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ABSTRACT 

Tuberculosis (TB) has infected billions of people worldwide. The clinical appearance of TB is 

close to that of Coronavirus disease 2019 (COVID-19). Active pulmonary TB infection can lead 

to severe pulmonary distress syndrome. Recent studies have revealed the clinical significance of 

TB surveillance in COVID-19 patients. This mini-review compiled data from published literature 

and addressed the significance of interplay between TB and SARS-CoV-2 co-infection. Bilateral 

cross-relationship between these two major public health issues can be classified into two main 

categories. On the one hand, active TB and multidrug-resistance infections lead to poor 

prognosis, particularly in elderly patients with COVID-19. On the other hand, the SARS-CoV-2 

pandemic caused major harm to the global TB services and surveillance. 
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INTRODUCTION 

  A newly emerged Coronavirus named 

severe acute respiratory syndrome virus 2 

(SARS-CoV-2), an etiologic agent of 

Coronavirus disease 2019 (COVID-19), is 

highly infectious and causes an ongoing 

pandemic. Unlike other human 

coronaviruses, SARS-CoV-2 is genetically 

divergent and not geographically limited. 

COVID-19 patients may be asymptomatic or 

have mild to severe clinical symptoms. 

Since the first detection of SARS-CoV-2 in 

China and the progressive reproductive rate 

of the virus, millions of people have been 

infected worldwide. The mortality rate of 

SARS-CoV-2 (3.4%) is lower than that of 

SARS and Middle-East respiratory 

syndrome (MERS) (1). SARS-CoV-2 

infection begins in the upper respiratory 

tract by binding of viral spike glycoprotein 

to its human receptor angiotensin-converting 

enzyme 2 (ACE2) (2,3), which is expressed 

in almost all body tissues, including oral and 

nasal mucosa, nasopharynx, lung, stomach, 

small intestine, colon, skin, lymph nodes, 

thymus, bone marrow, spleen, liver, kidney 

and brain (4). However, the respiratory route 

of transmission specifies which organs 

affect the most and, in this case, the lung is 

the main organ affected by the SARS-CoV-

2 infection. The site of infection is also 

associated with clinical symptoms. 

  After 3 to 14 days of incubation, 

symptomatic cases of COVID-19 may suffer 

from a variety of clinical symptoms, 

including fever, cough, myalgia or fatigue, 

and less frequently headache, hemoptysis, 

and diarrhea. Severe cases may present with 

interstitial inflammation, lung lesions, 

diffuse alveolar damage, cellular 

fibromyxoid exudates, hyaline membrane 

formation, and pneumocytes desquamation, 

indicating acute respiratory distress 

syndrome (5,6), which may lead to death. 

Several factors can influence the outcome of 

COVID-19. 

  In a cohort study during the pandemic in 

Scotland, it was noted that the mortality rate  

in aged people with diabetes type 1 was 

2.39-fold higher than that in the general 

population (7). In addition, some risk 

factors, including male sex, hypertension, 

obesity, smoking, cardiovascular disorders, 

chronic respiratory disease, cancer (8,9), and 

co-infection with other human pathogens, 

should be considered risk factors for 

increased pathogenicity SARS-CoV-2. 

Controlling human pathogens in the general 

population and protecting those with 

underlying conditions may improve the 

prognosis of the disease. Acute pulmonary 

infections such as tuberculosis (TB) also 

affects lung function in COVID-19 patients 

(10). In this mini-review, we address the 

interplay between TB and SARS-CoV-2 co-

infection and their bilateral impacts on the 

disease outcome.  

TB and COVID-19: challenges and 

considerations 

  Co-infection or superinfection of 

respiratory viral infections with bacterial 

pathogens can result in severe symptoms 

that worsen disease outcomes. SARS-CoV-2 

infection can interfere with intestinal 

homeostasis, favoring bacterial respiratory 

infection. The important role of the 

intestinal–lung axis in controlling bacterial 

pneumonia is well known (11). Bengoechea 

et al. explained that bacterial co-infection 

with SARS-CoV-2 may lead to severe 

inflammatory conditions and tissue damage 

(11). Therefore, it is important to know what 

type of bacterial co-infection can occur and 

to what degree it can affect COVID-19 

patients.  Furthermore, the elevated 

occurrence of TB in some underdeveloped 

and developing countries, along with high 

population density with poor hygiene, 

especially in large cities, comprise a 

scenario that complicates COVID-19 to be 

foreseen (12,13). 

  SARS-CoV-2 pneumonia is fatal in 

susceptible patients. There are, however, 

bacteria that cause the same disease with  
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similar symptoms, which must not be 

ignored. Mycobacterium species is a 

causative agent of pulmonary TB that has 

latently infected a fourth of the global 

population. Here, our current knowledge of 

the risk of TB to lower the prognosis of 

COVI-19 patients and vice versa will be 

argued. One of the early studies was a 

cohort of 36 COVID-19 patients in China 

(14). After one month of follow-up, 9/36 

patients had severe pneumonia, and 7 

(77.8%) were positive for either active or 

inactive TB. The study proposed TB 

infection as a risk factor for SARS-CoV-2 

infection accompanied by an accelerated 

development and progression of COVID-19 

symptoms. The risk of TB in COVID-19 

patients could be even higher than in 

patients with diabetes, resulting in a poor 

prognosis. In this regard, Yao et al. reported 

three cases of COVID-19, of which one 

patient with no underlying conditions had 

died of severe pneumonia and active 

pulmonary TB (15). Singh et al. reported a 

76-year-old Indian woman with long-term 

febrile illness, cough, and shortness of 

breath (16). Molecular and clinical 

examinations have demonstrated Co-

infection of SARS-CoV-2 with active TB. 

