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Summary

• One of the stories of the GTN research:  implementing Global 
Collaborative Research without funding

• A Research Line exploring the relationship between COVID-19 
and Tuberculosis

• The story of its main results



In 2020 In 2021



Global COVID-19 effect...

...and effect by region

How many infections not diagnosed 

and not treated evolving inot active 

TB?

How many infection TB and MDR-

TB case who continued to transmit?

Overall, we lost 7 years of previous

progress



What staff in the frontline against 
COVID-19: an example

Mexico City

Former MDR-TB reference center, equipped 
with negative pressure ventilation 
monitored rooms.

Transformed (permanently?) into COVID 
hospital.

No alternative for severe TB patients



Advantages Disadvantages Challanges

Rapid Long time to clean data, need 
for queries

Quality of data

Ethical use of existing data Need for specialised staff in 
charge of communication

Can be prospective or 
retrospective

No harm for patients Considered of lower value 
than controlled clinical trials

Keeping the network together 
and ‘making all happy’

Rapid ethical clearance 
(existing ongoing global 
project; no need EC in ,amy 
countries for use retrospective 
non-interventional data)

Relies on network members 
dedication and enthusiasm

Receive the COI statements 
and copyright forms

Rapid publication possible Ensuring all are cited by 
MEDLINE

Advantages and disadvantages of collaborative, operational research



March 2021: COVID-19 explodes

Are there global studies covering TB and COVID-19?

No

• Do we have the potentiality to make it?

Yes, via the Global Tuberculosis Network and connections with WHO

• Scientific interest?

Potentially top

Action 1: Let’s talk with WHO (March-April 2020) and make a pre-test

Action2: Let’s invite all GTN members and existing agencies/countries, etc. (April 2020)

Action 3: Prepare protocol, invitation letters, data sharing agreement, etc (May 2020)

Action 4: Collect data and clean the database (June 2020), then analyse, write and publish



Scientific research questions

• How diagnosis occur? Before TB or COVID? Both together?

• What is the mortality rate? Higher with TB/COVID? Patients die 
because of TB, COVID or both?

• What are the determinants of mortality?

• Is COVID-19 boosting (as HIV) the progressione from TB infection to 
disease?

• What is the role of post-treatment sequelae?



Study plan (Gantt chart)



Pre-test: COVID: Study 49 cases  

TB diagnosed first then COVID-19: 26 (53.0%)

COVID-19 first then TB: 14 (28.5%)

TB and COVID-19 in the same week: 9 (18.3%)

Active TB: 42 pts (85.7%)

TB Sequelae: 7 pts (14.3%)
LETTER: rapid publication, easier



1. Covid-19 can occur before, simultaneously or 
after the diagnosis of TB; 

2. The role of COVID-19 in boosting the 
development of active TB is yet to be cleared

3. Role of TB sequelae in Covid-19 evolution is 
also unclear

4. Further studies are needed to enable analysis 
of interactions and determinants of outcomes 
in patients with both diseases.

WAS THE EDITOR HAPPY? 

306 citations!! Among top Letters ever 



Mortality paper on 69 cases   

- Case fatality rate : 8/69 (11.6%)

- 7 from cohort A (14.3%): 49 pts

- 1 from cohort B (5%): 20 pts

- Migrants: younger, without co-

morbidities, lower mortality

- Older patients, pre-existing co-

morbidities, higher mortality

- Younger pts (including migrants)   

die less



1. Mortality is likely to occur in elderly patients 
with co-morbidities

2. TB might  not be a major determinant of 
mortality

3. Migrants had lower mortality, probably 
because of their younger age and lower 
number of co-morbidities

4. However, in settings where advances forms of 
TB frequently occur and are caused by drug-
resistant strains of MTB, higher mortality rates 
can be expected in younger individuals

Was the Editor happy?

Yes!!

Cited 179  times 

(record for the Journal)



Study plan (Gantt chart)

Study 1 aim: to describe the features of the TB/COVID-19 co-
infected individuals from a prospective, anonymised, multicountry
register-based cohort with special focus on the determinants of
mortality and other outcomes.
Focus on early (COVID-related mortality)



Global TB and COVID-19 study by the Global Tuberculosis
Network (GTN)- Study 1

>700 cases from 36 countries

Preliminary analysis 342 

cases:

- 61 (17.8%) had TB sequelae;  

-197 (57.6%) had TB 

diagnosed before COVID-19 

(median number [IQR] of 85 

(45-151,5) days

- 57 (16.7%) had concomitant 

TB-COVID-19 diagnoses 

- 27 (7.9%) had COVID-19 

diagnosed before TB with a 

median number [IQR] of 18 

(13-33) days. 73 citations



Tuberculosis n (%)*

Males 540/767 (70.4)

