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Background: While the COVID-19 pandemic has understandably dominated 

global attention, Tuberculosis (TB) remains a persistent and formidable global 

health threat. Acknowledging the impact of COVID-19 on immune function 

and the decreased referrals of TB patients to medical clinics during the 

pandemic, we sought to assess the clinical and paraclinical characteristics of TB 

patients in two distinct periods: pre-pandemic and pandemic periods. 

Materials and Methods: We retrospectively identified 105 TB patients from the 

year preceding the pandemic and, during the pandemic, selected 72 TB patients 

with a positive history of COVID-19. A comprehensive analysis of various 

features, including age, gender, fever, cough, hemoptysis, and different 

imaging and laboratory parameters, was conducted and compared between the 

two groups. 

Results: Post-pandemic TB patients exhibited a higher prevalence of 

hemoptysis, chest pain, and elevated erythrocyte sedimentation rate (ESR) 

levels, with P-values of 0.014, 0.006, and <0.001, respectively. Furthermore, our 

findings indicated an increased incidence of bilateral imaging features in 

COVID-19 TB patients (P= 0.02). 

Conclusion: Given the potential effects of COVID-19 on immune function and 

the diagnostic challenges posed by overlapping clinical manifestations, 

clinicians should maintain a high index of suspicion for tuberculosis (TB) in 

patients with COVID-19, particularly those presenting with atypical or complex 

symptoms. 
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INTRODUCTION 

Tuberculosis (TB), caused by Mycobacterium tuberculosis, 

is a respiratory infection often presenting in its latent form 

but can sporadically progress to an active infection. (1-3) 

Triggers for active TB encompass immunosuppression, 

chronic obstructive pulmonary disease (COPD), advanced 

age, comorbidities, and others (4), with evidence 

suggesting COVID-19-related immunosuppression may act 

as a catalyst (1). Severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) induces acute respiratory 

distress syndrome as a secondary effect of COVID-19, with 

a higher mortality rate than TB during the pandemic (5). 

Diagnosing both TB and COVID-19 involves a diverse 

range of clinical features, laboratory, and imaging 

modalities. While many missed TB diagnoses can be 

attributed to COVID-19 (1), the pandemic’s full impact on 

TB diagnostic findings remains uncertain.  

TB is initially suspected in patients exhibiting relevant 

clinical manifestations, such as a persistent cough (>2-3 

weeks), fever, night sweats, and weight loss, particularly in 
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regions endemic for TB (6). Initial diagnostic steps include 

chest radiography (CXR), which may reveal focal 

infiltration (upper or lower lobes, unilateral or bilateral) 

or/and pleural effusions. (7-9) Although chest CT scans 

offer higher sensitivity for subtle parenchymal lung 

changes, they are not essential for TB diagnosis and are 

primarily used during outbreaks (10). Laboratory 

confirmation involves sputum acid-fast bacilli (AFP) 

smear, mycobacterial culture, and molecular tests (such as 

nucleic acid amplification (NAA) tests and Xpert MTB/RIF 

assay (11-14). 

COVID-19 presents a broad clinical spectrum from 

mild (minimal pneumonia) to critical illness (exhibiting 

hypoxia, respiratory failure, shock, or multi-organ 

dysfunction) (15, 16). Severe and critical forms are 

associated with comorbidities, advanced age, and physical 

inactivity. (17, 18) Initial presentations often include cough, 

myalgia, and headache, sometimes accompanied by 

diarrhea, sore throat, and alterations in smell or taste. 

Laboratory abnormalities may include lymphopenia 

(<1500/µL), thrombocytopenia, elevated lactate 

dehydrogenase, elevated liver enzymes, and inflammatory 

markers (19-21). CXR may appear normal in early or mild 

cases, with common abnormalities being consolidation and 

ground-glass opacities (22, 23). Although chest CT scan 

findings are more sensitive, they lack specificity for 

COVID-19 and are primarily reserved for hospitalized 

patients, revealing ground-glass opacities (with or without 

consolidation), pleural/interlobar septal thickening, and 

air bronchograms (24, 25). 

