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Tuberculosis (TB) Is transmitted
person-to-person through the air

» Bacteria released
Into air when TB
patient coughs,
speaks, or sings

« Bacteria often
contained in “latent
state”, but can
become active and
cause disease

 TB causes disease In
United States

1. Cambier CJ. Cell, 2014. 2. https:// .cdc.gov/th/statistics/tb ht :
ambier e ps://www.cdc.gov/tb/statistics/tbcases.htm (>7000 cases in 2021)



TB: a respiratory disease that Is

preve

ntable and you don’t want to miss

“Delayed or missed tuberculosis disease diagnoses are
threatening the health of people with TB disease and the
communities where they live. A delayed or missed TB
diagnosis leads to TB disease progression and can result

INn hos
TB to

nitalization or death — and the risk of transmitting
others. The nation must ensure that healthcare

Provic

ers understand how to diagnose and distinguish TB

disease from potential cases of COVID-19.”

-Philip LoBue, MD, FACP, FCCP, Director of CDC’s
Division of Tuberculosis Elimination



Objectives

1. Understand the relevance of TB 1n California
(treating latent TB can prevent TB!)

1. Understand who to test for TB infection, how
to test, and work up of TB disease

2. Understand how to treat latent TB (LTBI )



PART 1: WHY TEST?
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TB free

CALIFORMI A

California continues to have a high rate of TB disease

Reported TB Cases: California, 1990-2021
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Tuberculosis Control Branch. California Department of Public Health , 2021
https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/TBCB-TB-Snapshot-2021.pdf



Why are we unsatisfied? @%@

CALIFORMIA

* TB is diagnosed every 4 hours
* Every other day a Californian dies with TB

« Each week at least one child found to have TB
disease

TB Is
preventable!




Relevance of LTBI in California

5%0 10%
Importation Recent
Transmission

>1700
B
Cases
Per
85% Year
LTBI progressing
to active disease —
often years after

coming to US

Tuberculosis Control Branch. California Department of Public Health, Feb 2021.
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>2 Million with Latent TB Infectionm: e
Most Unaware and Untreated

U.S. Born Non-U.S. Born

0% 20% 40% 60% 80% 100%
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TB Is a health disparity in California

Proportion of TB Cases by National Origin, California, 2020

16%
U.S.-born Born Outside the U.S.

: N . Certral
Mexico Philippines India srercs  Other Countries

In 2020 in California:

« More than half (52%) of all TB cases occurred in Asians

» The rates of TB in Asians born outside the U.S. were 50x higher
than those of U.S.-born whites

» For TB cases in persons born outside the U.S., half of TB
cases occurred > 20 years after arrival to the U.S.

Tuberculosis Control Branch. California Department of Public Health, Feb 2021.
https://cchealth.org/tb/pdf/TB-In-California.pdf



PART 2: WHO TO TEST?
WHAT TEST TO USE?



What is targeted testing? i

Only test patients who have “TB risk factors”

Most persons with a positive test for LTBI
should be treated

CDC, MMWR, 2000 13



TB Risk Factors @f@

Exposure/Infection

CALIFORMIA

Progression

* Homeless

* Corrections

* |V drug abuse

» Long term care facilities
» Healthcare workers

*From a country with elevated TB rate
CDC, MMWR, 2000

e (Cancer (head/neck,
leukemia/lymphoma)

« ESRD on dialysis

* Silicosis
* Diabetes mellitus

« Underweight, malabsorption
« Smoking

14



“:)'%;“ California Tuberculosis Risk Assessment

Pu II|.I io H;:‘lih

LTBI testing is recommended if any of the boxes below are checked.