Median (IQR) age, years at last birthday 44 (30-58)

TB Form

New case 618/723(85.5)

Relapse 59/723 (8.2)

Lost to follow-up 29/723 (4.0)

Failure 17/723 (2.4)

Pulmonary TB 648/755 (85,8)

TB laboratory confirmed 612/732(83.6)

Solid culture 441/638 (69.3)

Liquid culture 324/638 (50.9)

Xpert MTB/RIF 410/638 (64.5)

First line LPA 105/638 (16.5)

Second line LPA 28/638 (4.4)

TB drug resistance pattern at 

TB diagnosis

Pan-susceptible TB 517/607 (85.2)

Drug-resistant TB 90/607(14.8)

* Data are reported in the table as number/total number of patients for whom data are available (%).

GTN TB/COVID-19 clinical study: 1. General details

Majority of patients are males, 
with Pulmonary TB, 
bacteriologically 
confirmed and drug-
susceptible



COVID-19 signs and symptoms n: 538 (%)*

Abdominal pain 34 (6.3)

Arthralgia 36(6.7)

Chest pain 88 (16.3)

Diarrhoea 52 (9.7)

Dry cough 311 (57.8)

Fever 386 (71.7)

Headache 133 (24.7)

Confusion 34 (6.3)

Malaise 96 (17.8)

Myalgia 87 (12.9)

Nasal congestion 73 (13.6)

Olfactory disorders 48 (8.9)

Shortness of breath 192 (35.7)

Sore throat 96 (17.8)

Taste disorders 56 (10.4)

Tiredness 114 (21.2)

Vomiting/nausea 38 (7.1)

Other symptoms 74 (13.7)

* Data are reported in the table as number/total number of patients for whom data are available (%).

2. Signs & symptoms

Majority of pts report:
- Fever, dry cough, dyspnoea.
- 9-10% with typical symptoms for COVID-
19



Radiology at COVID-19 diagnosis n (%)*

CT scan 109/642 (17.0)

Chest X- Ray 2014/642 (33.3)

CT scan and chest X- Ray 157/642 (24.5)

Not done 162/642 (25.2)

Typical ground glass opacity, unilateral
40/266 (15.1)

Typical ground glass opacity, bilateral 126/266 (47.4)

Typical ground glass opacities, bilateral + 

atypical
6/266 (2.2)

Atypical opacity 56/266 (21.0)

No opacity 38/266 (14.3)

Radiology at TB diagnosis N: 633 (%)*

Unilateral pulmonary cavitary lesions 125 (19.7)

Bilateral pulmonary cavitary lesions 123 (19.4)

Unilateral pulmonary infiltrate, (no cavities) 102 (16.1)

Bilateral pulmonary infiltrates (no cavities) 115 (18.2)

Other radiological TB form 143 (22.6)

Radiology done 608/767 (79.3)

* Data are reported in the table as number/total number of patients for whom data are available (%).

3. Radiology

COVID-19: Radiology in 75% of patients
86% with typical or atypical ground glass opacities

TB: 79.3% with chest imaging done
39.1% with cavities  



Ventilation during COVID-19 treatment n (%)*

No ventilation 513/626 (81.9)

Invasive mechanical ventilation 46/626 (7.4)

Non-invasive mechanical ventilation 67/626 (10.7)

Supplemental Oxygen 198/619 (32.0)

* Data are reported in the table as number/total number of patients for whom data are available (%).

4. Treatment: oxygen and ventilation

One third of patients need oxygen and >10% ventilation. 
Question 2: these patients are complex to manage with important burden on health 

services in countries with high burden of cases.
Oxygen stock-out? Not enough ventilators? Which services/staff to take care?



5. Mortality

COVID-19 
Provisional 
outcomes

Overall mortality 
85/767: 11.1%

Mortality excluding164 patients with 

unknown outcome/ unresolved COVID-
19/PCR not converted-unknown

85/603: 14.1%

Excluding other causes of death:
74/767: 9.6%



Variable (comparison) Univariable analysis Multivariable analysis

OR (95% CI) p OR (95% CI) p

Age, years (10 years increase) 1.82 (1.58-2.09) <0.0001 1.93 (1.60-2.32) <0.0001

Males (yes vs no) 2.08 (1.16-3.71) 0.014 2.92 (1.38-6.16) 0.005

≥1 comorbidity (yes vs no) 6.01 (3.21-11.27) <0.0001 - -
Diabetes Mellitus (yes vs no) 2.69 (1.67-4.35) <0.0001 - -
Cardiovascular Disease (yes vs no) 5.12 (3.19-8.22) <0.0001 - -
Chronic Resp. Disease (yes vs no) 3.00 (1.74-5.18) <0.0001 - -
HIV (yes vs no) 1.48 (0.77-2.87) 0.241 - -
Chronic Liver Disease (yes vs no) 1.69 (0.82-3.46) 0.155 - -
Chronic Renal Disease (yes vs no) 3.00 (1.74-5.18) <0.0001 - -

