


Disclosures

e None

Good afternoon. I'm reaching out to this
group as you have been identified as
possibly being exposed to a tuberculosis



Yet the captain of all
these men of death that
came against him to take

him away was Captain
Consumption, for he it
was that brought him
down to the grave.

The Life and Death of Mr. Badman
John Bunyan (1680)

DEAD*WORK

THE WHITE PLAGUE



Objectives

* Examine the facts and contributing factors of the Kansas City TB
outbreak

* Describe the coordinated response efforts between healthcare
oroviders and public health agencies

* |dentify lessons learned and strategies for improving future outbreak
oreparedness




KANSAS CITY

https://kids.nationalgeographic.com/geography/states/article/kansas
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EMERGING INFECTIOUS DISEASES’

174 cases homeless shelters GA

B Cultura-confirmed outbreak cases
O0Outbreak-associated clinical cases

No. cases

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Emerg Infect Dis. 2019;25(3):593-595.



Tuberculosis
Color
Palette

https://www.color-hex.com/color-palette/1043265



Case: Actl

* 40-year-old male from TB endemic area
* Contact with case of active TB
* Significant difficulty tracking him down

N
|
|

| | KDHE

TBCLINIC




* Folks from TB endemic area

TUBERCULOSIS * Unaddressed LTBI
OUTBREAK | * High rates of diabetes

* Multi-generational houses
* Community gatherings

* Public school attendance
* Factory line work

* Lack of transportation

* Financial insecurity

* Language barrier

* Health literacy

* Medicine distrust

* TB stigma

Substrate







The White Plaque

-
* Burden of disease (2023)

* 4 of world's population e

* 10.8 million disease s

* 1.25 million deaths N
Sl g

4

* Leading infectious killer

* 3500 deaths per day _

200-299 E2

100=199° No data

* Highest risk factor for progression



Burden of Tuber«

* 8 countries account for
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Number of Outbreak-Associated Active Tuberculosis Cases by Date Diagnosed, 2024-2025 KC Metro (N=67)

TOTAL =68

Number of Cases

Dec8,24

Feb 4,24 y 26,24 Jun 23,24 Jul21,24 Aug 18,24 Sep 15, 24 Oct13,24

Week of Date Diagnosed

www.coronavirus.kdheks.gov/CivicAlertAs.aspx?AlD=1436



Outbreak Activ
TB Cases

Date Diag:




Care, treatment, and
study of tuberculosis



New Tuberculosis Nomenclature

TB Infection TB Disease

(previously latent TB) (previously active TB)

e Cell-mediated immune e [llhess due to M. tuberculosis
response after exposure to M.
tuberculosis

¢ Infected but without illness

Latent tuberculosis

SIS0IN2Jagn} aAIloY




Tuberculosis Is A Spectrum

linical category Asymptomatic infection Symptomatic disease

Ssm——\licrobiology test Sputum culture negative Sputum culture positive

Immunologic test Tuberculous immunoreactivity (TST or IGRA)

Pathogen Acquisition = Infection

Am J Respir Crit Care Med. 2021;204(2):142-148.



Case: Actll

* He denied any symptoms but..

* Friends and family reported thaL ~ = was coughing up m and
losing weight |




Contact tracing

* Process of identifying people who
have recently been in contact
with someone with an infectious
disease

* Index case: the earliest known
case in an outbreak




Decision to Initiate a TB Contact Investigation

* Acid-fast bacilli

t Nucleic acid assay

§ According to CDC guidelines
1 Chest radi graph

Site of dissass

]

MNonpulmonary (pulmonany and
laryngeal imaohement ruled out)

Pulmonary suspect [tests
pending, e.9., culures)

l

AFB sputurn smear
regative of not performed

Pulmonanglaryngeal’
pleural

AFB aputurn srmear
positive

MMWR Recomm Rep. 2005 Dec 16;54(RR-15):1-47.

r“-l.-'-‘-.-'-'uJr poaitive NAA Abnormal CXRT Abrormnal GXR
of et n-_'—g.=.=|1'r-.r-_'— non-cavitary niot consitent
perfarmed conaigtant with TB with TB
| | !
Cartact Cortact Contact
Cantact irvestigation irvestigation irveatigation
irvestigation should alwaya should be initiated should be
should alwaya b initisted if if aufficient initisted onby in
be initiatec sufficient reScUces exceptional
resouses circumatances




Prioritization
of Contacts
Exposed

Sputum AFB smear (+)
or
Cavitary pulmonary TB

MMWR Recomm Rep. 2005 Dec 16;54(RR-15):1-47.

