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Potentially extensive list of 
extra-pulmonary complications



What complications are common 
in people treated for TB?



Outline

1. Post-TB mortality

2. Cardiovascular disease

3. Cancer

4. Mental health disorders

5. Financial impacts



1. Post-TB mortality



People with TB have three times the mortality 
of age- and sex- matched populations

Romanowski et al. Lancet ID 2019



Findings were consistent across subgroups

Romanowski et al. Lancet ID 2019



Cardiovascular disease: 20%

Cancer: 19%

Respiratory disease: 14%

Infectious disease: 9%

Trauma: 5%

Other: 20%

What are the causes of death post-TB?

Romanowski et al. Lancet ID 2019



Basham et al. Can J Pub Health 2021

Is this similar in North America?



Leading causes of death are similar in 
the general population
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What are the death rates for the 10 leading causes of death?

In 2019, the 10 leading causes of death (heart disease, cancer, unintentional injuries, chronic 

lower respiratory diseases, stroke, Alzheimer disease, diabetes, kidney disease, influenza and 

pneumonia, and suicide) remained the same as in 2018, although two causes exchanged ranks 

(Figure 4). Influenza and pneumonia, the eighth leading cause in 2018, became the ninth leading 

cause in 2019, while kidney disease, the ninth leading cause in 2018, became the eighth leading 

cause in 2019 (1). Causes of death are ranked according to number of deaths (1). The 10 leading 

causes of death accounted for 73.4% of all deaths in the United States in 2019.

From 2018 to 2019, age-adjusted death rates decreased for 7 of 10 leading causes of death and 

increased for 1. The rate decreased 1.3% for heart disease (from 163.6 in 2018 to 161.5 in 2019), 

1.9% for cancer (149.1 to 146.2), 3.8% for chronic lower respiratory diseases (39.7 to 38.2), 2.3% 

for Alzheimer disease (30.5 to 29.8), 1.6% for kidney disease (12.9 to 12.7), 17.4% for influenza 

and pneumonia (14.9 to 12.3), and 2.1% for suicide (14.2 to 13.9). The rate increased 2.7% for 

unintentional injuries (48.0 to 49.3). Rates for stroke and diabetes did not change significantly.

Figure 4. Age-adjusted death rates for the 10 leading causes of death in 2019: United States, 2018 and 2019

1Statistically significant decrease in age-adjusted death rate from 2018 to 2019 (p < 0.05).
2Statistically significant increase in age-adjusted death rate from 2018 to 2019 (p < 0.05).

NOTES: A total of 2,854,838 resident deaths were registered in the United States in 2019. The 10 leading causes of death accounted for 73.4% of all deaths in the 
United States in 2019. Causes of death are ranked according to number of deaths. Rankings for 2018 data are not shown. Data table for Figure 4 includes the 

number of deaths for leading causes. Access data table for Figure 4 at: https://www.cdc.gov/nchs/data/databriefs/db395-tables-508.pdf#4.
SOURCE: National Center for Health Statistics, National Vital Statistics System, Mortality.
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We have time to make a difference: mortality 

rate is high for years  post-treatment

Basham et al. Can J Pub Health 2021



2. Cardiovascular disease



Cardiovascular disease (CVD)

▪ Appears to be an association between TB and CVD

▪ Specifically, an association between TB and major adverse 
cardiac events (MACE): 

▪ Acute myocardial infarction

▪ Unstable angina

▪ Cardiovascular mortality

▪ Nonfatal stroke

Basham et al. PloS One 2020 



Increased risk of MACE in people with active 
TB compared with matched controls

Basham et al. PLoS One 2020



Cardiovascular disease (CVD)
▪ Is this from over-representation of CVD risk factors in 
people with TB?
- e.g. smoking, diabetes, age, socioeconomic status

▪Pro-inflammatory cytokines promoting atherosclerosis?  

▪Does latent TB specifically play a role in coronary 
atherosclerosis?

