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OBJECTIVES

1. Describe the “natural history of disease” of tuberculosis 
infection, its management, and associated risk factors

2. List three challenges to TB eradication

3. Recognize the potential downstream effects of the 
COVID-19 pandemic on TB eradication 
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NATURAL HISTORY OF 
DISEASE
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Definition: the progression of a disease process in an individual over time, in 
the absence of treatment

NATURAL HISTORY OF DISEASE

LTBI Active TBSusceptible

Source: Centers for Disease Control and Prevention. Principles of epidemiology, 
2nd ed. Atlanta: U.S. Department of Health and Human Services;1992.

Asymptomatic
Detectable through 

screening in 2-8 weeks

Death in several months to years
Caseous necrosis of lung tissue

Wasting (consumption), organ failure
Hemorrhage

• Infection VS. Disease

Caseous Necrosis

https://th.bing.com/th/id/R.d2cfabfda0dd886fc997c9cd8385ece6?rik=dDSCi6mOu%2bZ1og&riu=http%3a%2f%2fhit-micrscopewb.hc.msu.edu%2fPathology-Static%2fImages-Injury%2fLab1-Image17.jpg&ehk=Uu5Hf%2fcNZQBdzTg9Hqdgc1Y8MrgBX8Df8C%2bZyX3m6U4%3d&risl=&pid=ImgRaw&r=0
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TB TIMELINE

https://www.oxfordmeded.com/wp-content/uploads/2020/05/OI-Timeline-v4a-2048x1852.jpg 

https://www.oxfordmeded.com/wp-content/uploads/2020/05/OI-Timeline-v4a-2048x1852.jpg
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• Mycobacterium 
tuberculosis 

• Airborne Transmission

• Incubation

• Forms of disease

• Genetic protections 

TB BASICS

https://www.cdc.gov/tb/webcourses/TB101/images/tb_transmission_final8.20.gif

https://www.cdc.gov/tb/webcourses/TB101/images/tb_transmission_final8.20.gif
https://www.cdc.gov/tb/webcourses/TB101/images/tb_transmission_final8.20.gif
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Latent TB Infection
• The inactive state of TB infection

• 1/4th of the world estimated to be infected

• 13 million in the US

• Considered non-infectious

TB Disease

• The active state of TB Infection

• 10% of infected people will develop active 
disease

• Considered infectious

LATENT TB INFECTION (LTBI) and TB DISEASE

https://www.cdc.gov/tb/publications/infographic/pdf/Take-On-LatentTB_Annual_TB_FNLCLR.pdf

https://www.cdc.gov/tb/publications/infographic/pdf/Take-On-LatentTB_Annual_TB_FNLCLR.pdf
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LATENT TB INFECTION (LTBI) and ACTIVE TB DISEASE

https://www.cdc.gov/tb/webcourses/TB101/page5108.html
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TB TIMELINE

https://www.oxfordmeded.com/wp-content/uploads/2020/05/OI-Timeline-v4a-2048x1852.jpg 

Start!

https://www.oxfordmeded.com/wp-content/uploads/2020/05/OI-Timeline-v4a-2048x1852.jpg
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DIAGNOSING LTBI

Take on Latent TB Infection (cdc.gov)

https://www.cdc.gov/tb/publications/infographic/pdf/Take-On-LatentTB_Annual_TB_FNLCLR.pdf

https://th.bing.com/th/id/OIP.0-etpffs4E5dGxvBu7ngXAHaDe?pid=ImgDet&rs=1 https://3.bp.blogspot.com/-
Rn3PXrTEoQU/WiWRiUf6cFI/AAAAAAAAAbU/9bBEnsxIIhUwH7KxrPylc8rkrAA0yEYgQCPcBGAY
YCw/s1600/IMG_20171204_094331_2%255B6893%255D.jpg