L1 Birth, travel, or residence in a country with an elevated TB rate for at least 1 month
¢ Includes any country other than the United States, Canada, Australia, New Zealand, or a country in
western or northern Europe
o If resources require prioritization within this group, prioritize patients with at least one medical risk for
progression (see the California Adult Tuberculosis Risk Assessment User Guide for this list).

o |[nterferon Gamma Release Assay is preferred over Tuberculin Skin Test for non-U.S.-born persons 22
years old

(1 Immunosuppression, current or planned
HIV infection, organ transplant recipient, treated with TNF-alpha antagonist (e.g., infliximab, etanercept,
others), steroids (equivalent of prednisone 215 mg/day for 21 month) or other immunosuppressive
medication

[1 Close contact to someone with infectious TB disease during lifetime

Treat for LTBI if LTBI test result is positive and active TB disease is ruled out.

https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/TBCB-CA-TB-Risk-Assessment-and-Fact-Sheet.pdf 15



What about age?

* No upper limit of age has been set for TB screening

— Consider individual TB risks, comorbidities, and life
expectancy

— Older age is a risk factor for death if active TB develops

« Screen and treat for LTBI as with any other USPSTF
recommended screening

 Younger persons have longer expected life during
which TB progression from LTBI to active TB could

OCCur

CDC Annual Report, 2015 | Miramontes, PLOS One, 2015 | Pascopella OFID 2015



How do you test for TB infection? @

1. TB skin test . Interferon-gamma

(TST) release assay (IGRA)
1. Intradermal 1. Blood test
2. Cheap a. Quantiferon (QFT) or T-SPOT

3. TB vaccine (BCG) 2. No return visit neede

can cause false




Part 2. Key Points T8 free

Use a risk-based approach to testing

Patients should be evaluated for TB risk factors
regardless of age or time since entry into the U.S.

IGRAS preferred over TST for most persons
(especially If born outside the U.S.)

Most persons with risk factors and a positive test
(IGRA or TST) should be treated

Medi-Cal Plans cover TST; majority also cover
IGRA testing but may require prior authorization

18



Rule Out Active Disease Before ()

L e

TB free
LTBI Treatment
« Cough
1. Symptom screen + Hemoptysis
« Weight loss
» Fevers/sweats

Extreme fatigue

Infiltrate
Cavitary lesion
Nodule
Effusion

Hilar LAD

2. Chest x-ray

3. Sputum collection if ° AF"B smear &
culture
chest x-ray and/or S R PER

symptoms screen




Proportion with latent tuberculosis intended for screening (%)
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Less than 25% of patients with
LTBI complete treatment

Intended fo
¥

»

Received a test
result

66.7% (65-6-66-9)

Com

evaluation 4

rscreening 1004

Initially tested
71-9% (71-8-72.0)

-

pleted medical

43:7% (42-5-44-9)

Recommended for
treatment

35-0% (33-8-36-4)

Referred if test positive
56-0% (55-2-56-8)

Accepted and started
treatment

‘ 30:-7% (26-8-32-1)
*

b
Completed treatment

18-8% (16-3-19.7)

Alsdurf H et al. Lancet ID, 2016

* Systematic review & meta-analysis
of 58 studies
« >740,000 people
« >80% from high income
countries

* ldentified % completing each
cascade step

* Less than one-quarter of at-risk
people with LTBI complete
treatment



PART 3: WHAT TO USE FOR
LTBlI TREATMENT



Treatment Regimens for @@
Latent TB Infection

CALIFORMIA

{; c Centers for Disease Control and Prevention _
el <O 24/7. Saving Lives, Protecting People™ Search Q,

Advanced Search {53

Morbidity and Mortality Weekly Report (MMWR)

© 00O o

Guidelines for the Treatment of Latent Tuberculosis
Infection: Recommendations from the National Tuberculosis
Controllers Association and CDC, 2020

Recommendations and Reparts / February 14, 2020/ &9(1):1-11

Timothy R. Sterling, MD'; Gibril Njie, MPH?%, Dominik Zenner, MD? David L. Cohn, MD*; Randall Reves, MDY, Amina Ahmed, MD?; Dick
Menzies, MD® C. Robert Horsburgh Jr., MD?; Charles M. Crane, MD?, Marcos Burgos, MD®%; Philip LoBue, MD?; Carla A, Winston, PhD?; Robert
Belknap, MD*# (View author affiliations)




Isoniazid (INH)
& Rifapentine
(RPT)

Treatment taken
once a week for
3 months.

