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Epidemiology



Global Epidemiology of TB

Global Tuberculosis Report 2024



Global Tuberculosis Report 2024



TB: Greatest Infectious Killer Worldwide -2019

Global Tuberculosis Report 2020
Global Tuberculosis Report 2021



Covid Surpasses TB as the #1 Infectious Killer





TB Returns to the Top Spot







TB Cases and Incidence Rates, United States, 1993–2023
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9,633 TB cases in 2023
Incidence rate: 2.9 per 100,000



TB Cases and Incidence Rates by Origin of Birth,* 
United States, 1993–2023
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 U.S.-born persons (2023: n=2,292)
Non-U.S.–born persons (2023: n=7,299)

 U.S.-born rate (2023: 0.8 cases per 100,000)
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*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.



TB Cases by Countries of Birth Among Non-U.S.–Born* Persons, 
United States, 2023 (N=7,299)

*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.
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Percentage of TB Cases Among Non-U.S.–Born* Persons by Years Since Initial Arrival in 
the United States at Diagnosis,† 2022 (N=6,148)
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Who is more likely to be exposed to or 
infected with Mycobacterium 
tuberculosis?



Pathogenesis of Tuberculosis

Exposure to TB bacilli

No infection 
(70-90%)

Infection 
(10-30%)

Latent TB (90%) 
-will never develop active TB
-not infectious

Active TB(10%)
-5% develop TB within 2 years 
-5% develop TB years later



Risk Factors for Tuberculosis



• Persons from countries with a high incidence of TB disease

• Residents and employees of high risk congregate settings (e.g. 
correctional facilities, long term care facilities)

• Healthcare workers

• Contacts to persons with infectious TB disease

• Persons who spend time in shelters

• Persons who use illicit drugs

Who is more likely to be exposed to 
M. tuberculosis?



Latent Tuberculosis Infection in the United States, 
Horsburgh R., NEJM, 4/14/2011



BCG

What does it do?  Who does it protect?



Figure 2 

The Lancet Global Health
Volume 10 Issue 9: e1307-e1316 

(September 2022)

Figure 2    BCG vaccination at birth and the risk of all tuberculosis, stratified by infection status and age



Figure 3 

The Lancet Global Health
Volume 10 Issue 9: e1307-e1316 (September 2022)

Figure 3     BCG vaccination at birth and the risk of death, stratified by age



• Factors include: 
• Infectiousness of TB patient
• Susceptibility of contact
• Duration of contact

• No safe exposure time has been established
• Proximity of contact

• Difficult to determine 

• Working with the health department is imperative

Contacts to persons with infectious TB disease

Contact Investigation for Tuberculosis: a systematic review and meta-analysis; Fox G, Eur Respir J. 2013



• Poorly ventilated settings
• Crowding

What are environmental factors which increase 
likelihood of TB transmission?

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.ekshiksha.org.in/eContent-Show.do?documentId%3D112&ei=_FRKVaecHoqWsAXVhYHADg&bvm=bv.92291466,d.b2w&psig=AFQjCNF30PWYc0-frBplLsNjK2f5J78qqQ&ust=1431021135699711


• Misconception: ‘TB immune’ or ‘TB proof’

• A certain numbness regarding risks
• ‘‘Why are you wearing that (N95) mask? I have worked here for many years and 

have never gotten TB.’’ 

• Stigma

• Career implications

Healthcare workers

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.amazon.com/3M-1860-Medical-Mask-N95/dp/B000GUP7UC&ei=NM9UVYilNILutQXY6YCwBA&bvm=bv.93112503,d.b2w&psig=AFQjCNEpI3CJx-EDW2TtyV7TsxJEUcl8Kw&ust=1431707801256115


Who is likely to progress to TB disease 
after infection with M. tuberculosis?



