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ABSTRACT
COVID-19 (Coronavirus Disease 2019) pandemic is caused by a novel Coronavirus, SARS-CoV-2 (severe acute respiratory syndrome 
coronavirus 2), which has received worldwide attention and most COVID-19 patients have respiratory symptoms and develop a 
mild disease. In addition, co-infection of SARS-CoV-2 with other respiratory infections of bacterial, other viral and fungal origin 
needs to be validated. The clinical features, course and treatment of tuberculosis (TB) patients with COVID-19 are unclear and 
understudied. There is paucity of literature on this co-infection. Here, authors  present a case report of a 35-year-old diabetic Asian 
male patient who presented to the emergency department as COVID-19 positive with acute exacerbation of symptoms, who later 
developed respiratory distress and was eventually found to have a lung abscess with subsequent tubercular empyema thoracic on 
contrary to a severe COVID-19 pneumonia or a fungal infection. Contrast Enhanced Computed Tomography (CECT) chest along 
with Cartridge-Based Nuclei Acid Amplification Test (CBNAAT) of pleural fluid pus confirmed the tubercular lesion timely to aid the 
diagnosis and further course of management.

CASE REPORT
A 35-year-old COVID-19 positive male patient presented to the 
COVID emergency with a history of recent onset of fever associated 
with non-productive cough since 4 to 5 days and shortness of 
breath since two days. Patient had no history of weight loss, loss 
of appetite, contact with a TB patient in neighborhood or previous 
hospitalisation. Family history was insignificant. Patient was on 
mixtard human insulin (30/70) regimen as 20 units subcutaneously 
before breakfast and 10 units subcutaneously before dinner for 
treatment of diabetes since two years, on which diabetes was 
apparently controlled. He smoked one bundle of bidi daily and 
consumed 28 g of hard liquor daily since 6-7 years. On examination 
patient was conscious and oriented, febrile (38°C), blood pressure 
of 80/50 mmHg, pulse rate of 106 per minute, respiratory rate of 
27 per minute, oxygen saturation of 93% under room air. Chest 
auscultation revealed bilateral crepitations (right >left) along with 
reduced air entry on left-side and bronchial breath sounds over left 
supraclavicular region. Rest of the general physical and systemic 
examination was unremarkable. 

A random blood glucose of 485 mg/dL with urine for ketones one 
positivity along with normal arterial blood gas was noted. Remarkable 
laboratory test findings on the day of admission have been tabulated in 
[Table/Fig-1]. Rest of the laboratory investigations were within normal 
limits. Chest radiograph on the day of admission was suggestive 
of left-sided pleural effusion with bilateral lower respiratory tract 
infection as shown in [Table/Fig-2]. Patient’s Reverse Transcriptase 
Polymerase Chain Reaction (RT-PCR) nasal and throat swab for 
Severe Acute Respiratory Syndrome-Corona Virus-2 (SARS CoV-2) 
was also performed inside the lab. A working diagnosis of COVID-19 
positive with diabetic ketosis with severe acute respiratory infection 
with sepsis with septic shock was provisionally made. Urine and 
blood samples were collected before starting the antibiotics. 

Treatment began with oxygen support via venturi mask at 10 L/min, 
noradrenaline and plain insulin infusion injection was started, which 
was later replaced by a dextrose insulin drip. Injection piperacillin and 
tazobactam along with clindamycin and fluconazole injection were 
started. On second day, as blood pressure improved, inotrope support 
was stopped, however respiratory distress worsened, and oxygen 
saturation started falling below 91%. Patient’s RT-PCR swab reported 
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Serial 
no.