Therefore, screening and therapeutic 

management of TB infection in COVID-19 

cases are crucial for a better prognosis. In 

addition to pulmonary TB infection, which 

needs to be differentiated from SARS-CoV-

2 in COVID-19 patients, neurological 

damage may occur. Ata et al. described a 

28-year-old young Indian man with 

headache, vomiting, and glioma-like brain 

mass symptoms (17). Anti-TB therapies and 

follow-up indicated an improved prognosis 

of TB symptoms and a resolution of 

COVID-19 symptoms. According to the 

mentioned study, chest X-ray manifestations 

of COVID-19 and TB are very much alike, 

highlighting the necessity of differentiation 

and screening of patients with TB in 

COVID-19. In another cohort study of 49 

COVID-19 patients from eight countries, a 

high mortality rate (12.3%) in elderly 

patients with active TB was reported (18). 

The findings of this study also indicated that  

individuals with active TB were more 

vulnerable to SARS-CoV-2 infection. 

  In this regard, another cohort in several 

European countries demonstrated a higher 

risk of COVID-19 mortality (11.6%) in 

elderly patients co-infected with multidrug-

resistant (MDR) TB (19). Therefore, an 

MDR-TB infection should be considered a 

significant risk factor for the poor prognosis 

of COVID-19 patients. Tham et al. 

documented co-infection of COVID-19 with 

latent TB in four men aged 22 to 40 years 

(20). The positivity of TB has not been 

observed in any of the molecular-based 

methods, and other tests such as interferon-

gamma release assay (IGRA) can be used to 

detect latent TB (20). It is assumed that 

long-lasting immunity to latent TB confers 

protection against COVID-19 or decreases 

the severity of the disease. In this regard, 

Takahashi assessed the impact of the innate 

immunity-induced BCG vaccine on the 

SARS-CoV-2 mortality rate (21). Data 

revealed a negative association between the 

prevalence of latent TB infection and the 

COVID-19 mortality rate. Non-specific 

innate immunity to latent TB infection can 

therefore mitigate SARS-CoV-2 infection. 

Furthermore, early infection of SARS-CoV-

2 worsens TB scenarios and global TB 

services, including decreased screening and 

surveillance rates, unsuccessful completion 

of care, and increased TB mortality (22–26). 

This will considerably burden healthcare 

workers and clinicians to cope with SARS-

CoV-2 and other infectious pathogens. 

Comorbidity of COVID-19 and TB 

  In this study, we have reviewed the 

literature on the comorbidity of SARS-CoV-

2 with TB. Most of the studies concentrate 

on evaluating the risk of pulmonary TB 

infection following severe COVID-19. 

Airborne pathogens such as Mycobacterium 

tuberculosis may favor infection with 

SARS-CoV-2 or contribute to the 

development and progression of symptoms 

of COVID-19. Co-infection of COVID-19 

with TB can lead to hospitalization and poor 

prognosis (27). Mycobacterium species 

share risk factors for SARS-CoV-2, 

including poverty, overcrowding, pollution, 
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and diabetes (28). As a consequence, 

underdeveloped and developing countries 

may be encumbered with TB and SARS-

CoV-2 co-infections. 

  M. tuberculosis, Mycobacterium bovis, and 

Mycobacterium africanum can cause 

pulmonary TB in low-income countries 

(29). Co-infection of SARS-CoV-2 can also 

increase the TB mortality rate by up to 20% 

for five years (30). However, the 

intervention of recent anti-SARS-CoV-2 

vaccines may affect this outcome. 

According to a relatively similar 

manifestation of chest radiography, it may 

be possible to misdiagnose active TB 

infection with COVID-19. However, the 

high-resolution imaging of chest X-rays 

distinguishes several nodular opacities 

associated with TB from the ground-glass 

opacities of COVID-19 (17). Symptoms, 

including fever and cough, are recorded for 

both diseases. The differential test for the 

screening of TB infection should also be 

carried out. TB could interact with SARS-

CoV-2 and impact the mental and physical 

wellbeing of patients (28,31). The inverse 

situation is more obscure, and strict lock-

downs during the COVID-19 pandemic have 

led to discrepancies in screening endemic 

infectious agents such as TB. 

  Crosstalk between TB and SARS-CoV-2 

can be described in two categories (Figure 

1). First, the surveillance of TB is 

significantly concealed by COVID-19. 

Second, an active and MDR-TB infection 

can lead to poor prognosis and increased 

mortality rate following COVID-19. This 

will change the future outlook for TB 

elimination and put a severe burden on 

healthcare workers. Thus, this obstacle has 

to be addressed to allow patients access to 

regular TB screening and care. In addition, 

the promotion and accessibility of the recent 

anti-SARS-CoV-2 vaccine may reduce the 

risk of TB infection in hospitalized COVID-

19 patients.

Figure 1.  Schematic representation of crosstalk between TB and COVID-19. The future of TB 

elimination and better COVID-19 prognosis are closely interlinked 

We have also suggested the assessment of the efficiency of COVID-19 vaccination in patients 

co-infected with TB. Until the mass vaccination program, good prognosis practices need to be 

implemented to minimize transmission and mortality of SARS-CoV-2. 
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CONCLUSION 

  Managing interaction between COVID-19 

and TB may be challenging. It may change 

the future of TB care. As risk factors, TB 

and MDR-TB may lead to poor prognosis  

and worse COVID-19 outcomes, 

particularly in the elderly. A great deal of 

effort should be put into screening and 

treating active TB infection in hospitalized 

COVID-19 patients. 
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