Patient has pulmonary/laryngeal/plaural
TB with cavitary lesion on chest radiograph
or is AFB sputum smear positive

High-priority Household
contact contact
High-priority Contact
contact aged <5 yrs
High-priority Contact with
contact medical risk
factor*
- O Contact witF
High-priority exposure
contact during medical
procedurel
High-priority Yes 22;Eéitrglil:
contact congregate Medium priority Medium priority
setting contact contact
Exceeds
High-priority duration duration
contact environment environment

limits® limits®

Low-priority
contact




Transmission of tuberculosis

A STORY OF TUBERCULOSIS

! Huber
} “Tuber

by Harry A.Wilmer, M.D.

“THIS IS A MUST BOOK FOR EVERYONE

B NATIONAL UDFQCMOQ\HQ)’) ATION
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How long is long enough?

8 hours per week*
Close contact time

Generally, days to weeks



Tuberculosis transmission

Person to person
Singing, sneezing, coughing, speaking, breathing

Inhalation droplet nuclei
* 1to 5 mm diameter

Increased risk

* Untreated pulmonary and/or laryngeal TB
Cavitary lung disease
Sputum AFB smear (+) : :
Sputum TB NAAT (+) S S >6m
Sputum AFB culture (+) |
Short time to sputum AFB culture (+) | )

Isolated extra-pulmonary* TB contagious
Immunocompromised considered pulmonary TB until proven otherwise

Phys Fluids (1994). 2021 Aug;33(8):081302.



Tuberculosis Centers of Excellence

Supports TB control and prevention efforts

* Increasing knowledge, skills, and abilities for TB
prevention and control through communication,
education, and training activities

* Improving sustainable evidence-based TB clinical
practices and patient care through the provision

PR
@ UsvI

O CurryInternational TB Center [0 Southeastern National TB Center

of expert medical consultation i e

www.cdc.gov/tb-programs/php/about/tb-coe.html



Tuberculosis Centers of Excellence

* https://www.currytbcenter.ucsf.edu/
* https://centerfortuberculosis.mayo.edu/
* https://sntc.medicine.ufl.edu/home/index#/

* https://globaltb.njms.rutgers.edu/

3 CurryInternational TB Center [ Southeastern National TB Center
[ Mayo Clinic Center for Tuberculosis Bl Global TB Institute
H Jointly serve d by all 4 TB Centers

% Center Location




» Staffing, staffin
* Contactinvesti|
* Treatment

* Prevention

* Education

* Communicatio
* Laboratory sup
» Coordination/Lc Hi B O Y
« Community engagement |



Case: Actlll, Scene i

e 12/20/2024
 Tuberculin Skin Test (TST) placed

+ Sputum > WE FOUND Him!

* AFB smear: Negative
« MTB NAAT: Negative
 AFB culture: PENDING

 Badge at work deactivated until TB workup complete
e 12/23/2024

TST 16 mm induration




Community health workers (CHWS)

* Trusted member of the community A TRULY GREAT

* Bridge between individuals, communities, and { COMMUNITY

health and social services : HEALTH I

« Understands the unique needs, experiences, and wORKER
cultural nuances of the community they serve 1S HARD TO FIND D

I( DIFFICULT TO PART WITH

AND IMPO39IBLE &
I]DDDUDEDmaﬁmﬁDﬂﬂmﬂﬂrImM ¢ 10 FQBGEI !

* Invaluable!
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Community health workers (CHWS)

Going for
my CXR!!!