Blood parameters, on the day of admission 
with normal range Values

1. Total leukocyte count (5000-10,000 cells/ mm3) 14530 cells/mm3

2. Differential leukocyte count (60-75% polymorphs, 
20-40% lymphocytes, monocytes 2-6%)

92% neutrophils, 16% 
lymphocytes, and 2% 

monocytes

3. Erythrocyte sedimentation rate (By Westergren: 
0-9 in males)

48

4. Serum lactate dehydrogenase (125-246 U/L) 882 U/L

5. Highly sensitive C reactive protein (<5 mg/L) 90 mg/L

6. Procalcitonin (0.0-0.5 ng/mL) 0.95 ng/mL

7. Serum ferritin level (30-400 ng/mL in males) 369 ng/mL

8. Interleukin-6 level (<7 pg/mL) 22 pg/mL

9. D-dimer of (<500 ng/mL) 1112 ng/mL

10. International normalised ratio (0.8 to 1.2) 0.90

11. HbA1c (Glycated Haemoglobin) 11.5%

12. On day fourth-Blood, Urine and Pus culture for 
bacterial and fungal elements.

Sterile after 48 hours 
of incubation

13. HIV, Hepatitis B and Hepatitis C serology Negative

[Table/Fig-1]: Relevant laboratory findings.

[Table/Fig-2]: Chest radiograph on presentation- suggestive of inhomogeneous 
opacities in bilateral lung fields with left-sided pleural effusion.
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DISCUSSION
Ever since the declaration of COVID-19 disease as pandemic by 
World Health Organisation (WHO), the paradigm of medical research 
has been shifted towards SARS-CoV-2 [1]. A study by Oei W and 
Nishiura H in 2012, estimated a higher mortality among patients 
of influeza co-infected with TB [2]. Studies are available where 
co-infection of SARS-CoV-2 with other respiratory pathogens like 
influenza virus as well as tuberculosis with other coronaviruses like 
SARS-CoV-1 and Middle East Respiratory Syndrome- Corona Virus 
(MERS-CoV) have been mentioned [3-6]. However, there is paucity 
of literature on co-infection of SARS-CoV-2 with a cavitary TB lung 
disease. Recent reviews on TB and COVID-19 co-infection cohorts 
have been tabulated in [Table/Fig-7] [7-12].

The precise mechanism governing COVID-19 and TB co-infection is 
still not known, however with a transient decrease in cellular immunity 
both could augment each other, as a new infection or exaggerated 
reactivation of latent infection, role of various interleukins that affect 
T-cell immune response in response to viral inflammation is an argument 
mentioned in the literature [13]. Inappropriate activation of type-I 
interferon, having antiviral properties, in viral infections like COVID-19 
may promote susceptibility to TB infection [4]. Respiratory symptoms 
like fever, cough, breathlessness, and weakness, are present in both TB 
and SARS-CoV-2 infection, hence the differentiation between the two 
is quite tough on clinical ground, however there is slow progression of 
symptoms in TB as compared to rapid progression in case of COVID-
19. But in this case, patient had no history of previously treated TB, 
constitutional chronic symptoms like loss of weight or loss of appetite, 
however being a resident in endemic region for TB made him a high 
risk subject. A systematic review by Al-Rifai RH et al., stated that 
diabetes mellitus increases the risk of developing active TB infection 
by two to four times, furthermore a study conducted by Guo W et 
al., found that dysregulated glucose metabolism is itself a higher risk 
factor for developing COVID-19 pneumonia and its rapid progression 
[14,15]. This patient initially developed diabetic ketosis which later 
developed into sepsis and to resolve it intense glucose control 
measures and monitoring was done. In this case report radiological 
findings of chest radiograph were inconsistent for COVID-19 and for 
typical tubercular cavitary lung lesion, however, CECT chest along 
with CBNAAT of pleural fluid pus helped in making the final diagnosis. 
CBNAAT for Mycobacterium tuberculosis has yielded variable results 
with sensitivity ranging between 42 to 100% and specificities ranging 
between 85 to 100% [16]. Secondary fungal infections have also 
been reported in COVID-19 patients as evidenced from a study in 
Wuhan, China which reported 3 out of 9 (33.3%) patients and 6 
out of 17 (35.3%) critically ill patients developing secondary fungal 

positive for SARS-COV-2. Prophylactically methyprednisolone and 
enoxaparin injection were started. A CECT chest was performed on 
second day [Table/Fig-3-5], which reported a lung abscess in left upper 
lobe with pyopneumothorax, following which injection vancomycin 
was added to the treatment regimen. An intercostal chest drain was 
inserted in left fifth intercostal space with a resultant reduction in work 
of breathing and a frank pus of 200 mL was drained initially. 