Quantiferon 
Collection 
Tubes

TST

https://www.cdc.gov/tb/publications/infographic/pdf/Take-On-LatentTB_Annual_TB_FNLCLR.pdf
https://www.cdc.gov/tb/publications/infographic/pdf/Take-On-LatentTB_Annual_TB_FNLCLR.pdf
https://th.bing.com/th/id/OIP.0-etpffs4E5dGxvBu7ngXAHaDe?pid=ImgDet&rs=1
https://3.bp.blogspot.com/-Rn3PXrTEoQU/WiWRiUf6cFI/AAAAAAAAAbU/9bBEnsxIIhUwH7KxrPylc8rkrAA0yEYgQCPcBGAYYCw/s1600/IMG_20171204_094331_2%255B6893%255D.jpg
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DIAGNOSING ACTIVE TB DISEASE

https://www.cdc.gov/tb/education/corecurr/pdf/chapter4.pdf

https://th.bing.com/th/id/R.390d27699206f8b1e4008a5223320dde?rik=8HUxiB6TZLcjWg&riu=http%3a%2f%2fdxli
ne.info%2fimg%2fnew_ail%2fmycobacterial-
culture_1.jpg&ehk=rPLtTyvLMO7ux3z%2f3Qw6zmqsZ7XKKtxLNvPISASdMxU%3d&risl=&pid=ImgRaw&r=0

https://th.bing.com/th/id/R.40690a955457d2823df0af79c723c87a?rik=Ai96whx5UtQwaA&riu=http%3a%2f%2
fwww.bbc.co.uk%2fstaticarchive%2f4dc6bd302f0f0d8288f86e76ca82c309a347efe6.jpg&ehk=KDbQ5b3Fa%2b
C8a1tgLJ4VOzk3l%2f4Qr5tNHh4q4OHWOiY%3d&risl=&pid=ImgRaw&r=0    

https://th.bing.com/th/id/R.a0886642db9287a1c5cb01ad3f14ff39?rik=Ubmo7Kj0nTnaUg&riu=http%3a%2f%2fwww.urmc.rochester.edu%2furmc-
labs%2fpathology%2fStainsmanual%2fImages%2fimage1109702174.jpg&ehk=TiN4t79W%2briO7vqgBoK3AvaNZRIo5JN5Wrmg48RH3Js%3d&risl=&pid=ImgRa
w&r=0&sres=1&sresct=1  

AFB Culture

Acid Fast Stain

Auramine-
Rhodamine Stain

https://www.cdc.gov/tb/education/corecurr/pdf/chapter4.pdf
https://th.bing.com/th/id/R.390d27699206f8b1e4008a5223320dde?rik=8HUxiB6TZLcjWg&riu=http%3a%2f%2fdxline.info%2fimg%2fnew_ail%2fmycobacterial-culture_1.jpg&ehk=rPLtTyvLMO7ux3z%2f3Qw6zmqsZ7XKKtxLNvPISASdMxU%3d&risl=&pid=ImgRaw&r=0
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LTBI

• Treatment
o Isoniazid (INH)
o Rifapentine (RPT)
o Rifampin (RIF)

• Course
o 1HP (Short-HIV)

o 3HP (Short)

o 4R (Short)

o 3HR (Short)

o 6H/9H (Long)

Active TB Disease

• Treatment (1st line)
o R |rifampin (RIF)
o I  |isoniazid (INH)
o P |pyrazinamide (PZA)
o E |ethambutol (EMB)

• Course
o 6-9 months
o 18-24 months (MDR)

TB MANAGEMENT

INH RIF
PZA EMB

# of months Drug

https://www.cdc.gov/tb/webcourses/TB101/images/pills2375border_image16409.png
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Multi-pronged approach to prevention

• Diagnosis & Treatment

• Transmission-based precautions

• Safe travel practices

• Vaccination 

• Public health control measures and 
funding

• Addressing Social determinants of 
health

TB PREVENTION

TERTIARY

SECONDARY

PRIMARY
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TB TIMELINE

https://www.oxfordmeded.com/wp-content/uploads/2020/05/OI-Timeline-v4a-2048x1852.jpg 

https://www.oxfordmeded.com/wp-content/uploads/2020/05/OI-Timeline-v4a-2048x1852.jpg
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CHALLENGES TO 
TB ERADICATION
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TUBERCULOSIS IN THE UNITED STATES