The rising incidence of COVID-19/TB coinfection 

during the COVID-19 pandemic, coupled with the 

enduring effects of COVID-19, underscores the need to 

understand their distinct diagnostic features. Moreover, 

the delayed referrals of TB patients to medical clinics 

during the pandemic may also influence these findings. 

This study addresses this diagnostic challenge by 

comparing the clinical and paraclinical profiles of TB 

patients before and during the COVID-19 pandemic.   

MATERIALS AND METHODS 

Study Design 

This retrospective, descriptive-analytical, single-

centered study was conducted at Bou-Ali Hospital in 

Zahedan, Iran. The study included the evaluation of 

medical records for 105 TB patients from the pre-COVID-

19 period (2018-2019) and 72 TB patients with a positive 

COVID-19 Real-time PCR history from 2019-2022. 

Inclusion criteria comprised individuals aged 15 and 

above, no known immunocompromised state, presence of 

imaging at the time of diagnosis, complete documentation, 

and absence of any other established diagnosis. The 

exclusion criteria were concurrent TB-COVID-19 disease, 

presence of an immunodeficiency, significant use of 

immunosuppressive medications, or an 

immunosuppressed state secondary to other causes.  

The following parameters were examined and 

compared across the two groups: documented clinical 

features and physical examination findings, white blood 

cell, hemoglobin, and platelet counts, inflammatory 

markers (Erythrocyte Sedimentation Rate and C-reactive 

protein (assessed with a semi-quantitative measure that 

categorizes levels as follows: negative (no detectable CRP 

in blood, suggesting the absence of significant 

inflammation), +1: mild inflammation, +2: moderate 

inflammation, +3: severe inflammation)), imaging findings, 

pulmonary or extrapulmonary status, duration from 

symptom onset to seeking medical attention, duration of 

hospitalization, and confirmatory tests for TB (positive 

results in AFB smear, PCR, GeneXpert, or culture). 

Clinical features and physical exams included fever, 

chills, cough, hemoptysis, dyspnea, sputum production, 

and chest pain. The imaging findings included cavitation, 

pulmonary or/and extra-pulmonary involvement in both 

CXR and lung CT scan modalities.  

Statistical Analysis 

Population analysis in the two groups was performed 

using SPSS V.26 (IBM, Armonk, New York, USA). 

Descriptive comparisons utilized Chi-Squared tests, while 

independent t-tests were employed for quantitative 

comparisons. Mann-Whitney U-tests were conducted to 

evaluate central tendencies in each group when the 

dependent variable was continuous. 
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Ethical Consideration 

The Ethical Committee of Zahedan University of 

Medical Sciences approved this study under the code: 

IR.ZAUMS.REC.1401.344, adhering to the principles of the 

Declaration of Helsinki. Written informed consent, as 

appropriate, was obtained from each participant. 

 

RESULTS 

Out of the initial 186 patients, 9 were excluded due to 

other diagnoses such as hepatitis C, chronic corticosteroid 

use, Hodgkin lymphoma, bladder cancer, and chronic 

lymphocytic leukemia (CLL). The remaining 177 TB 

patients, comprising 105 pre-COVID-19 and 72 post-

COVID-19 patients, were all aged over 15, with mean ages 

of 56.49±21.40 and 58.31±19.04 years, respectively. Among 

them, 89 were male, and 88 were female. 

Statistical analysis revealed significant differences in 

clinical findings, specifically chest pain and hemoptysis (P-

values of 0.006 and 0.014, respectively). However, there 

were no statistically significant differences in laboratory 

data except for elevated ESR levels, with a P-value of less 

than 0.001. Radiologically, bilateral pulmonary 

involvement demonstrated a significant difference (P-

value<0.02). Notably, the presence of cavitary lesions on 

imaging and intra- and extra-pulmonary involvement was 

not significantly influenced by a previous COVID-19 

infection. The duration from symptom onset to medical 

attention and the duration of hospitalization also did not 

exhibit any significant differences. Detailed results are 

presented in Table 1. 

As per protocol, all COVID-19 patients admitted to our 

hospital receive steroids as part of their treatment. Severe 

cases received Remdesivir, but mild-to-moderate cases 

only received supportive treatments. Tocilizumab, another 

drug associated with COVID-19 treatment that increases 

the risk of TB infections, was a scarce medication back 

then, which we did not have access to. 

