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Overlap in immune responses Mtb & SARS-CoV-2

• CD4+ T cell responses, Innate regulation, Type I interferons

Brodin. Nat Med 2021; 27: 28–33Singhania et al. Nat Immunol  2018; 19: 1159–1168 



• …. T cells in SARS-CoV-2- Mtb co-infection showed poor polyfunctional 
potential, reduced proliferation capacity, and enhanced HLA-DR expression

• HIV/TB co-infection – sub-optimal T and B cell responses
• COVID-19 patients – reduced frequency of Mtb specific CD4+ T cells –

implications for TB disease progression

Petrone et al. Int J Infect Dis. 2021; 113: S82-S87

Riou et al. J Clin Invest. 2021; 131: e149125



Dheda et al. Lancet Resp Med 2022; 10: 603-22
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Paediatric specific impacts

• Biological impact of SARS-CoV-2 on Mtb pathogenesis may be even more pronounced in 
children given different immune response to adults

• Delayed adult PTB presentations lead to prolonged household exposure – particularly an 
issue in young children

• Staff from TB clinics re-deployed

• Equipment (GeneXpert platforms) re-deployed for COVID-19

• Staff frequently off (with COVID-19 or following COVID-19 exposure)

• Government responses – restricted access to child TB services (social and travel 
restrictions, financial implications of loss of work)

• Many children with TB not evaluated properly or misdiagnosed with COVID-19

• Caregiver anxiety about accessing health care facilities – concern re exposure to COVID-19

• Economic impact of COVID-19 – poverty



What has been the impact of COVID-19 on 
child TB?



Data sources

• Annual case notification data reported to WHO by 215 countries were used

• New and relapse case notification counts were extracted by country, sex, and age 
group from 2014 to 2020

• Three age groups were used: 0–4 years, 5–14 years, and 15 years or older

• Data from all 215 reporting countries were used to estimate annual WHO 
regional and global notification counts



Global trends in notifications

Age 0–4 years
Age 5–14 years Age ≥15 years

Male Female Difference M:F ratio Male Female Difference M:F ratio Male Female Difference M:F ratio

2014 63 706 52 273 11 433 1·219 113 040 120 846 −7806 0·935 3 255 905 1 859 085 1 396 820 1·751

2015 73 319 57 900 15 419 1·266 121 347 129 457 −8110 0·937 3 426 488 1 939 862 1 486 626 1·766

2016 82 590 65 916 16 674 1·253 137 812 146 025 −8213 0·944 3 693 715 2 094 826 1 598 889 1·763

2017 89 789 70 895 18 894 1·267 141 237 144 385 −3148 0·978 3 641 494 2 094 775 1 546 719 1·738

2018 109 305 86 792 22 513 1·259 156 977 161 444 −4467 0·972 3 930 278 2 330 710 1 599 568 1·686

2019 110 224 87 302 22 922 1·263 158 996 164 479 −5483 0·967 3 998 138 2 393 191 1 604 947 1·671

2020 79 151 63 374 15 777 1·249 123 317 133 081 −9764 0·927 3 349 079 2 042 674 1 306 405 1·640



Gender differences



Time series modelling

• Autoregressive integrated moving average 
(ARIMA) time-series modelling was used 
to predict 2020 case notifications on the 
basis of data from 2014 to 2019

• We used data from 2014 to 2018, stratified 
by sex, age group, and location, to develop 
216 independent time series for training

• We fitted ARIMA models to these training 
time series, and the best ten were taken 
forward for assessment of predictive 
accuracy

• The predictive accuracy of these models 
was evaluated by comparing the total 
absolute difference between their 
predicted 2019 values and the observed 
2019 values



Time series modelling



Differences between predicted and observed notifications for 30 HBCs



Ranasinghe et al. Lancet Global Health. 2022; 10; E1774-E1781
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We used linear regression to 
examine whether there was a 
correlation between estimated 
percentage reductions in 
tuberculosis notifications in 2020 
and magnitude of government-
imposed restrictions on mixing to 
mitigate COVID-19, quantified as the 
mean of a COVID-19 stringency 
index for 2020 for the 30 high-
burden countries 

Stringency Index



Relationship between stringency index 
and difference between predicted and 
observed notifications



Summary

• COVID-19 and TB share many similarities 

• Gender differences are seen in all ages that 
require further examination and targeted 
approaches

• The pandemic has had a negative impact on TB 
notifications globally, worst in children

• A concerted effort to address this is required





Questions?