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide2.PNG?_=53322?noicon

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide4.PNG?_=16651

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide2.PNG?_=53322?noicon
https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide4.PNG?_=16651
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In 2020, slightly more 
than half (50.3%) of TB 
cases continue to be 
reported from 4 states: 

1. California (23.8%) 

2. Texas (12.3%) 

3. New York state 
(8.4%)

4. Florida (5.7%)

TUBERCULOSIS IN THE UNITED STATES

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide7.PNG?_=16655

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide7.PNG?_=16655
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• High risk populations exist globally, including 
in the US:
• Contacts of those with TB

• People living in congregate settings

• People born in or traveling from high risk/endemic 
areas

• Children living with at risk adults

• Healthcare workers

• Workers in congregate settings

• Estimated that >30% of latent TB cases go un-
diagnosed 

UNDERDIAGNOSIS

StopTBlarge.pdf (cdc.gov)

https://www.cdc.gov/tb/publications/posters/images/StopTBlarge.pdf
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DRUG RESISTANCE

https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/costly-burden-dr-tb-508.pdf https://www.cdc.gov/tb/publications/infographic/pdf/take-on-tuberculosis-infographic.pdf

https://www.cdc.gov/tb/publications/infographic/pdf/tbMDDR508.pdf

https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/costly-burden-dr-tb-508.pdf
https://www.cdc.gov/tb/publications/infographic/pdf/take-on-tuberculosis-infographic.pdf
https://www.cdc.gov/tb/publications/infographic/pdf/tbMDDR508.pdf
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SOCIAL 
DETERMINANTS

Health Disparities
• Race/ethnicity
• Medical conditions
• Geographic location
• Homelessness
• Incarceration

https://health.gov/healthypeople/objectives-and-data/social-determinants-health

https://1.bp.blogspot.com/-
HmExGlTLquI/Xj8_ABsKC2I/AAAAAAAACik/t4xmKoNBH9AwUiX9jYNPACHkH9RUfgfAACLcBGAsYHQ/s
1600/intersectionality%2Bxplained.jpg

Dr. Taison Bell, SHEA SPRING PLENARY PRESENTATION, 2021

https://health.gov/healthypeople/objectives-and-data/social-determinants-health
https://1.bp.blogspot.com/-HmExGlTLquI/Xj8_ABsKC2I/AAAAAAAACik/t4xmKoNBH9AwUiX9jYNPACHkH9RUfgfAACLcBGAsYHQ/s1600/intersectionality%2Bxplained.jpg
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SOCIAL DETERMINANTS

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide21.PNG?_=16669?noicon

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide12.PNG?_=16660?noicon

https://www.cdc.gov/tb/publications/infographic/pdf/take-on-tuberculosis-infographic.pdf

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide21.PNG?_=16669?noicon
https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide12.PNG?_=16660?noicon
https://www.cdc.gov/tb/publications/infographic/pdf/take-on-tuberculosis-infographic.pdf
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SOCIAL DETERMINANTS

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide58.PNG?_=16632?noicon

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide57.PNG?_=16631?noicon

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide58.PNG?_=16632?noicon
https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide57.PNG?_=16631?noicon


23

SOCIAL DETERMINANTS

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide62.PNG?_=16636?noicon

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide59.PNG?_=16633?noicon

file:///C:/Users/D17877/Downloads/The-Color-of-Justice-Racial-and-Ethnic-Disparity-in-State-Prisons.pdf

https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide62.PNG?_=16636?noicon
https://www.cdc.gov/tb/statistics/surv/surv2020/images/Slide59.PNG?_=16633?noicon
file:///C:/Users/D17877/Downloads/The-Color-of-Justice-Racial-and-Ethnic-Disparity-in-State-Prisons.pdf
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HIV IN THE UNITED STATES - 2019
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• Identifying co-infection is paramount

• CDC provides guidelines on treating 
HIV patients with TB drugs: 
https://clinicalinfo.hiv.gov/en/guidelin
es/hiv-clinical-guidelines-adult-and-
adolescent-arv/overview