 

Table 1. Comparison of the two TB populations with and without a prior COVID-19 infection 

 
 Categories Pre-COVID-19 Post-COVID-19 P-Value 

 Total Patients 105 72  

 Average Age 56.49 ± 21.4 58.31 ± 19.0 0.561 

Gender, N (%) 
Male 52 (49.5) 37 (51.3) 

0.771 
Female 53 (50.5) 35 (48.7) 

Clinical Features, N (%) 

Fever 77 (73.3) 48 (66.7) 0.259 

Cough 84 (80) 61 (84.7) 0.330 

Hemoptysis 12 (11.4) 17 (23.6) 0.014 

Dyspnea 64 (60.9) 53 (73.6) 0.034 

Chest Pain 15 (14.3) 21 (29.2) 0.006 

Sputum production 60 (57.1) 43 (59.7) 0.683 

Weight Loss 57 (54.3) 39 (54.2) 0.985 

Loss of Consciousness 9 (8.6) 13 (18.0) 0.033 

Laboratory Findings 

Average WBC (x1000) 10.56 ± 5.9 10.01 ± 6.25 0.767 

Average Segment %1 73.11 ± 13.2 76.73 ± 12.5 0.033 

Average Hb (g/dL) 11.30 ± 2.2 11.53 ± 1.8 0.326 

Average Plt (x1000/µL) 326.62 ± 138.6 296.85 ± 136.9 0.441 

CRP 

0 11 11 

0.742 
+1 8 5 

+2 23 13 

+3 61 38 

Average ESR (mm/hr) 69.32 ± 32.3 36.58 ± 33.5 <0.001 

Imaging Features, N (%) 

Bilateral 63 (60) 55 (76.4) 0.02 

Cavitation 32 (30.5) 32 (44.4) 0.057 

Pulmonary involvement 77 (73.3) 55 (76.4) 

0.612 Extra-pulmonary involvement 11 (10.5) 5 (6.9) 

Pulmonary and Extra-pulmonary involvement 17 (16.2) 12 (16.7) 

Start of symptoms to medical attention (Days)2 97.18 ± 161.2 103.58 ± 151.5 0.434 

Duration of Hospitalization (Days)3 12.95 ± 8.3 13.80 ± 13.4 0.611 

1 The average percentage of band neutrophils and segmented neutrophils.  
2 The average number of days the patients were hospitalized. 
3 The average number of days between patients’ symptom onset and their seeking medical attention. 
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DISCUSSION 

In this investigation of 177 TB patients before and after 

the onset of the COVID-19 pandemic, we observed 

significant effects of prior COVID-19 infection on ESR 

levels, chest pain, hemoptysis, and the extent of pulmonary 

involvement. These results suggest that a preceding 

COVID-19 infection may exacerbate the progression of TB, 

leading to a more complex presentation. Despite finding no 

statistically significant changes in other studied categories, 

their clinical relevance remains crucial.  

The global TB/COVID-19 study group conducted a 

comprehensive investigation on a global cohort with co-

infections of COVID-19 and TB, identifying fever, dyspnea, 

and dry cough as prevalent symptoms. They reported a 

higher occurrence of co-infections in men with drug-

susceptible pulmonary TB. Their CT imaging revealed both 

typical and atypical ground-glass opacities, sometimes 

coexisting with cavitary and infiltrative TB features (26). 

Despite the exclusion of patients with concurrent 

infections, dyspnea, dry cough, and fever were more 

frequently observed in our study, although none of these 

differences reached statistical significance. Notably, 53 out 

of 72 patients who developed TB after a COVID-19 

infection exhibited dyspnea, 48 had fever, and 61 had 

cough. Imaging in our study also revealed bilateral 

pulmonary involvement. It is crucial to emphasize that our 

study focuses on the impact of a prior COVID-19 infection 

on subsequent TB infections, distinguishing it from the co-

infection focus of the global TB/COVID-19 study group 

(26). The most significant changes between the clinical 

features were the occurrence of chest pain, hemoptysis, 

dyspnea, and loss of consciousness, most of which imply a 

more acute occurrence of symptoms. Among the 

paraclinical findings, ESR levels, bilateral pulmonary 

abnormalities on chest radiography, and mean segmental 

neutrophil counts were significantly different in the post-

COVID-19 era. Comparatively, and in contrast to 

expectations, post-COVID patients had lower ESR levels 

compared to the pre-COVID era. All findings indicate a 

more insidious progression of the disease leading up to the 

acute onset of symptoms.  

