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ABSTRACT
The presence of both MDR-TB and COVID-19 complicates diagnosis and treatment, as their symptoms can overlap, resulting in 
possible delays in receiving the appropriate care. This study aimed to investigate whether COVID-19 plays a role in the initiation 
or progression of latent or current tuberculosis (TB) infection, especially MDR-TB, through immunosuppression or lung injury. 
On May 19, 2022, a retired black African 40-year-old woman was admitted to the emergency room. She had a history of persistent 
cough, fever, muscle weakness, and weight loss. Reverse transcription polymerase chain reaction (RT-PCR) confirmed the pres-
ence of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), indicating a positive COVID-19 diagnosis. GeneXpert 
MTB/RIF identified Mycobacterium tuberculosis (Mtb) and detected rifampicin resistance, confirming MDR-TB. An oral daily 
antituberculosis regimen consisting of 4 months of kanamycin 1220 mg, moxifloxacin 800 mg, prothionamide 750 mg, clofazimine 
100 mg, pyrazinamide 1200 mg, high-dose isoniazid (HH) 600 mg, ethambutol 1200 mg, and for 5 months moxifloxacin 800 mg, 
clofazimine 100 mg, pyrazinamide 1200 mg, and ethambutol 1200 mg. She received ≈ 5000 IU of low-molecular-weight heparin 
(80 IU/kg for her 61 kg body weight) every 12 h to prevent prothrombotic episodes.

1   |   Introduction

Mycobacterium tuberculosis strains that are resistant to at least 
two of the most potent anti-TB medications, isoniazid (INH) 
and rifampicin (RIF), cause multidrug-resistant tuberculosis 
(MDR-TB) [1]. MDR-TB therapy presents serious public health 
issues because it is complicated, expensive, and time-consuming 
[2]. The coronavirus disease 2019 (COVID-19) pandemic has 
made controlling tuberculosis (TB) more difficult, which may 
increase the incidence of MDR-TB because of a number of di-
rect and indirect reasons [3]. The two most common infectious 
diseases that cause death right now are TB and COVID-19 [4].

COVID-19 pandemic exposed significant health disparities, par-
ticularly with regard to diseases that are directly linked to socio-
economic circumstances [5]. The determinants linked to MDR-TB 
include age, sex, educational level, behavioral (addiction, smok-
ing, and alcoholism), clinical (HIV), prior treatment history, type 
of resistance, accessibility to health services, reduction in social 
protection policies, and social contexts of poverty [6].

GeneXpert and culture are essential methods for the diagnosis of 
MDR-TB. GeneXpert provides rare results, whereas culture con-
firms the diagnosis with susceptibility profiles [7]. Second-line 
anti-TB medications, such as bedaquiline, linezolid, delamanid, 
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clofazimine, levofloxacin or moxifloxacin, amikacin or kana-
mycin, cyclomerize or terizidone, and ethionamide or prothion-
amide, are commonly used to treat MDR-TB for 18–24 months 
[8]. This study illustrates how COVID-19 contributed to the 
development of MDR-TB in individuals with a preexisting TB 
diagnosis.

2   |   What This Study Adds

This study examined the use of imaging modalities, such as 
chest X-ray, for coinfection diagnosis and diagnostic tech-
niques, such as GeneXpert for MDR-TB confirmation in con-
junction with RT-PCR for SARS-CoV-2. This emphasizes the 
importance of integrated care strategies for addressing delays 
in diagnosis and guaranteeing that TB treatment continues 
during the pandemic. This highlights the significance of dif-
ferential diagnosis and identifies overlapping symptoms, such 
as cough, fever, or weariness, which make diagnosis more 
difficult.

3   |   Case/Examination

On May 19, 2022, a 40-year-old HIV-negative retired Black 
African woman with a history of prolonged cough, fever, 
and muscle weakness was admitted to the emergency room. 
She had neither been vaccinated nor previously contracted 
COVID-19. She was familiar with recent travel and explained 
that she had visited her family's house without wearing a 
face mask, using public transit. She presented with low-grade 
fever, cough, lethargy, a further 25-pound (11.34 kg) weight 
loss, progressive night sweats, and new-onset dyspnea on the 
fourth day.