• Several treatment options exist 
depending on the patient’s HIV 
cocktail 

• Case Management

TB and HIV

case management - Bing images

https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/overview
https://www.bing.com/images/search?view=detailV2&ccid=Zwytp5bi&id=AFAB804E0E7AA83BC2D5719FBA90B3E7C0CD932C&thid=OIP.Zwytp5bisIQgr_JQVdAg0AHaFT&mediaurl=https%3a%2f%2fth.bing.com%2fth%2fid%2fR.670cada796e2b08420aff25055d020d0%3frik%3dLJPNwOezkLqfcQ%26riu%3dhttp%253a%252f%252fwww.cheyenneregional.org%252fwp-content%252fuploads%252f2012%252f11%252fcasemanagement-1.jpg%26ehk%3dwFu8fpDWk2GQiI7mLJS5PeVpTE0qxRrPZlGIWGDLANA%253d%26risl%3d%26pid%3dImgRaw%26r%3d0&exph=1030&expw=1440&q=case+management&simid=608001081139991068&FORM=IRPRST&ck=33DC846A1D616C86605DC240969429E9&selectedIndex=53&ajaxhist=0&ajaxserp=0
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COVID-19 AND 
TUBERCULOSIS
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• Control measures 
for COVID

• COVID infection and 
treatment

• Reduced reported 
rates 

• Supply Chain issues

• Clinical trials halted

COVID-19 AND TUBERCULOSIS

https://s.yimg.com/hd/cp-video-transcode/prod/2020-
12/02/5fc7e76006c4ef4529dc7770/5fc7e76006c4ef4529dc7771_o_U_v2.jpg#.jpg

https://www.washingtonpost.com/resizer/cQXvsa__X1Z8g4ESjywWgTX-TrQ=/1484x0/arc-anglerfish-
washpost-prod-washpost.s3.amazonaws.com/public/EGTSNVE5E4I6TA7DIX663DUNFY.jpg

https://th.bing.com/th/id/OIP.xwteux0YRru2P-
PTwr8hvgEsDh?w=223&h=181&c=7&r=0&o=5&pid=1.7

https://s.yimg.com/uu/api/res/1.2/hTywdRC1By
Zq.oZbnJvtsg--
~B/aD03MjA7dz0xMjgwO3NtPTE7YXBwaWQ9e
XRhY2h5b24-/https://s.yimg.com/hd/cp-video-
transcode/prod/2020-
06/18/5eebd3955499200d43d755f9/5eebd3955
499200d43d755fa_o_U_v2.jpg

https://external-preview.redd.it/fROdho3MLZ-
Xq6EMjbnzVPBYxvhuUAR8_8JP1ZKZrcA.jpg?auto=webp&s=caf8f406afd6647132df92e96df489278f77ba7a

https://i.ytimg.com/vi/IKiGMEsJstE/maxresdefault.jpg

https://s.yimg.com/hd/cp-video-transcode/prod/2020-12/02/5fc7e76006c4ef4529dc7770/5fc7e76006c4ef4529dc7771_o_U_v2.jpg#.jpg
https://www.washingtonpost.com/resizer/cQXvsa__X1Z8g4ESjywWgTX-TrQ=/1484x0/arc-anglerfish-washpost-prod-washpost.s3.amazonaws.com/public/EGTSNVE5E4I6TA7DIX663DUNFY.jpg
https://th.bing.com/th/id/OIP.xwteux0YRru2P-PTwr8hvgEsDh?w=223&h=181&c=7&r=0&o=5&pid=1.7
https://s.yimg.com/uu/api/res/1.2/hTywdRC1ByZq.oZbnJvtsg--~B/aD03MjA7dz0xMjgwO3NtPTE7YXBwaWQ9eXRhY2h5b24-/https:/s.yimg.com/hd/cp-video-transcode/prod/2020-06/18/5eebd3955499200d43d755f9/5eebd3955499200d43d755fa_o_U_v2.jpg
https://external-preview.redd.it/fROdho3MLZ-Xq6EMjbnzVPBYxvhuUAR8_8JP1ZKZrcA.jpg?auto=webp&s=caf8f406afd6647132df92e96df489278f77ba7a
https://i.ytimg.com/vi/IKiGMEsJstE/maxresdefault.jpg
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Developed by Stop TB 
Partnership in collaboration 
with Imperial College, Avenir 
Health, Johns Hopkins 
University and USAID. 