Pathogenesis of Tuberculosis

No infection 
(70-90%)

Infection 
(10-30%)

Latent TB (90%) 
-will never 
 develop active TB
-not infectious

Active TB (10%)
-5% develop TB within 2 years 
-5% develop TB years later

Exposure to TB bacilli



HIV infected had about a 10 times higher risk of reactivation 
than those HIV uninfected

Effect of HIV on Progression from Latent 
to Active TB

Tuberculosis in the Homeless; A Prospective Study
Moss, A.; J Respir Crit Care Med Vol 162. pp 460–464, 2000



IVDU and TB

• People who live with HIV and inject drugs have a 2–6-fold increased 
risk of developing TB compared with non-injectors, and commonly 
have comorbidities with hepatitis B (HBV) and C viral (HCV) infection. 

• They are also at increased risk of criminalization and incarceration. 

• The risk of TB disease in prisons is on average 23 times higher than 
the level in the general population.



Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 17, No. 3, March 2011



Alcohol and TB Disease

Fiske et al Journal of Infection (2009) 58, 395-401

Pulmonary Disease
92.3% vs 61.1%

Smear positive
74% vs 57.6%

IV drug use 
4.2% vs 0.8%



The role of diabetes mellitus in the higher prevalence of tuberculosis among Hispanics; 
Pablos M.A.; Am J Public Health 1997; 87:574-9



TB Infection Diagnosis 
Recommendations

Available Tools



The Tuberculin Skin Test (TST)

• 0.1 ml of 5 TU PPD tuberculin 
injected intradermally 

• Induration in millimeters read 
48-72 hours after injection



Reading the TB Skin Test

Measure induration, 
not erythema!!!



TB Skin Test (TST)

• Pros:  
• Inexpensive
• Simple to perform 
 (if you know what you are doing)

• Cons:  
• Must return in 48-72 hrs
• Interpretation is somewhat 

subjective
• False Negatives:

• Elderly
• Immunosuppressed

• False Positives: 
• Low risk populations
• Non-tuberculous mycobacteria
• BCG vaccination



Classifying the Tuberculin Reaction

• Requires that you know something about the patient

• 5 mm is classified as positive in High-Risk Individuals 
• HIV/Immune suppressed
• Recent contact with a person with infectious TB
• Persons with evidence of old disease

• 10 mm is positive in Persons in High-Risk Settings
• Immigrants from countries with high rates of TB (> 20/100K) (Mexico 28/100K)
• Residents/Employees of congregate settings

• 15 mm is positive…..period



Antigens for Newer Generation IGRAs

• Negative control or nil (e.g., saline, heparin)

• Positive control or mitogen: 
•  non-specific immune response stimulator (e.g., phytohemagglutinin) 

• M. tuberculosis-specific antigens
• Unlike PPD used in TST, do not cross-react with BCG or NTM (some exceptions)
• ESAT-6, CFP-10 (actually simulated using overlapping peptides)



QuantiFERON®-TB Gold Plus

 Essentially 2 tests in one blood draw
 TB1 and TB2 should be close in value



Interpretation Criteria for the 
QFT-GIT Test

Nil 
(IU/mL)

TB Antigen minus Nil 
(IU/mL)

QFT-GIT 
(IU/mL)

Mitogen Interpretation

≤ 8.0 ≤ 0.35 or < 25% of Nil value Negative ≥ 5.0
M. tuberculosis 

infection unlikely

≤ 8.0 ≥ 0.35 and ≥ 25% of Nil value Positive ANY
M. tuberculosis 
infection likely

≥ 8.0 ANY Indeterminate ANY Indeterminate

≤ 8.0
≤ 0.35 and or < 25% of Nil 

value
Indeterminate < 5.0 Indeterminate



QFT calculation…..



QuantiFERON-TB Gold

Mori et al  2004 Am J Respir Crit Care Med ,170: 59–64



T-Spot.TB



Interpretation Criteria 
for the T-Spot.TB

Result Nil*
TB 

Response#
#

Mitogen++ Interpretation+

Positive ≤ 10 spots ≥ 8 spots Any M.tuberculosis infection likely

Borderline ≤ 10 spots 5, 6, or 7 
spots Any Uncertain likelihood of

 M. tuberculosis infection

Negative ≤ 10spots ≤ 4 spots M Tb infection unlikely

Indeterminate
> 10

≤ 10 

Any

< 5 spots

Any

< 20 spots
Uncertain likelihood of 
M. tuberculosis infection



Indeterminate and Borderline Results

• Indeterminate
• Negative control result is too high

• High background production of IFN-γ

• Positive control result is too low
• Immunocompromised patients may not respond to mitogen

• Something went wrong with performing the test

• Borderline (T-Spot only)
• Falls within borderline zone close to negative/positive cut point

Repeat the test



Which is the better test?

