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 ldentify TB risk factors in
healthcare and other occupational

Learning settings.

Objectives « Summarize current TB prevention,
testing, and management
guidelines for workers.

 Recognize workplace TB
exposure protocols and
opportunities for cross-sector
collaboration.




Polling Question

In the United States, what is the rate of TB disease in healthcare
personnel (HCP), compared to the general population?

HCP have a lower rate of TB disease than the general population.

HCP have a higher rate of TB disease than the general population.

HCP have the same rate of TB disease as the general population.

o o W >»

Unknown due to the lack of occupational information in public health
records.



Trends in TB: 218t Century

Incidence of tuberculosis (per 100,000) Incidence of tuberculosis (per 100,000)
Worldwide, 2000 - 2024 United States, 2000 - 2024
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Incidence of tuberculosis (per 100,000)
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Comparing TB in HCP to US population

TABLE 1. Mean Annual Numbers and Rates of Active TB Cases among Health Care Personnel (HCP) by Country of Birth
during 2003-2007 and 2010-2016, Compared With the Total US Annual Numbers and Rates for 2005 and 2013

HCP* us'
Study Period US-born Non-US-born HCP Total US-born Non-US-born US Total
2003-2007 Rate 1.7 17.9 4.2 2.5 22.3 4.8
No. (%) 151 (35) 2781(65) 420.0100) 6,290 (45) 7.74555) 1406511 00)
2010-2016 Rate 0.8 10.3 2.5 1.2 15. 3.0
No. (%) 90 (28) 2621(72) 357TI00) 3.330 (34) 6,222 (68) 9.56T (T100)
S— S—

*The mean annual numbers and rates for the 5- or 7-year periods were obtained from Lambert et al,'' Mongkolrattanothai et al,'* and via Lauren Lambert, personal
communication.

"The comparison annual US numbers and rates for the two study periods are the data of 2005 and 2013, the mid-year of each study period when rates declined from 4.4 to 5.1 and
3.6 to 2.9, respectively.”




A-Z Index
| @ Centers for Disease Control and Prevention
B CDC 24/7: Saving Lives, Protecting People™ Search X Q

CDC WONDER FAQs Help ContactUs WONDER Search
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Online Tuberculosis Information System (OTIS) Data

Online Tuberculosis Information System

* 1993 - 2022: By age groups, race / ethnicity, sex, vital status, year reported, state, metropolitan area, several patient risk factors, directly observed therapy, disease verification
criteria and multi-drug resistant TB.

Data Request More information

= 1993 - 2021: By age groups, race / ethnicity, sex, vital status, year reported, state, metropolitan area, several patient risk factors, directly observed therapy, disease verification
criteria and multi-drug resistant TB.

Data Request More information

Revised Occupation

All Values US Workers with Active TB, 1993 -2021, by Occupation
Correctional Health Care: 7,118 (7.3%) Healthcare workers
Migratory Agricultural Migratory Agricultural: 2,998 (3.1%) account for 9.3% of total

Mot Employed Correctional: 343 (O 35%) US workforce.
Mot Seeking Empl t ) ’ isti
ot Seeking Employmen OTHER: 86,816 (89.2%) Bureau of Labor Statistics, 2022




OSHA Definition of Occupational TB:
From Presumption to Known Exposure

« Old: TB infection or disease is presumed to be work related if it
seems likely that an exposure in the work environment either
caused or contributed. Work-related exposure to TB is presumed
in the following industries: correctional facilities; health care
facilities; homeless shelters; long-term care facilities; and drug
treatment centers.

« Current: TB infection or disease is considered work related only
if the worker was occupationally exposed to someone with a
known case of active tuberculosis (TB).




