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LTBI Treatment General Rule
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Exclude active TB and review of current medications
— anti-HIV, immunosuppressant, anti-coagulant, anti-convulsant, anti-fungal
— Communicate with other physicians

Evaluation of baseline liver/renal function
Well-informed the possibilities of adverse reactions

Prescribe prophylaxis medication if needed



Risk Factors for LTBI Reactivation

WHO’s recommendation for screening and treatment for

LTBI*?!
Risk factor TB risk? Country AP Country B€
High-risk factors  High risk
HIV/AIDS 10-100 Required Required
Close contacts 15 Required Required for close contacts
(<five years old)
Organ-transplantation recipients 20—70 Required Not mentioned
Chronic renal failure requiring dialysis 6.9-52.5 Required Not mentioned
TNF-alpha blockers 1.6-25.1 Required Not mentioned
Silicosis 2.8 Required Not mentioned
Moderate-risk factors IModerate risk
Fibronodular disease on chest x-ray 6—19 Not mentioned Not mentioned
Immigrants from high-TB-prevalence 2.9-5.3 Options to be considered Not mentioned
countries
Health-care workers 2.55 Options to be considered Not mentioned
Prisoners, homeless persons, — Options to be considered Not mentioned
illicit drug users
Low-risk factors Low risk
Diabetes mellitus 1.6-7.83 Not recommended Not mentioned
Smoking 2—3.4 Not recommended Not mentioned
Use of corticosteroids 2.8-7.7 Not recommended Not mentioned
Underweight 2-3 Not recommended Not mentioned

Ai JW, et al

. Emer Micro Infec 2016



LTBI treatment in HIV cases
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Antiretroviral agent

Rifampin

Rifabutin

Rifapentine
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One Month of Rifapentine plus Isoniazid (1HP) to Prevent
HIV-Related Tuberculosis

3000 HIV(+) patients 1M Daily rifapentine/INH (1HP) vs. Isoniazid (9M)

Daily max. dose: Rifapentine 600mg; INH 300mg

1%t endpoint: diagnosis of ATB or death
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Completion rate: 1HP: 97%, 9H:

90%
2 Gr 3ADR: 1HP 17% vs. 9H: 18%

No difference in ATB prevention

Seindells S, et al. NEJM-2019



How does CKD and the diagnosis of tuberculosis (TB) '
interact? QJASN

Methods and Cohort No CKD: 408,873 1 2 2 per 100,000
patient years
1 Hazard ratio
. reference

3 years

matched for age, sex, low-income | - - -
17,000,000 Koreans with status, smoking history New d 1IagNOsSIS of active TB
two health screens between
2012 and 2016

. per 100,000
CKD: 408’373. . patient years
eGFR<60, predialysis
A
2

adjusted CKD 1 CKD 2 CKD 3 CKD 4,5

G
Sl HR 1.8 1.2 NS 1.9

cOnclusinns PIE-ﬂIEWSiS CKD Dﬂﬁ&ﬁts had an elevated risk of active-TB. Sehoon Park, Soojin Lee, Yaerim Kim, Yeonhee Lee, et al. Association of CKD with
Incident Tuberculosis. CJASN doi: 10.2215/14471218. Visual Abstract by Joel

Topf, MD, FACP

Profoundly reduced eGFR or, conversely, stage 1 CKD with high eGFR were associated with
higher risk of incident TB.

Park S, et al. CJASN 2019 38



The Risk of Tuberculosis Infection in Non-dialysis Chronic
Kidney Disease Patients

7221 Non-HD CKD cases from single center, 2003 to 2014 Median follow up 1.4 years
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LTBI screening in CKD with HD

Society Year CKD Dialysis
American_Thoracic 2000 — TST for immune compromised. No specific
Society”’ recommendations for dialysis

American Transplant 2012 — —
Society (donor)™”

American Transplant 2011 - -
Society (recipient)””

British Thoracic 2010 CKD patients should All dialysis patients should receive a TB risk
Society”” receive a TB risk assessment and, if appropriate, an IGRA

assessment and if
appropriate an IGRA

Canadian Thoracic 2014 — TST or IGRA recommended for immune

Society™” compromised. No specific

recommendations for dialysis
Canadian Transplant 2005 - —

Society”’

European Centre for 2011 - IGRA with concurrent TST for immune
Disease Prevention compromised. No specific recommendations
and Control®’ for dialysis patients

National Institute for 2011 — IGRA or IGRA and concurrent TST for
Health and Clinical immune compromised. No specific
Excellence™’ recommendations for dialysis

World Health 2015 — Screen all dialysis patients with TST or IGRA
Organization°

Taiwan CDC 2022 -- Candidate of LTBI treatment

L v m A e B e s AL s - R ki K, et al. Kid Inter. 2016
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Safety and treatment completion of latent tuberculosis

infection treatment in the elderly population

Table 4

Multivariate analysis of clinical factors associated with SARs in older and younger LTBI patients.’