Recommended for
adults and children
>2 years old, and
can be used
by people living
with HIV.

LTBI Treatment Options

Rifampin
(RIF)

Treatment taken
every day for
4 months.

Recommended for
adults and children
of all ages.
Not recommended
for people living
with HIV.

Isoniazid (INH)
& Rifampin
(RIF)

Treatment is taken
every day for 3 months.

This is recommended for
adults, children of all
ages, and can be used by
people living with HIV.

Isoniazid
(INH)

Treatment is taken
every day
for 6 or 9 months.

Recommended for adults
and children of all ages.
Sometimes recommended
for people living with HIV.



4R = Rifampin 600 mg daily x 4 months

Strongly preferred regimen

 Suitable for most patients
— Adults and kids (all ages)
— Avoid in most PLHIV

e Clinical considerations include:

— Drug interactions (rifampin lowers plasma levels of
drugs including dabigatran, oral contraceptives,
methadone, most HIV medications and cancer
chemotherapy)

— Adverse drug reactions
* Pruritis, rash, hepatotoxicity (<INH), orange body fluids .



Rifampin Drug Interactions

Drug Interaction Monitoring and dosage considerations

Angiotensin Il receptor Various - Monitor blood pressure carefully
blockers (losartan, - Dose adjustment may be necessar

valsartan

Anti-depressants Decreased levels and effects of many | - Dose adjustment may be necessary

(citalopram, escitalopram, | SSRIs and SNRIs - Escitalopram may be less affected than other SSRIs

sertraline, venlafaxine)

Beta-blockers (NOT Decrease levels of beta-blockers - Monitor blood pressure and heart rate

atenolol) - Dose increase may be required

Levothyroxine Decrease levothyroxine efficacy - Monitor patients for reduced levothyroxine efficacy
- Dose increase may be necessary

Methadone Decrease the level or effect of - May need to adjust dose until steady state

methadone (approximately within 2 weeks)
Oral hypoglycemics Various - Monitor glucose closely during the first 2 weeks
(glitazones, metformin) - Dose increase may be necessary

Warfarin Decrease levels of warfarin - Dose increase needed to maintain anticoagulation




3HP = Rifapentine 900 mg po + Isoniazid [/

TB fr
900 mg once weekly x 12 weeks o
Strongly preferred regimen

 Suitable for many patients:
— Motivated to finish treatment in the shortest time possible
— Can use 1n adults, kids > 2, HIV-infected*

 Clinical considerations include:
— Ability to remember weekly (rather than daily) dose
— High pill burden and higher dose of drugs

— Drug interactions (rifapentine interactions generally
| than rifampin)

— Hypersensitivity or flu-like reaction, rash, hepatotoxicity
(| risk than 9 month INH)

*if no significant drug interactions or not on ART



3HR = Rifampin 600 mg + Isoniazid 300 mg Daily
X 3 months

Conditionally preferred regimen
 Suitable for some patients:
— Adults, kids of all ages, HIV-infected™

 Considerations include:
— Rifampin drug interactions
— Lower quality evidence than 4R or 3HP regimens

— Hepatotoxicity risk might be greater with
INH+RIF than with either drug given alone

*if no significant drug interactions or not on ART

1.Hong Kong Chest Service Am Rev Respir Dis 1992  2.. Spyridis CID 2007 3. Ena J. CID 2005 4. Geijo MP
Enferm Infec Microbio Clin 2007



Image: The Guardian, 2017. Accessed at:
https://www.theguardian.com/lifeandstyle/2
017/may/22/knew-they-were-sugar-pills-
felt-fantastic-rise-open-label-placebos



Rifampin/Rifapentine drug
Interactions

Many rifampin and rifapentine (both
In rifamycin class) drug interactions
can be managed with clinical
monitoring and/or dose
adjustment!