THE POTENTIAL IMPACT OF 
THE COVID-19 RESPONSE ON 
TUBERCULOSIS IN HIGH-
BURDEN COUNTRIES: A 
MODELLING ANALYSIS

COVID-19

(Stop TB, 2020)



What’s happening now?



30

• CDC Addressing Disparities
o Improve TB screening of immigrants

o Spanish TB website: https://www.cdc.gov/tb/esp

o Culturally appropriate education materials developed

o Highlight personal experience to humanize the disease

o Greater demographic stratification in available data

o Engage with HCPs on treatment and diagnostic options

• Research
o TBESC

o TBTC

• TB Elimination Alliance

• NEEMA

WHAT’S BEING DONE TODAY?

https://www.cdc.gov/tb/esp
https://www.cdc.gov/tb/topic/research/tbtc/default.htm
https://www.cdc.gov/tb/topic/research/images_pdf/TBESC_Badge.png?_=70111
https://tbeliminationalliance.org/
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• Provisional National Data -
2021

• Public Health Funding

• Treatment availability

• Vaccine Technology

LOOKING AHEAD

Tuberculosis — United States, 2021 | MMWR (cdc.gov)

https://www.cdc.gov/mmwr/volumes/71/wr/mm7112a1.htm?s_cid=mm7112a1_w
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2020 Data:
Louisiana: 2.1 / 100,000 population, with 99 cases

Jefferson Parish: 2.8 / 100,000 population, with 12 cases

Orleans Parish: 4.6 / 100,000 population, with 18 cases

2021 Data:
Louisiana: 1.9 / 100,000 population, with 86 cases

Jefferson Parish: 4.2 / 100,000 population, with 18 cases

Orleans Parish: 2.3 / 100,000 population, with 9 cases

TBMorbidity5Year.pdf (la.gov)

State Specific Data

Compare to Florida…

FLHealthCHARTS.gov: Reportable and Infectious Diseases Data

https://ldh.la.gov/assets/oph/Center-PHCH/Center-PH/tuber/TBMorbidity5Year.pdf
https://www.flhealthcharts.gov/charts/CommunicableDiseases/default.aspx


Questions?



Thank you!

bgalvan@tgh.org



35

• Alene, K. A., Wangdi, K., & Clements, A. (2020). Impact of the COVID-19 pandemic on tuberculosis control: An overview. Tropical Medicine and Infectious Disease, 5(3), 123. 

https://doi.org/10.3390/tropicalmed5030123

• Browne, S. H., Umlauf, A., Tucker, A. J., Low, J., Moser, K., Gonzalez Garcia, J., Peloquin, C. A., Blaschke, T., Vaida, F., & Benson, C. A. (2019). Wirelessly observed therapy compared to directly observed therapy 

to confirm and support tuberculosis treatment adherence: A randomized controlled trial. PLoS Medicine, 16(10), e1002891. https://doi.org/10.1371/journal.pmed.1002891

• Carranza, C., Pedraza-Sanchez, S., de Oyarzabal-Mendez, E., & Torres, M. (2020). Diagnosis for latent tuberculosis infection: New alternatives. Frontiers in Immunology, 11, 2006.

https://doi.org/10.3389/fimmu.2020.02006

• Carvalho, I., Goletti, D., Manga, S., Silva, D. R., Manissero, D., & Migliori, G. (2018). Managing latent tuberculosis infection and tuberculosis in children. Pulmonology, 24(2), 106–114. 

https://doi.org/10.1016/j.rppnen.2017.10.007

• Centers for Disease Control and Prevention. (2020, October 23). Health disparities in TB. Centers for Disease Control and Prevention. https://www.cdc.gov/tb/topic/populations/healthdisparities/default.htm