She was unaware of any medical or pharmaceutical history 
in her family. She had pulmonary TB seven years ago and 
had previously received first-line antituberculosis medica-
tion, which included two months of intensive phase treatment 
with rifampicin (R) 300 mg, isoniazid (H) 600 mg, pyrazin-
amide (Z) 1600 mg, and ethambutol (E) 1100 mg, followed by 
four months of continuous phase treatment with rifampicin 

225 mg and isoniazid 450 mg. She consistently adhered to her 
antitubercular treatment plan and fully recovered from TB 
four years ago.

She lived in an overcrowded environment with poor living con-
ditions. Her home lacked proper ventilation, further exacer-
bating her exposure to airborne TB bacteria. Additionally, she 
resided in an area with high levels of air pollution, which may 
have compromised her lung function, making her more suscep-
tible to TB recurrence. Furthermore, her living environment 
had a cold and humid climate, creating favorable conditions for 
the survival and transmission of Mtb, contributing to the per-
sistence of the disease.

Her vital signs indicated a blood pressure of 124/79 mmHg, a 
heart rate of 116 beats per minute, a body temperature of 38.3°C, 
a respiratory rate of 18 breaths per minute, and an oxygen sat-
uration (Sp02) of 89% on room air. Her weight and height were 
61 kg and 1.59 m, respectively.

4   |   Differential Diagnosis, Investigations, and 
Treatment

Her blood count showed 11,950 cells/mm3 white blood cells 
and 14% lymphocytes. Creatinine was 0.9 mg/dL, blood urea 
nitrogen 11 mg/dL, a hemoglobin concentration of 15.3 g/dL, 
hematocrit of 37%, and fasting blood sugar level of 149 mg/dL 
with glycosylated hemoglobin (HbA1c) of 5.1%. The metabolic 
panel measured alanine aminotransferase at 91 U/L and as-
partate aminotransferase at 84 U/L. In this case of MDR-TB, 
sputum microscopy using Ziehl-Neelsen staining detected 
acid-fast bacilli (AFB), confirming active TB, including 
MDR-TB, within 24 h. The GeneXpert assay (Xpert MTB/RIF, 
Cepheid, USA) identified Mtb within 48 h, indicating potential 
rifampicin resistance and establishing MDR-TB. Drug suscep-
tibility testing (DST) using liquid culture revealed high-level 
resistance to isoniazid and rifampicin within 22 days. RT-
PCR confirmed SARS-CoV-2 infection, verifying a positive 
COVID-19 diagnosis in 24 h. For TB culture, the Mycobacteria 
Growth Indicator Tube (MGIT) 960 system (Becton Dickinson, 
USA) utilized Middlebrook 7H9 liquid medium and detected 
bacterial growth through a fluorescence-based technique. In 
DST, the MGIT 960 system (liquid culture) assessed bacterial 
growth in drug-containing tubes compared to drug-free con-
trol tubes.

Active TB was confirmed through a positive sputum mi-
croscopy result, and treatment was initiated immediately. A 
second-line MDR-TB regimen was prescribed on the basis of 
the GeneXpert MTB/RIF assay's detection of rifampicin resis-
tance. Subsequent DST confirmed resistance to both isoniazid 
and rifampicin, guiding the selection of appropriate second-
line drugs. The determination of susceptibility to second-line 
tuberculosis drugs (SL-DST) could not be conducted because 
there was not enough viable bacterial culture grown using the 
MGIT 960 system (a liquid culture method) to perform the 
necessary phenotypic testing for drug susceptibility. She was 
considered at high risk for MDR-TB due to a prior TB diag-
nosis. Therefore, an empirical MDR-TB regimen was initiated 
while awaiting confirmation of culture results. According 

Summary

•	 The co-occurrence of multidrug-resistant tuberculosis 
(MDR-TB) and corona virus disease 2019 (COVID-19) 
in patients with a history of treated tuberculosis pre-
sents significant diagnostic challenges.