Feng JY, IJID 2020

Overall patients, N = 406

>60 years old, n = 167

<60 years old, n = 239

a0R (95% CI) p-Value aOR (95% () p-Value aOR (95% (1) p-Value

LTBI regimens

9H 1.00 - 1.00 - 1.00 -

3HP 2.90 (1.14-740) 0.026 400 (0.73-22.04) 0.111 263 (0.79-8.80) 0.116

4R 0.94 (0.10-9.15) 0.957 - - 135 (0.11-16.69) 0.818
Age (years)

<35 1.00 - - - 1.00 3

35-59 346 (1.13-10.55) 0.029 - - 3.58 (1.16-11.08) 0.027

60-79 3.05(0.95-9.74) 0.060 1.00 - - 3

>80 3.75 (0.98-14.40) 0.054 1.18 (0.44-3.12) 0.747 - 3
Female 1.64 (0.92-2.93) 0.095 1.61 (0.68-3.79) 0.281 1.69 (0.74-3.87) 0.217
BMI < 23 kg/m’ 2.23 (1.26-3.96) 0.006 1.83 (0.77-4.32) 0.169 2.52 (113-5.62) 0.024
ESRD 3.96 (1.83-8.53) <0.001 2.94 (1.06-8.16) 0.038 5.09 (1.54-16.90) 0.008
Immunosuppressant 0.76 (0.27-2.15) 0.603 0.74 (0.13-4.16) 0.729 0.72 (0.19-2.73) 0.626

11



Completion and Adverse Drug Events of Latent Tuberculosis
Infection Treatment in Patients Receiving Dialysis

91 LTBI cases with HD from 4 centers in Taiwan 41 with 9H and 50 with 3HP

Value for group* Outcome and variable Adjusted OR 95% CI P value
Variable 9H (n=41) 3HP (n=50) Pvalue® =Grade 2 ADE
ADE, no. (%)¢ OH (n=37) 3HP (n=48) 3HP (vs 9H) 9.77 2.55-37.49 0.001
Hypersensitivity 4(10.8) 14(29.) 0.040 Age over 60
Flu-like syndrome 3(8.1) 7 (14.6) 0.502 Male
Gastrointestinal symptoms 6(16.2) 14(29.2) 0.163 Active smoking
Reported maximal grade of ADE?  9H (n=37) 3HP (n=48)  0.001 Diabetes mellitus 7.73 2.06-29.06  0.002
Grade 1 12 (324) 17 (35.4) Peritoneal dialysis 7.21 1.45-3598 0.016
Grade 2 2 (5.4) 16 (33.3) Eosinophil count®
Grade 3 3(8.1) 5(10.4) <349/ul Reference
Grade 4 0 1(2.1) 350-699/ul 1.54 0.20-11.69 0.675
Grade 2 or more 5(13.5) 22 (45.8) 0.002 =700/l 11.00 1.48-83.53 0.019

Completion rate: 9H 61%, 3HP 82% Lin SY, Feng JY, et al. AAC 2021 1



Biological Agents and Tuberculosis

Biologic

FDA-approved indications
(as of 1 November 2016)?

RR of TB compared to that in the general population

Adalimumab

Humira

Remicade Infliximab

Enbrel Etanercept
Cimzia Certolizumab pegol
Simponi  Golimumab
Anti-CD20 Rituximab
Anti-IL6 Tocilizumab
Vedolizumab
Anti-IL12/23 Ustekinumab
Abatacept

AS, JIA, RA, Ps, PsA, Crohn's, UC
AS, RA, Ps, PsA, Crohn's, UC
AS, JIA, RA, Ps, PsA

AL RAEA Z10s
AS, RA, PsA, UC
Chronic lymphocytic leukemia, non-Hodgkin

lymphomas, granulomatosis with polyangiitis,

microscopic polyangiitis, RA
JIA, RA

UC, Crohn’s

Ps, PsA, Crohn's

JIA, RA

29.3 (95% Cl, 20.3-42.4) (3)
based on SIR (standardized for age and sex)