Tuberculosis in US Healthcare Personnel

= Between 1993 and 2021, HCP accounted for less

than 2% of TB disease in the US.
»Among workers with TB, HCP comprised 7.3%

= |[ncidence rates are lower for HCP than non-HCP
= Compared to non-HCP, HCP with TB are

> More likely to have been born outside US
» Less likely to have recent infection

Sources: CDC OTIS data 1993-2021, Mongkolrattanothai, et al ICHE 2019, and Lambert, et al ICHE
2012.
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Nursing station
Kijabe Hospital

Photo courtesy William Buchta, MD, MS, MPH

Nursing station
Hospital of the University of Pennsylvania



Morbidity and Mortality Weekly Report

Tuberculosis Screening, Testing, and Treatment of U.S. Health Care
Personnel: Recommendations from the National Tuberculosis Controllers
Association and CDC, 2019

Lynn E. Sosa, MDb2; Gibril J. Nijie, MPH3; Mark N. Lobato, MD?; Sapna Bamrah Morris, MD?3; William Buchta, MD%5; Megan L. Casey, MPHE:; Neela D.
Goswami, MD3; MaryAnn Gruden, MSN7; Bobbi Jo Hurst’; Amera R. Khan, MPH3; David T. Kuhar, MD8; David M. Lewinsohn, MD, PhD?; Trini A. Mathew,
MD19; Gerald H. Mazurek, MD3: Randall Reves, MD?211: Lisa Paulos, MPH?212; Wendy Thanassi, MD?213; Lorna Will, MA2: Robert Belknap, MD?211

= Eliminate routine annual occupational TB testing

= Continue screening for TB at hire and post exposure

= Educate HCP on risk of non-occupational exposure

= Shift emphasis and resources to treatment of LTBI

= HCP with untreated LTBI should be screened annually for symptoms



Journal of Occupational and Environmental Medicine

Tuberculosis Screening, Testing, and Treatment of U.S. Health Care Personnel: ACOEM and
NTCA Joint Task Force on Implementation of the 2019 MMWR Recommendations

Wendy Thanassi MD, MA; Amy J. Behrman MD; Randall Reves MD; Mark Russi MD, MPH; Melanie Swift MD, MPH; Jon Warkentin MD, MPH,;
Donna Wegener MA; Lawrence Budnick MD, MPH; Ellen Murray RN, PhD; Ann Scarpita BSN, MPH; Bobbi Jo Hurst MBA; Sarah Foster-Chang
DNP, ANP-BC; Trini Mathew MD, MPH; MaryAnn Gruden MSN, COHN-S/CM; T. Warner Hudson Il MD

= Nuts and bolts guide to implementation

= Sections:
= Preplacement Screening
= Management of Occupational or Nonoccupational Exposures
= Serial Screening (don’t do unless required to), Education, and Testing
= Education and Treatment of HCP with Positive Tests




Changes in occupational TB programs in healthcare
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o lesaned by 123FreeVectors.com

Sun Mon Tue Wed Thu Fri Sat

1 2 3 4 5 6
7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30

Sun Mon Tue Wed Thu Fri Sat

1 2 3
4 5§ 6 7 8 9 10
1 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat

1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

Switched from TST to IGRA
Annual testing stopped

Post exposure testing
continues

LTBI detected at hire
Emphasis on LTBI treatment


https://www.deviantart.com/123freevectors/art/Colorful-2019-Calendar-Free-Vector-769098057
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
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 ldentify TB risk factors in

, healthcare and other occupational
Learning settings.

Objectives

 Summarize current TB prevention,
testing, and management
guidelines for workers.

 Recognize workplace TB
exposure protocols and
opportunities for cross-sector
collaboration.




3 Concepts
illustrated with

workplace
transmission
cases:

« PROXIMITY
SOURCE
EXPOSURE
iIn a Changed World

 Necessitates Increased
Workplace Testing



Proximity and another Airborne Infectious Disease:

COVID-19, Church, March 2020
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% Morbidity and Mortality Weekly Report
(MMWR) Sear

High SARS-CoV-2 Attack Rate Following
Exposure at ractice — Skagit County,

Washington, March 2020

Weekly / May 15, 2020/ 69(19);606-610

87% of 61 singers got Covid after 2-hour
practice

Prolonged exposure
Proximity
Loud vocalizations



TB DNA Typing
1 2 3 4 5

11 111 3}

Study Mo, 6523: Church Chokr

Lanes 1-3: Matching 11-14 DNA fingerprints
Lane4:  Nonmatching 0101 fingerprint
LancS:  DNA fragment size standards

| couldn’t resist

Of 306 of the traced choir members tested, 121 belonged to the 11-am choir; 11 of the 34
(32.35%) tenors were reactors, while 11 of 23 (47.83%) total reactors were tenors.