•	 It also complicates treatment, making disease man-
agement more difficult.

•	 Overlapping symptoms, such as cough, fever, and 
difficulty breathing, can hinder prompt and accurate 
diagnosis, leading to delays in initiating appropriate 
therapy.

•	 Tailored and integrated treatment plans are essential 
to address the dual burden of MDR-TB and COVID-19, 
to promote treatment adherence, and to reduce the 
risk of adverse outcomes.
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to WHO guidelines prior to 2020, she took moxifloxacin 
800 mg, prothionamide 750 mg, clofazimine 100 mg, pyrazin-
amide 1200 mg, ethambutol 1200 mg, and high-dose isoniazid 
600 mg, all once daily. Once the culture results became avail-
able, her regimen was adjusted accordingly.

In COVID-19, chest x-ray showed a peripheral distribution, pre-
dominantly in the lower lobes. These may be accompanied by 
interlobular septal thickening, indicative of organizing pneumo-
nia or acute respiratory distress syndrome (ARDS). The chest 
X-ray for TB revealed an enlarged hilar lymph nodes, opacifica-
tion in the lung tissue, and a broad mediastinum because of en-
larged mediastinal lymph nodes. Additionally, there is evidence 
of miliary mottling in the lung tissue, cavitation, and effusion in 
both the pleural and pericardial spaces. She was diagnosed with 
MDR-TB (pulmonary) and a COVID-19.

She started receiving 1000 mL of fluid resuscitation (0.9% nor-
mal saline) in the intensive care unit of a hospital. She was ad-
ministered 4 L of oxygen per minute through a nasal cannula to 
correct moderate hypoxemia (Sp02 of 89%). After three hours, 
her oxygen saturation increased to 95%, which falls within the 
normal range. The oral daily antituberculosis regimen consists 
of 4 months of kanamycin 1220 mg (20 mg/kg × 61 kg), moxi-
floxacin 800 mg, prothionamide 750 mg, clofazimine 100 mg, 
pyrazinamide 1200 mg, high-dose isoniazid (HH) 600 mg, and 
ethambutol 1200 mg. For the next 5 months, the regimen in-
cludes moxifloxacin 800 mg, clofazimine 100 mg, pyrazinamide 
1200 mg, and ethambutol 1200 mg. She received ≈5000 IU of 
low-molecular-weight heparin (80 IU/kg for her 61 kg body 
weight) every 12 h to prevent prothrombotic episodes. To pre-
vent secondary bacterial infection, 1 g of ceftriaxone was ad-
ministered intravenously every day for three days. To reduce 
the fever caused by COVID-19, 500 mg of acetaminophen was 
administered as needed.

5   |   Outcomes and Follow-Up

For both infections, lung function and treatment response were 
regularly evaluated. The problems related to COVID-19 and the 
side effects of TB drugs were carefully monitored. The SARS-
CoV-2 PCR test returned negative results after three weeks. 
Plans for outpatient care were made to ensure adherence to 
treatment and to closely monitor for reinfection or relapse. 
She also had two consecutive negative sputum acid-fast bacilli 
smear tests for TB after two months. She continued to attend the 
TB clinic for monthly follow-up sessions.

6   |   Discussion

Globally, the COVID-19 pandemic has had a major impact on TB 
care, causing delays in its surveillance, diagnosis, and treatment. 
Recognizing the coexistence of both infection and comprehend-
ing the possible overlap in symptoms, diagnostic difficulties, and 
laboratory results is essential for diagnosing MDR-TB caused or 
aggravated by COVID-19 [9]. Patients with respiratory symptoms 
and MDR-TB risk factors should be prioritized for GeneXpert 
MTB/RIF or other molecular TB tests. In all suspected COVID-19 
cases, especially in areas where TB is endemic, PCR is used for 

SARS-CoV-2. Chest imaging was used to identify the unique and 
overlapping patterns. Drug resistance testing was performed to 
verify MDR-TB. The symptoms of COVID-19 and MDR-TB may 
overlap, making diagnosis difficult [10].