• Centers for Disease Control and Prevention. (2016, December 12). History of world TB day. Centers for Disease Control and Prevention. https://www.cdc.gov/tb/worldtbday/history.htm

• Centers for Disease Control and Prevention. (2016, March 11). How TB spreads. Centers for Disease Control and Prevention. https://www.cdc.gov/tb/topic/basics/howtbspreads.htm

• Centers for Disease Control and Prevention (2021, October 25). Reported tuberculosis in the United States, 2020. Centers for Disease Control and Prevention. 

https://www.cdc.gov/tb/statistics/reports/2020/table10.htm

• Centers for Disease Control and Prevention. (2016, April 5). Treatment. Centers for Disease Control and Prevention. https://www.cdc.gov/tb/topic/treatment/default.htm

• Centers for Disease Control and Prevention. (2016, April 4). Treatment for TB disease. Centers for Disease Control and Prevention. https://www.cdc.gov/tb/topic/treatment/tbdisease.htm

• Centers for Disease Control and Prevention. (2020, February 13). Treatment regimens for latent TB infection (LTBI). Centers for Disease Control and Prevention. 

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

REFERENCES

https://doi.org/10.3390/tropicalmed5030123
https://doi.org/10.1371/journal.pmed.1002891
https://doi.org/10.3389/fimmu.2020.02006
https://doi.org/10.1016/j.rppnen.2017.10.007
https://www.cdc.gov/tb/topic/populations/healthdisparities/default.htm
https://www.cdc.gov/tb/worldtbday/history.htm
https://www.cdc.gov/tb/topic/basics/howtbspreads.htm
https://www.cdc.gov/tb/statistics/reports/2020/table10.htm
https://www.cdc.gov/tb/topic/treatment/default.htm
https://www.cdc.gov/tb/topic/treatment/tbdisease.htm
https://www.cdc.gov/tb/topic/treatment/ltbi.htm


36

• Centers for Disease Control and Prevention. (2021, August 20). Tuberculosis (TB). Centers for Disease Control and Prevention. https://www.cdc.gov/tb/default.htm

• Centers for Disease Control and Prevention. (2012, May 12). Section 9: Natural history and spectrum of disease. Centers for Disease Control and Prevention. 

https://www.cdc.gov/csels/dsepd/ss1978/lesson1/section9.html

• Chen, M. P., Miramontes, R., & Kammerer, J. S. (2020). Multidrug-resistant tuberculosis in the United States, 2011-2016: patient characteristics and risk factors. The International Journal of 

Tuberculosis and Lung Disease: The Official Journal of the International Union against Tuberculosis and Lung Disease, 24(1), 92–99. https://doi.org/10.5588/ijtld.19.0173

• Churchyard, G., Kim, P., Shah, N. S., Rustomjee, R., Gandhi, N., Mathema, B., Dowdy, D., Kasmar, A., & Cardenas, V. (2017). What we know about tuberculosis transmission: An overview. The Journal of 

Infectious Diseases, 216(suppl_6), S629–S635. https://doi.org/10.1093/infdis/jix362

• Duarte, R., Lonnroth, K., Carvalho, C., Lima, F., Carvalho, A.C.C., Munoz-Torrico, M., & Centis, R. (2017, December 21). Tuberculosis, social determinants and co-morbidities (including HIV). 

Pulmonology, 24(2): 115-119.

https://reader.elsevier.com/reader/sd/pii/S2173511517301641?token=0B0D2759236F1DC2A9A4B936CCA69C6150E1A10CC57AEA21E60D39B850262C4A24FBD936CD0CADD1FDE8035C600D4648&or

iginRegion=us-east-1&originCreation=20211129155048

• Haddad, M. B., Lash, T. L., Castro, K. G., Hill, A. N., Navin, T. R., Gandhi, N. R., & Magee, M. J. (2020). Tuberculosis infection among people with diabetes: United States population differences by 

race/ethnicity. American Journal of Preventive Medicine, 58(6), 858–863. https://doi.org/10.1016/j.amepre.2019.12.010