• For use in testing, the QFT-Gold Plus and T-spot can 
be considered equivalent.

• The goal is to get an answer!



• Who are you testing?

• What does your lab say?

• Where are you testing/how often do you test?

More important questions



Who are you testing?

• BCG vaccinated populations

• Those unlikely to return for a reading

• Children
• 4 tubes of blood from little people that don’t like needles……

• Persons living with HIV/persons with low WBCs 
(such as with chemotherapy)

• May not have that many cells to start with, concentrating them may help



• Where will the tubes go once the blood is drawn?

• How can we make our clinic hours and lab hours work 
together?

• Is my lab giving me what I need or do I need to 
consider other options?

What does your lab say?



Where are you testing and how often?

• Hospitals and low volume clinics may have more issues 
with QFT

• Get to know your rep and have them come out for 
training if need be



TB Testing Take Homes 

• TST expertise is fading fast
• When can I still use it? 

• If you trust the person placing/reading it knows what they are doing
• No history of BCG
• To add sensitivity
• Repeatedly indeterminate or borderline IGRAs

• IGRAs are becoming the preferred screening tests for TB
• Single visit
• Objective result (positive or negative…..ish)

• TB screening tests are tools that add to the answer 
• They are not the answer themselves
• They do not distinguish between TB infection (LTBI) and TB disease



Evaluate for Tuberculosis Disease



Evaluate to Exclude Active TB Disease

• If there are signs or symptoms to suggest TB disease

• If the TST or IGRA is Positive 

OR

• Child < 5 or immunocompromised person with recent 
exposure even if TST/IGRA negative 

• History
• Physical examination
• Chest X-Ray



Is There Evidence of Disease?             Is Patient at Risk of Progression 
          to Disease?

• Symptoms*
• Fever
• Chills
• Night Sweats
• Weight Loss
• Cough (dry/productive)
• Hemoptysis
• Fatigue
 * only one may be present

• Medical History:
• HIV
• Silicosis
• Chronic Kidney Disease
• Diabetes
• Immunosuppression
• Drug/alcohol/tobacco
• TB exposure



Physical Exam

• General assessment – does person look well? 

• Lung exam

• Check for lymph nodes

• Palpate liver

• Look for anything that will complicate therapy!

• In children look at growth curve/weight/activity



Radiologic Exam

• CXR must be done before treatment of TB Infection

• Must be read as normal

  Or

• IF abnormal:
• Not consistent with Active TB
• Stable abnormality confirmed over a 3 month period



Management of Positive TST or IGRA 
When CXR is Abnormal 

and the Patient Has ANY Signs or Symptoms of TB

• The patient should be suspected of having  TB disease

• Collect 3 sputa for smear and culture

• Consider referring out for TB care or starting standard 4 drug 
(RIPE) treatment 

• If positive smear and/or Gene Xpert
• Report to the health authority and start 4 drug (RIPE) treatment

• Never (ever!) start a treatment for TB infection in a patient with 
possible active TB



Pediatric Considerations for  TB Screening

• Young immune systems, like young bodies, are growing

• By the time you have 5 candles on your birthday cake, your immune 
system behaves more like an adult’s

• There is grey area in children < 6 months of age (any test….every test), 
treat any positive and some negatives

• We overtreat and we are not sorry



TB Testing in Pregnant Persons

• Test in every instance you would test if they were not 
pregnant

• HIV 
• Contact to an active case
• Immigrant from a high-risk country

• The immune system may not react as expected

• Yes, you can/should get a CXR



Yes!  You can X-ray a pregnant patient!



Questions?
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