Medication
Adherence

) &
‘ The Quicker Picker Upper



= @}\WMHealth Life, But Better Fitness Food Sleep Mindfulness Relationships ® Watch

START THE DAY HERE
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Tuberculosis is the world’s top infectious Killer.
Aid groups say Trump’s funding freezes will
1s1gR-]gli8e/cause more deaths

[{'5: Global Health Policy

The Trump Administration’s Foreign Aid Review:
Status of U.S. Globa

How it started: How it's going:

table TB
I EEEEEEEEEEEEEEEEEEEEE have’

O NEWS TOPICS & PROJECTS v

USAID funding free v
tuberculosis contr¢ 3 of possible

Chris Dall, MA, February 13, 2025 - 4 SAID cuts
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Public health funding post-COVID

* Challenges during KS TB outbreak
* 11/2024 KDHE took over operations in trailers
 CDC assisted public health associate program (PHAP)
12/2024 moved into leased space
2/14/2025 CDC PHAP terminations

3/25/2025 HHS claw-back $11.4B COVID funds
* Funds distributed by CDC to local and state public health

5/8/2025 RN and CHW terminated due to budgetary issues

* Some were ultimately able to be rehired into different positions How it started: ~ How it's going:

AAAAAAAAAAAAAAAAAAAAAA/IAAAAAAAAAAAAAAAAAAAAAM



Public health associate program (PHAP)

* PHAP is a two-year, paid training program that prepares recent
graduates to enter the public health workforce through field
experience and structured learning

* PHAP has over 100 associates fulfilling hands-on public health
workforce needs at any given time in nearly all 50 states, U.S.
territories, and the District of Columbia

PHAP

"UBLIC HEALTH
ASSOCIATE PROGRAM



Case: Actlll, Sceneii

20 Dec. TST placed
18t Sputum
e AFB smear: Negative
e MTB NAAT: Negative
e AFB culture: PENDING

o

27 Dec.
2"d Sputum

CXR ordered

e AFB smear: Negative
e MTB NAAT: Negative
e AFB culture: PENDING

TST 16 mm induration

CHW unable to locate him



TST Induration




Percentage of Selected Risk Factors Among Persons with TB by
Origin of Birth,” United States, 2023

Total

Underlying et R
risks for TB
LRUERIS

2%

1% 1% 1% 1% (+] 2% 3% 4% 3%

Diabetes mellitus Post-organ TNF-a inhibitors Non-HIV End-stage renal Viral hepatitis
transplantation immunosuppression disease

" Persons born in the United States, certain U.S. territories, or elsewhere to at least one U.S. citizen parent are categorized as U.S.-born. All other persons are categorized as non-U.S.~born.

https://www.cdc.gov/tb-surveillance-report-2023/summary/risk-factors.html



TST Induration

10 20 30 40

Tuberculin S

1. Inspect 2. Palpate

Why do we walit 48 to 72 hours?

https://www.cdc.gov/tb/webcourses/tb101/page385.html

https://www.heartlandntbc.org/wp-content/uploads/2021/12/tb_testing_in_children_booklet_web.pdf




Interferon-gamma release assay

* aka IGRA, QFT, TB-Gold, T-Spot Measurement DHinduEten
* NO clear advantage over TST £

° PI’OS: Presentation_ of TNFo IL8
mycobacterial
antigens
Skin test

* 1and done
* NO reader variability
* NO boostlng effect
* NOBCG _go . Nglgg;o IFNy

presenting e TNFa IL8, etc
Cons: i es

© $3%
* Laboratory constraints Measugifgzr;tyt%femfaﬁon

* St”.l. needs adequate T_lymphocytes Lancet Infect Dis. 2004 Dec;4(12):761-76.




Why do we treat LTBI?

Risk of Developing TB Disease

Risk Factor

TB infection
and no risk
factors

TB infection
and diabetes

TB infection
and HIV
infection

Risk of Developing
TB Disease

About 10% over a
lifetime

_ I

About 30% over a
lifetime

___ I

About 7% to 10%
PER YEAR

Description

For people with TB infection, no risk
factors, and no treatment, the risk

is about 5% in the first 2 years after
iInfection and about 10% over a lifetime.

For people with TB infection, diabetes,
and no LTBI treatment, the risk is about
30% over a lifetime (3 times as high as
those with no risk factors).