• Islam, M. S., Chughtai, A. A., & Seale, H. (2020). Reflecting on the updates to the World Health Organization 2019 tuberculosis infection control guidelines through the lens of a low-income/high TB 

burden country. Journal of Infection and Public Health, 13(8), 1057–1060. https://doi.org/10.1016/j.jiph.2020.02.039

REFERENCES

https://www.cdc.gov/tb/default.htm
https://www.cdc.gov/csels/dsepd/ss1978/lesson1/section9.html
https://doi.org/10.5588/ijtld.19.0173
https://doi.org/10.1093/infdis/jix362
https://reader.elsevier.com/reader/sd/pii/S2173511517301641?token=0B0D2759236F1DC2A9A4B936CCA69C6150E1A10CC57AEA21E60D39B850262C4A24FBD936CD0CADD1FDE8035C600D4648&originRegion=us-east-1&originCreation=20211129155048
https://doi.org/10.1016/j.amepre.2019.12.010
https://doi.org/10.1016/j.jiph.2020.02.039


37

• Kak, N., Chakraborty, K., Sadaphal, S., AlMossawi, H. J., Calnan, M., & Vikarunnessa, B. (2020). Strategic priorities for TB control in Bangladesh, Indonesia, and the Philippines - comparative analysis of 

national TB prevalence surveys. BMC Public Health, 20(1), 560. https://doi.org/10.1186/s12889-020-08675-9

• Khawbung, J. L., Nath, D., & Chakraborty, S. (2021). Drug resistant tuberculosis: A review. Comparative Immunology, Microbiology and Infectious diseases, 74, 101574. 

https://doi.org/10.1016/j.cimid.2020.101574

• Langer, A. J., Navin, T. R., Winston, C. A., & LoBue, P. (2019). Epidemiology of tuberculosis in the United States. Clinics in Chest Medicine, 40(4), 693–702. https://doi.org/10.1016/j.ccm.2019.07.001

• Mase, S., Chorba, T., Parks, S., Belanger, A., Dworkin, F., Seaworth, B., Warkentin, J., Barry, P., & Shah, N. (2020). Bedaquiline for the treatment of multidrug-resistant tuberculosis in the United States. 

Clinical Infectious Diseases: An Official Publication of the Infectious Diseases Society of America, 71(4), 1010–1016. https://doi.org/10.1093/cid/ciz914

• Menzies, N. A., Hill, A. N., Cohen, T., & Salomon, J. A. (2018). The impact of migration on tuberculosis in the United States. The International Journal of Tuberculosis and lung Disease: The Official 

Journal of the International Union Against Tuberculosis and Lung Disease, 22(12), 1392–1403. https://doi.org/10.5588/ijtld.17.0185

• Migliori, G. B., Tiberi, S., Zumla, A., Petersen, E., Chakaya, J. M., Wejse, C., Muñoz Torrico, M., Duarte, R., Alffenaar, J. W., Schaaf, H. S., Marais, B. J., Cirillo, D. M., Alagna, R., Rendon, A., Pontali, E., 

Piubello, A., Figueroa, J., Ferlazzo, G., García-Basteiro, A., Centis, R., … members of the Global Tuberculosis Network. (2020). MDR/XDR-TB management of patients and contacts: Challenges facing the 

new decade. The 2020 clinical update by the Global Tuberculosis Network. International journal of infectious diseases: IJID: official publication of the International Society for Infectious Diseases, 92S, 

S15–S25. https://doi.org/10.1016/j.ijid.2020.01.042

• Mindra, G., Wortham, J. M., Haddad, M. B., & Powell, K. M. (2017). Tuberculosis outbreaks in the United States, 2009-2015. Public Health Reports (Washington, D.C.: 1974), 132(2), 157–163. 

https://doi.org/10.1177/0033354916688270  

REFERENCES

https://doi.org/10.1186/s12889-020-08675-9
https://doi.org/10.1016/j.cimid.2020.101574
https://doi.org/10.1016/j.ccm.2019.07.001
https://doi.org/10.1093/cid/ciz914
https://doi.org/10.5588/ijtld.17.0185
https://doi.org/10.1016/j.ijid.2020.01.042


38

• National Institute of Allergy and Infectious Diseases. (2020, January 1). Tuberculosis. National Institute of Allergy and Infectious Diseases. https://www.niaid.nih.gov/diseases-conditions/tuberculosis

• National Jewish Health. (2013, February 1). Tuberculosis: History. National Jewish Health.

https://www.nationaljewish.org/conditions/tuberculosistb/history#:~:text=Evidence%20of%20tuberculosis%20in%20humans%20dates%20back%20to,the%20time%2C%20the%20cause%2of%20tuberculosi

s%20was%20unknown. 