Pus culture for bacterial and fungal growth was collected and pus 
analysis for CBNAAT detected Mycobacterium tuberculosis without 
rifampicin resistance. Patient’s weight was recorded as 43 kilograms. 
The working diagnosis was now changed to COVID-19 positive 
with diabetic ketosis with sepsis with left upper lobe tubercular lung 
abscess and left-sided tubercular empyema thoracis with severe 
acute respiratory infection on third day of admission. Injection 
methylprednisolone was stopped, weight based antitubercular drugs 
were started (isoniazide 200 mg/day, rifampicin 450 mg/day, 
pyrazinamide1000 mg/day and ethambutol 800 mg/day) along with 
tablet pyridoxine 20 mg once a day. As patient started accepting 
orally, a high protein and diabetic diet along with a fixed basal bolus 
insulin regimen were started. Patient’s blood, urine and pus culture 
for bacterial and fungal growth reported sterile after 48 hours of 
incubation on fourth day, [Table/Fig-1]. On sixth day, patient’s 
intercostal chest tube was removed following which oxygen support, 
injection fluconazole and prophylactic enoxaparin were stopped. 
From seventh day onwards patient’s fever subsided, total leukocyte 
count started coming within normal range and antibiotics were 
stopped after 10 days. Finally, patient was discharged with home 
quarantine for 10 days after being reported negative for SARS-
CoV-2 on 12th day of admission [Table/Fig-6].

[Table/Fig-5]: CECT chest (lung window): Fibro atelectatic opacities in left lower 
lobe and ground glass nodules in right upper lobe with areas of consolidation in 
right lower lobe, findings suggestive of infective etiology likely bacterial.

[Table/Fig-6]: Post Intercostal Drainage Tube (ICD) removal, chest radiograph on 
day 12th of admission shows resolution of earlier radiological findings along with 
lung expansion on left-side.

Post-discharge patient reported improvement in general health, 
appetite and well being on telephonic consultation. Patient was 
advised to follow-up in a non-COVID-19 medicine OPD with regular 
monitoring of haemogram, liver and kidney function tests. Written 
informed consent was obtained from the patient for this study.

[Table/Fig-3,4]: CECT chest (mediastinal window): Shows evidence of a well-defined 
cavity of 8 mm thickness in left upper lobe, with air fluid level. Also, presence of left-sided 
loculated pleural effusion of 2×3.5 cm in dimension with pyo-pneumothorax.

(3) (4)
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Serial 
no. reference country

Sample size 
(co-infected/

total) clinical features outcomes (% deaths) Study main findings limitation(s)

1. Tadolini M et 
al., [7]

Multinational 49/49 Mainly males, 43 were 
symptomatic. 36 with active 
TB and another 13 with 
a previous history of TB. 
Other co-morbidities were 
also present in some like- 
HIV infection, diabetes and 
malignancy

18 patients recovered, 
25 patients were still on 
treatment and 6 patients 
expired

Role of SARS-CoV-2 in 
the progression from latent 
TB infection to the active 
disease, as well as the role of 
Mycobacterium tuberculosis  
in the progression of 
COVID-19, requires larger 
studies. It was also found 
COVID-19 also occurred in 
seven patients with post TB 
sequelae. These subjects 
had higher mortality and 
were older to other subjects. 
(Although not statistically 
significant)

Being it multi-national, 
cohorts were heterogeneous, 
with differences in therapeutic 
protocols and access to 
health care services. Hence 
not to be considered a 
representative of Global or 
European perspective.

2. Chen Y et 
al., [8]

China 36/86 Co-infected subjects quickly 
developed respiratory 
symptoms, and had severe 
clinical manifestation

Not available It was found that TB 
infections increases the 
susceptibility to SARS-CoV-2 
infections and its severity

The inclusion criteria on 
classifying subjects with TB 
was not very specific, hence 
cases had heterogeneous 
clinical manifestations. There 
was also lack of information 
on co-morbidities among the 
subjects and also on social 
determinants.

3. Stochino C et 
al., [9]

Italy 20/20 Majority were males, 
13 subjects had 
lymphocytopenia and one 
had thrombocytopenia. 
one patient expired which 
had severe respiratory 
failure. Biochemical tests 
like D-dimer levels showed 
deviations from expected 
values, rest did not

12 patients recovered, 
five patients were still on 
treatment and one patient 
expired

In a highly vulnerable 
population, TB/COVID-19 co-
infection is likely manageable 
with proper care, rigorous 
infection control practices 
and personal protection 
devices to prevent the risk 
of in-hospital transmission 
further

As most of the subjects 
were recent immigrants, 
clinical symptoms were 
not assessed properly due 
to cultural and linguistic 
barriers as well as long-term 
outcomes as follow-up was 
limited to few weeks only.