Tenors were compared with all other groups combined with the use of Fisher's exact test;
32.35% of tenors had a positive tuberculin test reaction compared with 13.79% of all other
choir members (p=0.037). Furthermore, tenors were more than twice as likely to be reactors
than the other members of the choir (RR, 2.04; 95% CI, 1.17 to 3.56).

The proportion of cases by vocal range (and therefore seating proximity in the church or
rehearsal room) was determined with the use of Fisher's exact test: 10.53% of tenors had
TB compared with 1.14% of all other choir members (p=0.029). Tenors were twice as
likely to have TB than other members of the choir (RR, 2.85; 95% CI, 1.69 to 4.80).

In the gospel choir outbreak reported here, there were more tenor cases and more
reactors among the contacts found after TST testing (p=0.037). Tenors reacted to
tuberculin at a rate of 33% whereas all the other ranges combined occurred at a rate of 14%
(12 of 87).

https://journal.chestnet.org/article/S0012-
3692(16)395770/fulltext#:~:text=Tuberculin%20Testing%200utcome,prescription%200f%20isoniazid%20preventive%20therapy.&text=1.,-
American%20Thoracic%20Society



Proximity and another Airborne Infectious Disease:
COVID-19, Factories, May 2020

- Morbldlty and Mortality Weekly Report
MMWR Search

Update: COVID-19 Among Workers in Meat and

PoultryProcessing Facilitie United States,
April-May 2020

Weekly / July 10, 2020 / 69(27):887-892

14 states, 9.1% infected
Prolonged exposure

Proximity (at work and in transit)
Loud vocalizations

Conveyor belts




The OG Airborne Infectious Disease - Tuberculosis
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KANSAS MDR TB

Outbreak 1

CDC/ Q

Morbidity and Mortality Weekly Report (MMWR)

Outbreak of Multidrug-Resistant Tuberculosis —
Kansas, 2021-2022

Weekly | September 1, 2023/ 72(35);957-960

Infant with pulmonary and meningeal TB hospitalized

- resistant to ALL 4 RIPE antibiotics (rifampin, isoniazid,
pyrazinamide, ethambutol)

then 4 household adults had active disease;

then 6 more in another house had active disease, including an infant
and the pregnant mother.

Parents in these 2 homes had SAME WORKPLACE (meat
processing)

Ultimately: 5 households, 2 states, 14 with MDR TB, and 9 with TB
infection

Genomic origin (G43881) : Micronesia and Guam



TB in Kansas vs.
Guam and Federated States of Micronesia

Figure 2. Overall TB Incidence', United States, 2021

States/Cities with Idaho, 0.3
1-52 TB Cases Montana, 0.3 00
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Micronesians can live and work in the US as
“nonimmigrants” under the terms of a

Compact of Free Association.

- makes it easier to come here,

- do not get TB tests like refugees or immigrants.

2\ American Samoa [
112




KANSAS
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Tulsa = NATION

OKLAHOMA

Dodge & Liberal cities

Kansas Outbreak 2
(also 2022-23)

Columbia
[}

MISSOURI

Origin: Somalia

SOURCE: 2007 refugee resettlement

+ ~1,000 new arrivers, mostly young men
» > 400 in meatpacking right away

- Movement between plants*

PROXIMITY:

* Exertional work

+ Conveyor belt moving air
- Elevated voices

* Hot or cold



KaﬂSﬂS Tuberculosis Screening and Testing of Large, Multicultural Beef Processing Workforces in Southwestern Kansas, 2022-24

Kansas Department of Health and Environment, Topeka, KS*; Neuvivo, Palo Alto, CAZ; National TB Coalition of America, Atlanta, GA*; QJAGEN LLC, Germantown, MD and Department of Veterans Affairs, Palo Alto, USA®,
National Tuberculosis Coalition of America and N. American Region of the International Union Against TB and Lung Diseases 2024

% of % LTBI
Employee Who are Non-complian
Testing Pop. Tested |# Latent % Tested % Tx ce/incomplete