• Noppert, G. A., Clarke, P., Hicken, M. T., & Wilson, M. L. (2019). Understanding the intersection of race and place: the case of tuberculosis in Michigan. BMC Public Health, 19(1), 1669. 

https://doi.org/10.1186/s12889-019-8036-y

• Sable, S. B., Posey, J. E., & Scriba, T. J. (2019). Tuberculosis vaccine development: Progress in clinical evaluation. Clinical Microbiology Reviews, 33(1), e00100-19. https://doi.org/10.1128/CMR.00100-19

• Sharling, L., Marks, S. M., Goodman, M., Chorba, T., & Mase, S. (2020). Rifampin-resistant tuberculosis in the United States, 1998-2014. Clinical Infectious Diseases: An Official Publication of the Infectious 

Diseases Society of America, 70(8), 1596–1605. https://doi.org/10.1093/cid/ciz491

• World Health Organization. (2021, October 14). Tuberculosis. World Health Organization. https://www.who.int/news-room/fact-sheets/detail/tuberculosis

• World Health Organization. (2019). WHO guidelines on tuberculosis infection prevention and control – 2019 updated. Word Health Organization – The End TB Strategy.

https://apps.who.int/iris/bitstream/handle/10665/311259/9789241550512-eng.pdf?ua=1

• Clinical Info (2022, February 17). Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV. HIV.gov. https://clinicalinfo.hiv.gov/en/guidelines/adult-and-

adolescent-opportunistic-infection/mycobacterium-tuberculosis-infection-and?view=full

References

https://www.niaid.nih.gov/diseases-conditions/tuberculosis
https://www.nationaljewish.org/conditions/tuberculosistb/history#:~:text=Evidence%20of%20tuberculosis%20in%20humans%20dates%20back%20to,the%20time%2C%20the%20cause%2of%20tuberculosis%20was%20unknown
https://doi.org/10.1186/s12889-019-8036-y
https://doi.org/10.1128/CMR.00100-19
https://doi.org/10.1093/cid/ciz491
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://apps.who.int/iris/bitstream/handle/10665/311259/9789241550512-eng.pdf?ua=1
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection/mycobacterium-tuberculosis-infection-and?view=full


39

REFERENCES

• Stop TB (2020, May 20). The potential impact of the COVID-19 response on tuberculosis in high-burden countries: A modelling analysis. Stop TB.

https://stoptb.org/assets/documents/news/Modeling%20Report_1%20May%202020_FINAL.pdf

• Filardo, T., Feng, P., Pratt, R. H., Price, S. F., & Self, J. L. (2022, March 25). Tuberculosis – United States, 2021. Morbidity and Mortality Weekly 

Report (MMWR). https://www.cdc.gov/mmwr/volumes/71/wr/mm7112a1.htm?s_cid=mm7112a1_w

• Mascola, J. R., & Fauci, A. S. (2020). Novel vaccine technologies for the 21st century. Nature reviews. Immunology, 20(2), 87–88. 

https://doi.org/10.1038/s41577-019-0243-3

• World Health Organization (n.d). Global Tuberculosis Programme. https://www.who.int/teams/global-tuberculosis-programme/research-

innovation/vaccines

https://stoptb.org/assets/documents/news/Modeling%20Report_1%20May%202020_FINAL.pdf
https://www.cdc.gov/mmwr/volumes/71/wr/mm7112a1.htm?s_cid=mm7112a1_w
https://doi.org/10.1038/s41577-019-0243-3
https://www.who.int/teams/global-tuberculosis-programme/research-innovation/vaccines