Huaman et al. Clin Inf Dis 2021 (in press)



Increased risk of CVD in people with latent TB 
after adjustment including ASCVD risk score

▪ 29% of LTBI and 24% of non-LTBI participants had a plaque

▪ 9% of LTBI and 3% of non-LTBI participants had obstructive CAD

Huaman et al. Clin Inf Dis 2021 (in press)

Variable Adjusted OR (95%CI) P-value

ASCVD score 1.1 (1.05 - 1.16) <0.001

Latent TB 4.96 (1.05 – 23.44) 0.043

HIV infection 1.24 (0.4 – 7.37) 0.814

Site (Peru vs. Uganda) 0.83 (0.4 – 1.72) 0.625



3. Post-TB Cancer



Post-TB Cancer

▪Some malignancies are established TB risk factors

▪ Lung, head and neck, and hematologic cancers all 
appear to have the strongest association with TB risk

▪But cancer risk also appears elevated post-TB 
therapy

Cheng et al. CID 2017
Simonsen et al. IJTLD 2014



Increase cancer risk in people 
post-TB treatment in Denmark

Simonsen et al. IJTLD 2014



Lung cancer risk appears to be a driver 
of long term cancer risk (i.e. >5 years)

Simonsen et al. IJTLD 2014



Post-TB Cancer

Cheng et al. CID 2017
Simonsen et al. IJTLD 2014

▪Shared risk factors, specifically smoking, likely 
explains some risk 

▪Occult cancer may also be a TB risk factor

▪Chronic inflammation may also play a role

▪Further research is needed to understand the 
relationship between TB and cancer subtypes and the 
populations at highest risk for future malignancies



4. Post-TB mental health



Post-TB mental health

▪ There is limited data examining mental health and substance 
use post-TB

▪We know depression prevalence is high amongst TB patients 
with a pooled prevalence of 45.2% in people with TB

▪ Evidence is emerging that examines post-TB depression and 
potential drivers of depression: we should see some of this 
evidence in our final abstract so stay tuned!

Yen YF et al. J Clin Psych 2015
Duko et al. Ann Geri Psych 2020



5. Socioeconomic Impacts



Cost before and during TB treatment in 
low & middle income countries

Cost was equivalent to 39% (4-148%) 

of household income.

Half of costs occurred before therapy 

and half of cost during therapy.

Data on post-TB therapy not 

reported

Tanimura et al. ERJ 2014



▪ A cohort of 405 people with TB in Malawi were followed to 

examine the impact of TB on finances and employment:

Some people do not recover financially 
from TB one year post-TB treatment

Meghji et al. Thorax 2020
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▪ A cohort of 405 people with TB in Malawi were followed to 

examine the impact of TB on finances and employment:

▪ People in paid work decreased from 72% pre-TB to 63% 12 

months post-TB therapy

▪ 11% of people moved from “employed” to “self-employed” 

▪ Income decreased overall and did not recover to pre-TB levels

▪ The proportion of people living in poverty increased from 41.6% 

pre-TB to 57.7% one year post TB

Some people do not recover financially 
from TB one year post-TB treatment

Meghji et al. Thorax 2020



Summary: post-TB complications may 
not appear extraordinary, but they are

▪ People die of similar non-communicable diseases as the 
general population, but at a much higher rate.

▪ People develop cardiovascular disease at a higher rate

▪ People are likely diagnosed with cancer at a higher rate

▪ People suffer from mood disorders and trauma post-TB

▪ People suffer financial losses and may not recover



Post TB disease: a common refrain

▪ “Association is not causation”

▪ “This highlights the importance of prevention of TB”

▪ “The damage is done, not sure what interventions 
will help”

▪ “This is a primary care issue”



Post TB disease: a response

▪We can risk stratify for CVD, cancer, mood disorders

▪We can enroll in smoking cessation programs

▪We can enroll in drug and alcohol misuse programs

▪We can limit the financial impacts of TB disease





Thank you

Contact information: James.Johnston@bccdc.ca

Post-TB infographic: https://sites.google.com/view/link-tb-
survivors-to-care/home (credit to Kamila Romanowski)
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