Location Method |# Tested |(approx.) [Confirmed |with LTBI
December '22 |QFT Plus | 373 11.5% 33 8.8% 72.7% 0 1 24 88,90% |0 |
Feb '23 QFT Plus | 137 5% 21 15.3% 85.7% 0 1 18 85,70% |0 |
May '23 QFT Plus | 346 10.6% 36 10.4% 88.9% 0 0 22 71,00% |O |
March '24 TST* 406 11.6% 122 30,0 % 2 < 25% ) |
Total 1,262 212 2 2 64 30% I

*542 TST placed, 406 completed testing
tx = treatment with 3HP or 4Rif

>500,000 employed in meat processing (beef, pork, chicken, fish)

1 M factory-based auto workers



Tuberculosis is Airborne Infection on a Spectrum

Detecting mdphnt'l'B{
(prognostic tests as evaluation of RNA trar

[ Detecting Mtb infecti
: (persistent infection tests as IGRA, TST, ne
@ @ [ 3 A5 ® = . 1
Uninfected TB infection Sub clinical TB TB disease
“Subclinical 18 disease™ is “T8 discase™ os
adivease that does not cause symptomatic discase

Inic IYB l ted s wno oms with radiological or

LANGUAGE:
Not Latent TB -> TB INFECTION
Not Active TB -> TB DISEASE

30



Tuberculosis is Airborne Infection on a Spectrum

v 4

LANGUAGE:

[ (persistent i nfectnontestsulGRA.T;T)' ‘E“ NOt Latent TB -> TB INFECTION
,i ,ﬁ i ﬁ ' ﬁ Not Active TB -> TB DISEASE

- The TB infection spectrum is dynamic’

Not 2 states of infection ->
CONSTANT MOVEMENT




Latent Tuberculosis Treatment Regimens

Shorter treatment 3-4 months rifamycin based regimens are preferred and more likely to be completed than the isoniazid
regimens. The limitations of the shorter regimens are potential drug-drug interactions with multiple classes of drugs such as
oral contraceptives (OCPs) and direct oral anticoagulants (DOACs)'. CTCA recommends the use of drug interactions guide such
as Epocrates or Lexicomp prior to the initiation of rifamycin-based regimens.

Regimen Adult Dosing Duration Treatment Considerations

Rifam 10 mg/kg/day (max 600mg daily) 4 months

Isoniazid ane INH - 900mg weekly 12 weeks Monitor for hypersensitivity
Rifapentin @ Rifapentine - 900mg weekly reaction”

Pyridoxine - 50mg weekly

Isoniazid/ Rifampin — 10 mg/kg/day (max 600 mg daily) 3 months Hepatotoxicity risk -
Rifampin

Isoniazid - 5 mg/kg/day (max 300 mg daily) requires closer monitoring

Pyridoxine - 25 mg daily; if patient has
neuropathy comorbidities — 50mg daily

Isoniazid [daily 300mg daily (max) 6-9 months  Hepatoxicity risk -

requires closer monitoring

Pyridoxine — 25mg daily; if patient has

neuropathy comorbidities - 50mg daily interactions

Treatment is the next Most Important Step

Sun, Mar 16 at 9:41AM

Congratulations are in
order!

You treated another
patient for tuberculosis




HTCA PROVIDER GUIDAMNCE:
Using the Isoniazid/Rifapentine Regimen to

Treat Latent Tuberculosis Infection (LTBI)

HPORTANT HOTE: Rule ot sctive TE diseass in all persons prior fo tnitioting treatment for LTHE
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‘What can an adverse event include and how should | respond?
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Kansas City tuberculosis outbreak is
largest in US history
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Experts call for more ‘organized testing' to stop the spread
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Kansas Outbreak 3 ~10 TB disease cases usually in Wyondette and Johnson

(also 2024-present) counties
159 TB diagnoses so far in this ongoing outbreak

69 people with active, infectious disease
90 latent infections, and
2 deaths

with mortality rate in US ~12%... they can expect more
disease and deaths




Kansas Exposure Investigation 2024
Workplace = Church

Index case
44 yo M Pastor 27 TB disease +
TSPOT+, CXR abnl 1/30 16 TB infections
4+ AFB smear, NAAT MTb = 47.7% of those tested
RIPE 2/6