For people with TB infection, untreated
HIV infection and with no LTBI treatment,
the risk is about 7% to 10% PER YEAR, a
very high risk over a lifetime.

https://www.cdc.gov/tb/media/Core_Curriculum_TB_eBook.pdf



TB Infection (LTBI) Treatment

Drug Duration Frequency

Isoniazid and Rifapentine 3 months Weekly*

Rifampin 4 months Daily
Isoniazid and Rifampin 3 months Daily
Isoniazid 6 months Daily or twice weekly*

Isoniazid 9 months Daily or twice weekly*

Dﬂﬂ_ﬂm

&

sureAdhere

b}’ dimﬂl‘.Z]i ' |famp|n

Isoniazid




This Is
| dclinitely
W fuberculosis

There’s a Universe
inside of you .




Case: Actlll, Sceneiii

’20 Dec. ‘ 27 jan

o

AFB culture
CHW

'______________

No transportation for CXR
Declined transport with

’7Feb

complete

6

Stopped RIPE, will not i
resume until CXR

19 Feb
Contacted CDC / Port
authorities to place on
no-fly list
Pursued legal avenues
for isolation

Started RIPE + B6
Isolation orders
39 AFB: pending

®
Engaged consulate to
' encourage him to

. complete work-up

@ 3Feb

Home visit, not home

Neighbor reports he moved

No new address

DST: no drug resistance mutations

o 5

@ 17 Feb



What we think
TB looks like
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Upper lobe
cavitary lesions
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AJR Am J Roentgenol. 2008 Sep;191(3):834-44.






Classic TB CXR Findings

QG hon Lesion or focus JEHNEIUEIRGE

,. S o lung due to tuberculosis infection, sequela
! s L -~ of primary tuberculosis

ADENOPATHY

‘ _ granuloma AND ipsilateral

. o B -5
| GHON RANKE . adenopathy
CwOMPI.EX COMPI.EX

~== = - Ranke complex: late fibrocalcific lesions

https://x.com/toroalejandr/status/1612491416160112665




Case: ActlV, Scenei

’ 20 Dec. ’ 13 March

| . . Completed 10 days of RIPE via VDOT
- AFBulture: i

_‘I ? o ?

: . Released from isolation
. Re-started RIPE + B6 . Removed from no-fly list

‘ 3 March ‘ 14 March



Case: ActlV, Sceneiii

e AFB smear: Negative
e MTB NAAT: Negative
e AFB culture: M. tuberculosis

12/20

* AFB smear: Negative
e MTB NAAT: Negative
e AFB culture: No growth

12/27

e AFB smear: Negative
e MTB NAAT: Negative
e AFB culture: M. tuberculosis

01/24

e AFB smear: Negative
e MTB NAAT: Negative

e AFB culture: No growth

e AFB smear: Negative

03/1 4 * MTB NAAT: Negative

e AFB culture: No growth

e AFB smear: Negative

03/1 7 * MTB NAAT: Negative

e AFB culture: No growth



Tuberculosis
treatment

Intensive Continuation
Phase Phase
2-months 6-months

Rifampin Rifampin

Isoniazid Isoniazid

Pyrazinamide
Ethambutol




M Effective il Bacteria
8 drug L resistant |

/" Rifampin
(1966)

Anti-tuberculous
therapy through the
years

' ¥ | Ethambutol | Pyrazinamide | &
(I | (1961) 8 (1952) | @ O

https://www.niaid.nih.gov/diseases-conditions/tbdrugs




Case: ActV

* He notified us that he would be flying back to his home country

* We notified local public health in his home country

* He was given enough medications for his travel and was instructed to

engage with local public health upon his arrival

He failed to engage with local public health upon arrival
_ocal public health went to the address he provided, he was not there

e was placed back on the no-fly list



| IIA'I' 1]11) WE LEARN2

e

* TB is alive and well

S A

*’h

e Outbreaks =team
sport

* CHW rule!
* Funding is fickle

* Do NOT neglect LTBI
* Perseverance

makeameme.or:




Kansas City Tuberculosis Hospital (1917-1945)

NIGHT VIARGHMAN ~NO CLOCK - HEI
LIGHTS el ECTRIYC = THREE VERTICTT “STERM - :
0o0-2¢" HOSE - CIT- FIPES= [Ny
Y WRTER -

Kansss CITY TUBERCULOS, s 1o e oy gj,

Kansas City Tuberculosis Hospital (1917-1945)
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