Invasive ventilation (yes vs no) 25.18 (12.64-50.13) <0.0001 28.22 (1.37-64.39) <0.0001

Active TB (yes vs no) 1.5 (1.0-2.5) 0.069 - -

Hospitalization due to COVID-19 (yes 

vs no)
3.54 (1.95-6.41) <0.0001 - -

Duration of hospitalization (1 day 

increase)
0.98 (0.96-1.01) 0.072 - -

Europe (yes vs no) 1.63 (1.04-2.57) 0.034

6. Logistic regression analysis to assess the relationship between demographic, 

epidemiological, clinical variables and mortality 



Relevant research clinical & programmatic 
questions

1. Does COVID-19 increase progression from TBI to TB? NO

2. Are the TB / COVID-19 pts more difficult to manage (oxygen, ventilation)? YES

3. Are the preliminary results on mortality (11.6%) confirmed? YES What ‘additional’ 
risk is brough by COVID-19 on mortality? What are the determinants of mortality?

4. Will the co-infection really impact dramatically health services in high TB incidence 
countries? YES



TB-COVID Global Cohort Study 2

The previous study reported early mortality, 

mainly related to COVID-19.

This study reported long-term outcomes related 

to both TB and COVID 19

11 
citations
so far



788 patients with COVID-19 and TB (active or sequelae) were recruited from 31

countries, and 10.8% (n=85) died during the observation period. Survival was 

significantly lower among patients whose death was attributed to TB and 

COVID-19 versus those dying because of either TB or COVID-19 alone (p<0.001). 

Significant adjusted risk factors for TB mortality were higher age (hazard

ratio (HR) 1.05, 95% CI 1.03–1.07), HIV infection (HR 2.29, 95% CI 1.02–5.16) and 

invasive ventilation (HR 4.28, 95% CI 2.34–7.83). For COVID-19 mortality, the 

adjusted risks were higher age (HR 1.03, 95% CI 1.02–1.04), male sex (HR 2.21, 

95% CI 1.24–3.91), oxygen requirement (HR 7.93, 95% CI 3.44– 18.26) and 

invasive ventilation (HR 2.19, 95% CI 1.36–3.53).





GTN Global study: 'impact on health systems’

N° telehealth examinations; TB cases (DS- and DR-TB, patients hospitalized and managed as OP) and LTBI (pts/ 
N ° of examinations) diagnosed in 2020 vs 2019 in >35 centers, 19 countries (6 with population-based data), 5 

continents 

114 citations!!!



Interim analysis
TB: 

2019 vs 2020

Diagnosed Discharged

DiedDR

Ambulatory-OP Telehealth

ERJ 2021 



Interim analysis
TBI 

2019 vs 2020

New 
infections

IGRAS+TST

Without Russia Without Russia

ERJ 2021  



We warmly thank 
all contributors!!!

Acknowledgements: The 
contributors of the Global 
Tuberculosis Network and 
TB/COVID-19 Global Study Group
are: Nicolas Casco (Instituto de 
Tisioneumonología Prof. Dr R. 
Vaccarezza, Buenos Aires, 
Argentina); ……



Singapore: COVID-19 measures increase TB 
detection

The exception confirming the rule

ERJ 2021



Conclusions

1. More and more information from Operational Research on TB/COVID-19 

complementing routine surveillance data 

2. COVID-19 can appear before, during and after TB

3. Can COVID-19 'facilitate/boost' the transition from LTBI to TB? Probably not, 

but studies are needed to monitor progression also in the long run.

4. Main determinats of mortality are age and co-morbidities, although HIV, TB, 

poverty and malnutrition may play an important role, expecially in high 

incidence countries

5. Infection control measures and contact tracing are crucial to limit the spread of 

both diseases!

6. We should be ready for the next pandemic!!





First we do what is necessary, 

then we do what is possible 

and finally, 

we  work to make the 

impossible, possible…

Thank you!!!!
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