Find your favorite resource:
— Lexicomp
— Micromedex

— Heartland: Tuberculosis
Medication Drug and Food
Interactions

— TB Free CA: Common Drug
Interactions Related to 12-Dose
(3HP) Regimen

— DHHS AIDS-info (HIV specific)

Table 2: Rifapentine drug interactions

Class of Drug Interaction Monitoring and dosage considerations
interaction
Major Antiretroviral therapy | Various - Inpersons on ART, the majority of data and clinical
(ART) drugs, mechanisms experience for LTBI treatment is with use of INH x 9 months
including protease occurthatcan | - Current Department of Health and Human Services (DHHS)
inhibitors, darunavir, | "esultin guidelines suggest that efavirenz or raltegravir-based
el R ART regimens (in combination with either abacavirlamivudine or
¢ efficacy and ir disoproxil icitabine) can be used with
EHEETE (A7) virologic failure; 3HP. Consider use of these regimens and 3HP with close
review viral load monitoring
comprehensive | - Insufficient data ct izing i ion: other
list here: antiretrovirals and rifapentine
https//aidsinfo.
Major Cancer treatment Various - Consult oncologist and/or clinical pharmacist
drugs mechanisms - Co-administration with rifamycins generally
not ded
Major Hepatitis C virus Various; - Co-administration with rifamycins not recommended
drugs (HCV) decrease
Major Oral contraceptives Decrease - Ask patient to use a back-up non-hormonal form of
blood birth control while on rifamyci
Major Statins Increase blood |- C 1t use with rifamycins not ded
(EXCEPT levels of - Consider use of non-ir ing statin (ro: in),
rosuvastatin) statins or alternate anti-lipid agent
Moderate Anti-arrhythmic May decrease | -  Monitor serum digoxin concentrations during and
drugs including effectiveness after rifapentine therapy
amiodarone, and of anti- - May require increase in the anti-arrhythmic or digoxin dose
digoxin arrhythmic or - Consider possibility of antiarrhythmic toxicity
digoxin after withdrawing concomitant rifapentine
Moderate Beta-blockers May = Monitor blood pressure and heart rate carefully
(EXCEPT decrease - Beta-blocker dosage increase may be required
atenolol) cor i
Moderate Ciprofloxacin May result in - Doseincreases of ciprofloxacin may be required
decreased - Consider completing a course of therapy prior to
ciprofloxacin prescribing rifapentine, or using alternate
Moderate Clopidogrel May increase - Evidence on this interaction is limited
antiplatelet - Consider indication for clopidogrel
activity of - Consider involving cardiologist and/or clinical pharmacist
Moderate Levothyroxine May result in - Monitor patients for reduced levothyroxine efficacy
decreased - Levothyroxine doses may need to be increased
levothyroxine when rifapentine is given concomitantly




In many cases, rifamycin drug interactions can be managed by
dose adjustments, substitutions, or clinical monitoring
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DISCLAIMER: Readers are advised that decisions regarding drug therapy must
be based on the independent judgment of the clinician, changing information
about a drug (eg, as reflected in the literature and manufacturer's most current
product information), and changing medical practices.

NOTE: This tool does not address chemical compatibility related to |.V. drug
preparation or administration.

© 2022 UpToDate, Inc. and/or its affiliates. All Rights Reserved.

Alternate statin or statin
holiday? (choice 2)




4 :ilL'j::‘\-

9H (6H)= 9 (or 6) Months of Isoniazid 300 mg (W)
Daily
Alternative Regimens o

Second line regimen, suitable for some patients:

— People living with HIV on antiretroviral therapy, or patients
with major drug interactions limiting use of rifamycins

— Pregnant women
— Okay in kids/infants, although usually not 15t choice
Clinical considerations include:

— Lower completion rate than first line regimens

— Adverse drug events including hepatotoxicity
(incidence 1 with age), peripheral neuropathy

— Clinical f/u time for 6-9 months
— Fewer drug interactions

1. Nolan, JAMA, 1999, 2. Smieja, Cochrane Database Syst Rev, 2000, 3. Menzies, Ann Int Med, 2008



How do | counsel my patients? @@mﬁee

CALIFORNIA

* “Why should I take medication
1f I am not sick?”

