly observed therapy (DOT) costs, if any

— Staff time
— Monitoring

* DOT access / availability



Choosing a regimen for LTBI contacts
Quiz

HIV + pregnant woman

s 3 Mmonth-old girl, contact of her mother
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SHPRREE A ARIFIREERES

e 9H & 3HPZBINH susceptible (9H) AINH
& RMP susceptible (3HP)HIIE R E

1)

X o ANEFE3HP - R B9IHAINH susceptible
ANIM25% W

US CDC Latent Tuberculosis Infection: A Guide for Primary Health Care Providers
http://www.cdc.gov/tb/publications/Itbi

Update of Recommendations for Use of Once-Weekly Isoniazid-Rifapentine Regimen to Treat Latent
Mycobacterium tuberculosis Infection
https://www.cdc.gov/mmwr/volumes/67/wr/mm6725a5.htm?s_cid=mm6725a5_w
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Pregnant and those
expecting to become
pregnant during
treatment

MNONS  IE7E{# Fcoumadin, methadone, phenytoin S 242 -
BEYZE{EFRAugGEE ZFE -

EIR{EZRESINH

B RMPH, %%

Source case is INH or
RMP resistant

Ineligible Patients
2% (R

Rim2pk Z B E

< 2 years of age

A%
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« 2016 FHEMECKEE—EFERAIHPERRE 128
FILTBLIEE S FE Eﬂi 7
— ‘ﬁx/ﬂiﬁﬂi ’ Kﬁﬁﬁmn

_ BSMSEAER 84% vs. 69% ,, @
— BIERIFFEE 0.6% vs. 3% e

SE2EZEARRG
— H4Rvs. 6H HINE N BBEA R & TR S

/=

- HAHEEEREE X (DOPT) 100%E4 & — FE AR
B EZECRRIm A

Chan PC, et al. IntJ Tuberc Lung Dis. 2012;16(5):633-8.
Sterling TR, et al. N EnglJ Med 2011;365:2155-66.
Clin Infect Dis. 2015;61(4):527-35. o8
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Case presentation of severe systemic
drug reaction

A 37-year-old female developed anaphylaxis 6
hours after receiving the fourth dose.

* Signs and symptoms associated with this reaction
included pruritic rash, blood pressure of 85/45
mmHg, dizziness, weakness, fatigue, nausea,
subjective fever, flushing, muscle pain, and
headache.

* The event did not require hospitalization and the

patient completely recovered within 48 hours.
Clin Infect Dis. 2015;61(4):527-35.
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Case presentations of thrombocytopenia,
anemia, or leukopenia that were reported in
relation to study drug

* Laboratory values at enrollment and during treatment
of were evaluated, looking for values of hemoglobin <
10.0 g/dL, platelets < 100,000/mm3, and white blood
cell count (WBC) < 3x103/mm?3.

e Study participants did not undergo routine laboratory
monitoring, nor were lab values a study exclusion
criterion.

e Study investigators had the option of performing
laboratory testing if the study participant developed

clinical evidence of anemia or thrombocytopenia.
Clin Infect Dis. 2015;61(4):527-35.
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Thrombocytopenia

A 21 year old female developed a systemic drug
reaction / serious adverse event (SAE) after the third
dose of 3HP.

platelet count of 8,000 /mm?3 The next day the
platelet count was 191,000 / mm3, suggesting that
the initial result may have been lab error.

No manifestations of bleeding were reported.

She was HIV-seronegative and there was no history
of hepatitis B, hepatitis C, alcohol abuse, or cirrhosis.
The WBC was 1.99x103 /mm3. She was receiving no
concomitant medications.  cClin Infect Dis. 2015;61(4):527-35.
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Anemia

* a HIV-seronegative 39 year old was reported
to develop a systemic drug reaction after
receiving four 3HP doses.

* There was no report of jaundice or dark urine;
the hemoglobin was 8.7 mg/dlI.

Clin Infect Dis. 2015;61(4):527-35.
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Leukopenia with fever

a 21 year old developed a systemic drug reaction /
serious adverse event (SAE) after the third 3HP dose.

The event started 4 hours after study drug ingestion.
Signs and symptoms included conjunctivitis, rash,
pruritus, and facial erythema. Also fatigue, headache,
fever (102.1°F), myalgias, arthralgias, flushing, chills,
palpitations, and shortness of breath.

She was found to have elevated ALT/AST,
thrombocytopenia, and a WBC of 1.3x103/mm?3. She
reported no concomitant medications.