4. Motta I et al., 
[10]

Italy 69/69 Co-morbidities such as 
hypertension, alcoholism 
and diabetes were prevalent 
among patients who expired 
and most of them were 
elderly males

61 patients recovered and 
8 patients expired

Elderly patients with co-
morbidities; have a higher 
risk of mortality; TB might 
not be a major determinant 
of mortality; Migrants had 
lower mortality as most of 
them were of younger age 
with lower number of co-
morbidities

Cohorts were heterogeneous, 
with differences in therapeutic 
protocols and access to 
health care services. Hence 
not to be considered a 
representative of Global or 
European perspective.

5. Sy KTL et al., 
[11]

Philippines 172/860 Majority of patients were 
males, most of them 
with co-morbidities 
like hypertension and/
or diabetes. Elderly and 
individuals with multiple 
co-morbidities had most of 
the mortality.

95 patients recovered and 
43 patients expired. (34 
unknown)

In COVID-19 patients, co-
infection with TB, increased 
the morbidity and mortality

Study had limited information 
on social determinants and 
co-morbidities that may be 
influencing the co-infection 
and prognosis.

6. Davies MA [12] South Africa 2128/22308 Majority of patients were 
females, most of them 
with co-morbidities 
like hypertension and/
or diabetes. Elderly and 
individuals with multiple 
co-morbidities had most of 
the mortality.

Co-infected HIV 
seronegative individuals 
879 Previous TB + 
COVID-19: 45 deaths 155 
Current TB + COVID-19: 
10 deaths Co-infected HIV 
seropositive individuals 864 
Previous TB + COVID-19: 
42 deaths 172 Current TB 
+ COVID-19: 16 deaths

In patients infected by 
COVID-19, it was found 
that both past history of TB, 
current TB and TB associated 
with HIV increases the risk of 
mortality among them

Study had limited information 
on social determinants and 
co-morbidities that may be 
influencing the co-infection 
and prognosis.

[Table/Fig-7]: Review of recent TB/COVID-19 cohorts published so far.

infection [17]. However, this patient did not develop a fungal infection. 
From this case, it is evident that radiological findings of COVID-19 
could be overlooked in a case of co-infection of COVID-19 with a 
cavitary tubercular lung disease. Also, it was found in a study from Italy 
that no characteristic radiological features for COVID-19 are found in 
most of the cases with co-infection [9]. Lung cavitation due to COVID-
19 pneumonia is also uncommon [18]. The purpose of reporting this 
case was to highlight the importance of considering the possibility 
of co-existing infections like TB in a COVID-19 positive patient, who 
experienced a sudden worsening of respiratory distress on contrary 
to severe COVID-19 infection, as thought of, especially in India. A 
case report by Yousaf Z et al., included six patients with SARS-CoV-2 
and TB co-infection, which highlighted the importance of detecting 
this co-infection earlier so as to avoid unnecessary community spread 
and timely management of COVID-19 [19]. It is still unclear whether 

COVID-19 flares up a latent tubercular infection or slows down its 
own progression in a co-infection. A systematic review and meta-
analysis performed by Gao Y et al., revealed  patients with TB are less 
likely to get COVID-19, but serious complications from COVID-19 are 
more likely to develop in patients with pre-existing tuberculosis [20]. 
Although this patient did not develop severe COVID-19 pneumonia, 
but the role of steroids and immunosuppressive drugs like IL-6 
inhibitor (Tocilizumab) for COVID-19 requires more studies and 
literature especially in TB and COVID-19 co-infected patients.

CONCLUSION(S)
In the ongoing pandemic of COVID-19, clinicians should suspect 
the possibility of COVID-19 and TB co-infection, especially in 
India. Early recognition of this co-infection can help to prioritise 
the therapeutic strategies and prevent transmission in community 
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as both diseases encompass the possibility of altering the clinical 
presentation, course, management and outcome of the patient.
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