* “Why do I have to take
medications for so long?”

e “] had the BCG vaccine when I
was a child, how can I get TB?”

32



(40

How do | counsel my patients? ...

Common concerns

“Why should I take
medication if I am not sick?”

“Why do I have to take
medications for so long?”

“I had the vaccine when I was
a child, how can I get TB?”

CALIFORNIA

S— |

You are infected with TB germs. TB
germs can hide in the body for years.
People with hidden ( “latent) TB do not
feel sick, however, TB germs can
eventually “wake up”, make you 1ll, and
spread to loved ones...

TB is a slow-growing germ, so treatment
of TB infection takes longer than
antibiotics you take for other infections...

The TB vaccine (called BCG) is not
completely effective, and it doesn’t
protect you for your whole life...

33



Monitoring for LTBI patients

Evaluate all patients monthly” for:
*Does not have to be in-person visit — can be done by nursing

* Adherence
« Symptoms of hepatitis or other side effects

— Anorexia, nausea, vomiting, or abdominal pain in right
upper quadrant

— Fatigue or weakness

— Dark urine

— Rash

— Persistent numbness in hands or feet



Who needs baseline labs?

Not everyone needs baseline labs
Check baseline LFTs for these patients:

People living with HIV
Pregnancy / Early postpartum (<3mo)

Liver disease (hepatitis B or C, alcoholic hepatitis or
cirrhosis)

Regular EtOH use
Consider for:

— Statin/other hepatotoxic meds
— Age >50



Treatment Switches

No guidelines or data
Approaches: start over vs partial credit
Okay to ask a “TB expert” for input

Partial credit example:

— Pt completes 3 doses of 3HP (25% of planned
regimen)

— Needs 75% of RIF regimen (i.e. 3 months if
using 4R regimen) to complete LTBI therapy



LTBI In Pregnant Women

* Make sure you exclude TB disease
— Symptom screen, CXR with abdominal shielding, +/- sputum

* Unless immune-compromised or a contact, can

defer treatment until 3 months postpartum
— <20% of women complete LTBI therapy after delivery

* Don’t suspend LTBI therapy 1f patient gets
pregnant

4R, 3HR, or 9H are acceptable treatments
— B6 supplementation recommended with INH
— Breastfeeding not contraindication

1. Cruz CA. Am J Obstet Gynecol, 2005 2. https://www.cdc.gov/tb/topic/treatment/pregnancy.htm 3. Am Academy Pediatrics &
Am College of Obstetricians and Gyn. Guidelines for Perinatal Care, 2017.



https://www.cdc.gov/tb/topic/treatment/pregnancy.htm

Medi-Cal LTBI Treatment Coverage

Medi-Cal Rx Contract Drugs List

SDHCS

Effective 04/01/2022

Strength/ Biling UM

Drug Name Package Size Unit  Type
Isoniazid Injection 100 mg/ml ml
50 mg ea
Tablets + 100 mg ea
300 mg ea
Liquid 50 mg/5 ml ml
Pyrazinamide Tablets or capsules | 500 mg ea
Rifabutin Capsules 150 mg ea
Rifampin Capsules 150 mg ea
300 mg ea
Vial 600 mg ea
Rifampin and Isoniazid | Capsules 300 mg/150 mg ea
Rifampin, Isoniazid and | Tablets 120 mg/50 mg/ ea

Pyrazinamide 300 mg

Rifapentine Tablets 150 mg ea

Source: https://medi-calrx.dhcs.ca.gov/home/cdl/



https://medi-calrx.dhcs.ca.gov/home/cdl/

Summary

. Treating patients for LTBI is an
opportunity to prevent TB disease

. Rule out TB disease before treating LTBI

. Shorter regimens such as 4R and 3HP
Improve LTBI completion rates
(preferred in adults AND children)