Ongoing Outbreak

Index case
44 yo M Pastor

TSPOT+, CXR abnl 1/30
4+ AFB smear, NAAT MTb 1/31
RIPE 2/6

Source: Chuuk, Micronesia
>500/100k TB rate

22yo F |

QFT+ 4/8
CXR nl
4R 5/14




Diplomatic
Temporary

Transit

Northern Mariana Islands
Crewman

Treaty investor
Students

Official

Temporary worker
Media / journalist
Cultural Exchange
Family of US Citizen
Intracompany transfer
Vocational Students
SK visa dependents
NATO

Extraordinary ability

Athletes, artists,
entertainers

Cultural exchange
Religious

Witnesses / informants
Human trafficking victims
USMCA professionals
Crime victims

Family of
permanent residents

Visa Waiver Program

United States nonimmigrant visas
A-1-A-2-A-3
B-1-B-2
C-1-C-2-C-3
CW-1 - CW-2
D-1-D-2
E-1-E-2-E-3-E-3D - E-3R
F-1-F-2-F-3
G (G-1:G-2-G-3- G-4- G-5)
H-1A - H-1B : H-1B1 - H-1C - H-2A : H-2B + H-2R - H-3 - H-4
I-1
J1-J-2
K-1-K-2+K-3-K-4
I I
M-1+M-2 - M-3
N-8 - N-9
NATO-1 + NATO-2 - NATO-3 - NATO-4 - NATO-5 - NATO-6 - NATO-7
0-1-0-2-0-3
P-1-P-2-P-3-P-4
Q-1
R-1-R-2
S-5-S8-6-S-7
T1:T-2-T-3-T-4-T5
TD-TN
U-1-U-2-U-3-U-4-U-5- SIS

V-1-V-2-V-3

WB-WT-GB-GT

Non-immigrant Visa Holders
are not TB Tested

Year

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

Non-

Immigrant Immigrant

Visa
9,932,480
10,891,745
10,381,491
9,681,913
9,028,026
8,742,068
4,013,210
2,792,083
6,815,120
10,438,32

Visa

462,422
240,526
285,069
493,448

562,976
@@GC:

NOT
Tested

Immigrant Categories

Immediate Relatives

Special Immigrants’

Vietnam Amerasian Immigrants
Family Sponsored Preference
Employment-Based Preference
Armed Forces Special Immigrants
Diversity Immigrants

Tested for TB
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TB transmission In
countertop workers,
California:

2015 - 2025

Silico-TE Outbreak Whole Genome Sequencing (WGS)
Phylogenetic Tree
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Index Case
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Case 3 T
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Dat o C It " : ‘ Other J ll'-'-d cons
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Carg / =\ N
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Figlure 2. WGS phylogenetic tree. Numbers adjacent to line
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TB IN A CHANGED WORLD




GIVETHETIMES |

| €he New lork Times

$457M TB
support
cancelled;
treatments
stopped mid-
way; 1/3 of the
global TB
funding gone

7}e $ient Globally

& e e,
‘ﬁhe Umted States wasﬂlme m’ﬁjogfunder of tuberculosis programs. Now s
hundreds of thousands of sick patients cant 4 r drugs, and risk
spreading the disease. '




EVERYTHING 1S

“TB has long exploited human biases and
blindspots, wriggling its way through the
paths injustice creates.

For centuries, the disease has used social
forces and prejudice to thrive wherever
social systems devalue human lives.”
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Conclusions!

These are cautionary tales, reminding us that:
bad TB can happen in low incidence jurisdictions

that the children pay heavy prices

that getting TB is about proximity

that TB infection is a continuum, not 2 separate states
that sources may come on legal visas without TB testing
that TB spreads in workplaces

That outbreaks can go on for years

Cost millions of dollars and cause massive suffering.

And can be prevented
with 1 tube of blood and
12 days of antibiotics!
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Thank you for your attention and care.

Wendy Thanassi MA, MD, MRO
Wendy.thanassi@gmail.com




Thank you
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