The event resolved within 48 hours.
Clin Infect Dis. 2015;61(4):527-35.
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Flow chart for LTBI study regimen 3HP re-challenge
(re-challenge doses given at least 24 hours apart)

Adverse Event

Acute renal failure, hemolytic anemia,
Grade 1 or 2 Grade 3 thrombocytopenia, anaphylaxis (including
wheezing and/or dyspnea), or any grade 4

Recommended re-challenge Consider re-challenge Re-challenge not recommended,

unless event clearly is not related
to study drugs.

RPT 900 mg
|
I |
Does not tolerate Tolerates
INH 300 mg INH 300 mg
Tolerates Tolerates

Restart dose: RPT 900 mg plus

Continue as an alternative L'TBI therapy INTI 900 lus Vitamin B6 50
mg plus Vitamin

Modified by supp of Clin Infect Dis. 2015;61(4):527-35.



Guidelines for drug re-challenge

Do not re-challenge if patient does not want to re-
challenge

Never re-challenge if grade 4 toxicity and no other
likely cause of the toxicity

Consider re-challenge if grade 3 toxicity

Recommend re-challenge if grade 1-2 toxicity (though
not mandated)

For serious manifestations of presumed rifamycin-
associated hypersensitivity reactions (acute renal
failure, hemolytic anemia, thrombocytopenia,
anaphylaxis—including wheezing and/or dyspnea), the
patient should not be re-challenged with rifamycin.

Supp of Clin Infect Dis. 2015;61(4):527-35.



Modified Naranjo adverse drug reaction
probability scale

Yes [ N | Do Not Score
0 | Know
1. Are there previous conclusive reports on this reaction?? +1 |0 0 0 (Do not
know)
2. Did the adverse event appear <24 hours after the suspected drug +2 [ -1 0
was administered?
3. Did the adverse reaction improve or resolve when the drug was +1 |0 0
discontinued?
4. Did the adverse reaction reappear when the study drug(s) +2 | -1 0 +2,-1,0r0
was/were readministered (as a re-challenge or as a full dose)?°
5. Are there alternative causes (other than the drug), such as -1 +2 0
concomitant drugs and other diseases, that could on their own
have caused the reaction?
6. Did the reaction reappear when a placebo (vitamin B6) was -1 +1 0
given?¢
7. Was the drug detected in the blood (or other fluids) in +1 |0 0 0 (Do not
concentrations known to be toxic?? know)
8. Was the adverse reaction more severe with a re-challenge or full [ +1 |0 0 +lorQ
dose?d
9. Did the patient have a similar reaction to the same or similar +1 |0 0 0 (no)
drugs in any previous exposure??
10. Was the adverse event confirmed by any objective evidence?® +1 |0 0
Total Score

To assess the adverse drug reaction, please answer the following questionnaire and give the pertinent score.

Total Score ADR Probability Classification

>9 Highly Probable

5>-8 Probable

1-4 Possibl . _ . .

0 Possible  Supp of Clin Infect Dis. 2015;61(4):527-35.
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Doses of Rifapentine
mg/kg

Weight Range (kg) Dose (mg) Dose (mg/kg)
10.0-14.0 300 214-300
14.1-25.0 450 18.0-319
251-32.0 600 188-239
32.1-50.0 750 15.0-234

>50.0 900 =18.0
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The PREVENT TB Study (TBTC 26)

Summary

e 8,053 persons, =2 y/o, enrolled
— United States, Canada, Brazil, Spain
— June 2001-February 2008
— 33 months of follow-up
— Pre-defined non-inferiority margin: 0.75%
7,731 in modified intention-to-treat (MITT)
— Enrolled in the study, and eligible
e Tuberculosis risk (cumulative)
— 3HP: 7/ 3,986 (0.19%) -> DOPT
— 9H: 15/ 3,745 (0.43%) -> self administration
— Rate difference: -0.24%
— Upper limit of 95% Cl of difference: 0.01%
Sterling TR. N Engl J Med 2011;365:2155-66.



Cumulative Tuberculosis Event Rates
ARG BHPRAF EHF A F L BOHK, S B lgF L B

Cumulative tuberculosis rate (%)
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Difference in Rates of Tuberculosis MiTT Analysis
P IR TRA IR E R 0 ®AR R 3HP R T E_7 ﬁf] @ 5.9H e

Tuberculosis rate difference (%)

1.00%

0.75%

0.50%

0.25%

0.00%

0.25%

0.50%

0.75%

-1.00%

Favors 91MNH

—— Difference in rates

====Upper bound of 95% CI
Lower bound of 95% CI Favors 3RPT/INH
Reference (no difference)

— = Non-inferiority margin (delta)

100 200 300 400 500 600 700 800 900

Time from enrollment (days)
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Interferon-Gamma Release Assay (IGRA)
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