18.6 (95% Cl, 13.4-25.8) (3)
based on SIR (standardized for age and sex)

1.8 (95% Cl, 0.7-4.3) (3)
based on SIR (standardized for age and sex) 3.5

No definite increase in RR in pooled data from RCTs (4)
No definite increase in RR in pooled data from RCTs (5)
No definite increase in RR in pooled data from RCTs (6)

No definite increase in RR in pooled data from RCTs (7)
No definite increase in RR from drug safety data (8)

No definite increase in RR from drug safety data (9)
First choice in patients with PsA at high infection and TB risk (10)

No definite increase in RR in pooled data from RCTs (6)

anti-JAKs, anti-IL17: no documented risk for TB

Dobler C, et al. Micro Spec 2016



When to Start Biologic Agents

LTBI treatment

Agency and/or country regimen (duration in
or region, year months, medication) Anti-TNF-a starting delay Repeat testing
Centers for Disease Control and OH No definite recommendation, Only in individuals at increased
Prevention, United States, completion of LTBI treatment risk for TB infection
2004 and 2010 (update) (54, 55) before anti-TNF-a therapy,
if possible
American College of Rheumatology, Not specified 1 mo Annually in individuals with
United States (56) risk factor for future or
ongoing TB exposure
Canada, 2013 (57) 9H No recommendation Only in individuals at increased
risk for TB infection
British Thoracic Society, 6H >2 Mo Not specified
United Kingdom, 2005 (58) 3RH Delay until completed LTBI

treatment if abnormal chest
X ray, history of TB

France, 2003 (59, 60) 2RZ >3 wks Not specified
3RH
oH

Switzerland, 2007 (61) OH 1 mo Not specified
4R

TBNET International consensus, 9-12H 4 wks Not specified

Europe (23) 3RH
Taiwan CDC, 2022 3HP*/3HR */9H/4R * 4 wks

 RETELBAFERA BN SENMAGESERABURAMAEEEEES Dobler C, et al. Micro Spec 2016



TB Infection/Reactivation in Transplant Settings

Pre-transplantation Post-transplantation

-gmmm Window for screening »
UI% """"" Endogenous
- reactivation

@ ---------- Donor-derived
o reactivation

Both donor and recipient should be

Bumbacea D et al. Eur Respir J 2012; 40: 990-1013
15

screened and treated



Incidence and Risk Factors for Tuberculosis
After Liver Transplantation in an Endemic Area:
A Nationwide Population-Based Matched Cohort Study

3202 liver transplant cases in NHIRD, 2001~2011 Table 2: Incidence of tuberculosis (TB) in patients with liver transplantation

Patients with liver  patched cohort
transplantation

g 7
g | Logrankp<0.001 - Per 10000 Per 10000  Adjusted’
@]
E ) Patients with liver transplantation personyears persoryears HAR (95% €I prvalue
8 Total 50.0 210  2.25(1.65-3.05)  <0.001
5 Age
8 >50 69.9 25.2 2.64 (1.87-3.72)  <0.001
3 <50 22.1 15.0 1.34 (0.67-2.68) 0.412
g Sex
2 Male 53.3 25.4 1.97 (1.40-2.77)  <0.001
= Female 40.5 8.1 4.83 (2.31-10.10) <0.001
S
(@]
| et (o) aHR for ATB: 2.25X

Number at risk

Patients with LT 3,200 1,672 986 555 266 083

Matched cohort 32,020 20,610 12,912 7,307 3,327 1,081 aOR for morta I Ity: 2 . 27X

Chen CY, et al. American Journal of Transplantation 2015



Tuberculosis after Solid-Organ Transplant: Incidence, Risk Factors,
and Clinical Characteristics in the RESITRA (Spanish Network of
Infection in Transplantation) Cohort

Table 3. Frequency and incidence of tuberculosis (TB) in the RESITRA (Spanish
Network of Infection in Transplantation) cohort.