Tadolini et al. conducted a study on a cohort of 49 cases 

with both COVID-19 and TB infections, exploring the 

sequelae of this dual condition. They suggested that TB 

treatment might trigger a resurgence of COVID-19 

infection and that high-resolution CT imaging could aid in 

identifying pre-existing TB. This implies the potential for 

bidirectional co-infections between TB and COVID-19 (27). 

In contrast, our study did not evaluate pre-existing TB 

reactivation triggered by a COVID-19 infection or vice 

versa. The significance of prior infection was not 

compared. 

A study from Turkey reported two cases of 

simultaneous TB and COVID-19 infections, examining 

various comorbidities, symptoms (especially fever and 

sputum production), and laboratory tests. They noted that 

fever, nodular CT findings, and bilateral involvement were 

common in both cases (28). Consistently, our study 

revealed statistically significant bilateral lung involvement 

on imaging in TB patients with a prior history of COVID-

19 infection. 

In a study by Yang et al., symptomatic patterns of TB 

and COVID-19 were described separately in Wuhan and 

Zhejiang. They reported fever and cough as predominant 

COVID-19 symptoms (>80% each) in Wuhan, with 

shortness of breath and myalgia in 31% and 11%, 

respectively. They did not explore hemoptysis or evaluate 

co-infections of the two conditions. Imaging comparisons 

indicated that TB reactivation presents with more 

widespread lung involvement, resembling COVID-19 (29). 

Similarly, our findings highlight the statistical significance 

of bilateral lung involvement in TB patients with a prior 

history of COVID-19 infection, reinforcing the resemblance 

between the two conditions. 

 

Limitations and Implications 

While our study provides valuable insights, it is 

essential to acknowledge its limitations. The retrospective 

nature of the study and the exclusion of concurrent 

infections may limit the generalizability of our findings. 

Additionally, the absence of evaluation for pre-existing TB 
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complicates the comprehensive understanding of the 

bidirectional interactions between TB and COVID-19. 

Nevertheless, our results underscore the importance of 

considering a history of COVID-19 in TB patients, 

especially when encountering symptoms such as chest 

pain, hemoptysis, and elevated ESR levels, as these may 

indicate a more intricate clinical course.  

The most notable limitation in our study was the 

inability to ascertain whether patients in the post-

pandemic group had a latent TB infection, hindering a 

thorough evaluation of the impact of a COVID-19 infection 

on TB reactivation. Other limitations include the relatively 

small sample size and the discrepancy in the number of 

patients between the two groups. Further research is 

warranted to explore the intricate relationships between 

these two infectious diseases. 

All patients admitted for COVID-19 to our institution 

during COVID-19 received steroids as part of their 

treatment unless contraindications existed. The long-term 

effects of steroids in suppressing the immune system, as 

well as the tapering process, could have exacerbated the 

patients' TB infections or increased their rate. Additionally, 

Remdesivir, used as our primary COVID-19 treatment, is 

not associated with increased TB infections. Tocilizumab, a 

monoclonal antibody used in COVID-19 treatment, was 

also used during this time, but given its scarcity in our 

region, it was not part of the treatment regimen for our 

patients. 

   

CONCLUSION 

In conclusion, our study underscores that prior 

COVID-19 infections might complicate TB infections. With 

overlapping clinical presentations and similar imaging 

features, coupled with the prevailing emphasis on 

managing COVID-19, there is a critical need for clinicians 

to remain vigilant about TB. Recognition of the intricate 

interactions between these infections is crucial for accurate 

diagnosis and effective management, particularly given the 

potential for bidirectional co-infections. As the medical 

community navigates the challenges posed by dual 

infectious threats, a comprehensive understanding of the 

interplay between TB and COVID-19 becomes essential for 

optimizing patient care and public health efforts. 
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