Prevent Tuberculosis (TB) in 4 Steps:
A Guide for Medical Providers

Identify patients at risk for TB Infection TB 101

= Use California TB Risk Assessment 1

TB disease: TB is transmitted through the air and infects
the lungs, but can spread to other organs. People with

1 l TB disease usually have symptoms such as cough, fever,
or weight loss, and are often highly infectious.
| Risk present | | Risk absent | One in ten people with TB disease will die.
l Latent TB infection [LTBI): asymptomatic infection with

N e e TB bacteria. Although persons with LTBI feel well and
Testing low risk individuals ) ; X
are not infectious, they can develop TB disease months
is not recommended or years after being infected.

80% of TB disease in California comes from progression
of untreated LTBI.

Test patients for TB Infection

. We can prevent TB cases by finding and treating
* Use interferon gamma release assay (IGRA) for people with LTBI.

patients age >2 years 23

Test positive

No further evaluation unless Repeat IGRA test. For
recent contact to TB case, or have persistent indeterminate,
symptoms of TB disease"; discuss these consult local/state TB
patients with local TB program 10 experts

Evaluate for TB disease
Use TB symptom screen‘*, physical exam, and

chest x-ray (CXR)®
Do not treat for latent TB infection (LTBI)
until TB disease is excluded

For patients with
highly suspected or

Consider sputum x3

Symptom screen Symptom for AFB confirmed TB, report
or smear, L toyourlocal TB
and CXR are screen or CXR culture, & nucleic acid p:’ﬂsmm 10
normal are abnormal amplification test consider treatment

for TB disease

Treat LTBI to prevent TB disease
Evaluate for pregnancy © and relevant medical
conditions 7

Check baseline liver function tests (LFT) for select
populations &

Use 3 or 4 month LTBI treatment regimens
whenever possible 2

Publichiesit, TB free
@) Fublichieaith |5 TrE€

January 2020

https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%?20L ibrary/PreventTBin4%20Steps_%20AGuideforMedicalProviders.pdf



Preventing Tuberculosis
in Your Clinical Setting:

®
O)(IDPH California Department of Public Health
“Health Tuberculosis Control Branch



$s @
9CorH TB and LTBI resources

TB free

CALIFORNIA
Local TB Program:
https://ctca.org/directory/

California Department of Public
Health, Tuberculosis Control Branch

tbcb@cdph.ca.gov Clinical support for LTBI,
Phone: (510) 620-3000 including:

* Provider education tools

Curry International Tuberculosis * Patient handouts
» Drug fact sheets

Center « Resources for

https://www.currytbcenter.ucsf.edu/ counseling patients
» Expert consultation on

CaSes




TB free
CALIFORMI A

Thank you!



67 M, with

Case 1

nositive QFT+. Born in China, in U.S. since

1980s. QFT sent by Derm during workup for Erythema

nodosum. F

e has CAD s/p stenting and DM2, but Is

otherwise healthy with no personal hx of TB or TB

contacts.

What do you do?
* Nothing —evaluation is complete

o Additional

o Offer treatment for LTBI

* Encourage
e Other

workup Is needed

treatment for LTBI

Photo: Uptodate, “Erythema nodosum”



Case 1 continued

67 M, born in China, with positive QFT+. Your evaluation for TB disease,

Including symptoms screen and CXR, is negative.

PMHx: CAD s/p stent in 2011, DM2

Meds: ASA, metoprolol, metformin
atorvastatin

What do you do?

* Encourage treatment with 9 mont
* Encourage treatment with 4 mont
* Encourage treatment with 3 mont
* Other

, lisinopril and

ns of INH
ns of Rifampin

ns of 3HP

Encourage treatment with 4R or 3HP
Consider obtaining baseline LFTs d/t age, statin use