Recipients with TB,

Transplant type proportion (%) Incidence® (95% ClI) RR (95% Cl)
Heart 1/404 (0.25) 255 (6.5-1421) 13.7 (1.9-97.3)
Kidne : 19.0 (9.0-39.7
Liver 8/1507 (0.53) 541 (269-1065) 29.5 (14.8-58.9)
Kidney-pancreas 1/122 (0.82) 1204 (30.5-6710) 45.5 (6.5-320.4)
Lung 4/303 (1.32) 2072 (5665-53006) 73.3(27.7-194.1)
All 21/4388 (0.48) 512 (317-783) 26.6 (17.4-40.8)

Torre-Cisneros, et al. CID 2009:48



Prevention of donor-derived tuberculosis

Donors should be evaluated for active TB disease
and LTBI.

Organs from living or deceased donors with active
TB disease should not be used due to a high risk of
disseminated disease in the recipients.

Treatment for LTBI prior to organ donation may be
considered in living donors with LTBI, especially in
recent IGRA converters or donors of the lung.

A donor with untreated LTBI is not a
contraindication for organ donation. Recipients
who received organs from donors with untreated
LTBI may benefit from treatment for LTBI post
transplantation.

aE2EZEME ERES

Prevention and management of tuberculosis in solid organ
transplantation: a consensus statement of the Transplantation
Society of Taiwan

Diagnosis of LTBI in candidates and recipients

Screening for LTBI is suggested when the transplant
candidate is under preparation for solid organ
transplantation.

For a candidate with a negative IGRA result who
has been waiting for transplant for a prolonged
period of time, repeat screening for LTBI is
recommended if the candidate has close contact
with individuals with active TB.

If testing for LTBI is not done at transplantation,
testing for LTBI at 12 months after transplantation
is suggested.

If recipients had negative results of IGRA before
transplantation, repeat testing for LTBI at 12
months after transplantation may be considered.

Chiang CY, et al. Unpublished 18



Prevention and management of tuberculosis in solid organ
transplantation: a consensus statement of the Transplantation
Society of Taiwan

LTBI treatment in solid organ transplant candidates and recipients

* Transplant candidates with documented LTBI should be treated for LTBI before organ
transplant if clinically feasible.

* |f candidates cannot tolerate treatment for LTBI prior to transplantation, treatment
should be initiated as soon as possible following transplantation.

* |f treatment of LTBI cannot be completed before transplantation, it should be
reinitiated as soon as the patient is clinically stable after transplantation.
Reassessment of active TB is required before LTBI treatment is re-initiated after
interruption.

e Recommended regimens for LTBI for candidates before transplant include 3HP, 3HR,
4R, and 9H. Due to drug-drug interaction, rifampin/rifapentine need to be used with
caution in recipients under immunosuppressive therapy.
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The Take Away...

Population with high risk for TB reactivation
— HIV/AIDS, organ transplant, ESRD with dialysis, TNF-a blocker user

Despite possibilities of DDI, 3HP is still recommended in HIV/AIDS with LTBI

Dialysis patients are candidate for LTBI screen and treatment
— High risk of adverse reaction: hypersensitivity and Gl upset

TNF-a blocker is the only biologic agent with documented risk of TB reactivation
— In cases with LTBI, TNF-a blocker should be started after at least 1M of LTBI treatment

Both donor and recipient of organ transplant should be screened and treated for LTBI
— Treatment before transplantation if feasible

UIHEE - IVBER -~ RIFENE - SThAEE






LTBI screen in organ transplants- AST 2019

Summary Recommendations

¢ All transplant candidates should undergo screening for TB with e Those who have received an organ from a donor who is TST-pos-

careful epidemiologic history, exam, TST or IGRA testing, and
CXR or Chest CT (strong, moderate).

Transplant candidates with positive TST or IGRA should be con-
sidered for latent TB therapy once active TB is ruled out (strong,
moderate).

IGRA may have advantages over TST in transplant, especially in
those who received prior BCG vaccine, or have end-stage renal
disease or advanced liver disease (strong, low).

Those with high epidemiologic risk (including close or prolonged
contact with a case of active TB) and/or chest radiographic evi-
dence of prior TB without adequate treatment should be consid-
ered for latent TB therapy even with an indeterminate or negative
TST or IGRA test (strong, low).

itive, had recent exposure to active TB, or had radiographic evi-
dence of untreated TB should be considered for latent TB therapy
(strong, low)

¢ All living donors should undergo screening for TB and should be

evaluated for a need for therapy (strong, low).

e Active TB in the donor is a contraindication to organ donation,

and active TB in a transplant candidate needs to be treated prior
to transplant (strong, moderate).

Subramanan AK, et al. Clinical Transplantation 2019
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