Typical signs include chronic cough, fever, exhaustion, dyspnea, 
or weight loss (which is particularly severe in TB), which are 
overlapping symptoms of TB and COVID-19. Hemoptysis is 
one of the distinguishing characteristics of TB. COVID-19 is 
more likely to cause anosmia and an acute onset of symptoms 
[11]. Headaches, night sweats, shortness of breath, weak mus-
cles, fever, productive cough, and sore throat were some of the 
patient's symptoms in this study. In addition, there was a lack 
of appetite. She displayed clinical symptoms of both TB and 
COVID-19, including fever, coughing, shortness of breath, and 
weak muscles.

Patients with TB who contract COVID-19 are more likely to expe-
rience negative outcomes because underlying pulmonary infec-
tion is linked to higher mortality in individuals with COVID-19 
[12]. In this study, fluid was found to significantly affect the 
patient's lungs because of leakage from the small blood vessels 
in the lungs, which reduces the ability of the patient's lungs to 
absorb oxygen and causes dyspnea, coughing, and shortness of 
breath. She experienced moderate COVID-19 symptoms. The 
SARS-CoV-2 pandemic, which has spread alarmingly, shares 
numerous similarities with TB, an older and considerably more 
neglected airborne disease. In addition to having a higher risk 
of contracting SARS-CoV-2, patients with TB are more likely to 
experience negative effects from infection [13, 14].

In comparing this case report on the dual burden of MDR-TB 
and COVID-19 with previously published literature, it becomes 
evident that coinfection poses significant challenges in clinical 
management and outcomes. Similar to other studies, this case 
report highlights the risk of severe respiratory complications 
and prolonged SARS-CoV-2 positivity in patients with under-
lying MDR-TB. These findings align with existing literature, 
which indicates a higher likelihood of adverse outcomes in pa-
tients with dual infection (Table 1).

HIV significantly contributes to the reactivation of TB by impair-
ing immune function, whereas diabetes promotes the transition 
from latent TB infection to active disease by modulating the ex-
pression of resuscitation-promoting factors RpfB and RpfD, which 
are involved in reviving dormant mycobacteria [19]. COVID-19 
can exacerbate TB progression by disrupting immune function, 
potentially triggering the reactivation of latent TB or hastening the 
development of active disease. On the other hand, TB can heighten 
the risk of severe COVID-19 because of persistent inflammation 
and a compromised immune system [20]. The COVID-19 pan-
demic has severely affected TB diagnosis and treatment, leading to 
significant diagnostic delays. These delays have been linked to re-
duced hospital admissions and more severe clinical presentations 
when patients were eventually diagnosed [21]. The development 
or exacerbation of MDR-TB is linked to COVID-19 through a com-
plicated web of pathophysiological processes [22, 23]. COVID-19 
does not directly induce MDR-TB. Based on the case presented, 
it is not possible to establish the temporal sequence between 
COVID-19 and MDR-TB. Without knowing which condition came 
first, it is difficult to establish a direct causal relationship. A person 
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with latent TB may develop active TB over time, and if they later 
contract COVID-19, it could complicate TB management but not 
cause MDR-TB. Additionally, the mere coexistence of COVID-19 
and MDR-TB in a patient does not imply causality. Various factors, 
such as preexisting conditions, immune status, and the timing of 
infection, must be considered, as the co-occurrence could be co-
incidental or related to common risk factors, such as weakened 
immunity [24].

However, COVID-19 may impact the development or progres-
sion of MDR-TB through the following mechanisms (Figure  1): 
Dysregulation of the immune system and COVID-19: Cytokine 
storm is a major immunological dysregulation driven by 
COVID-19, which is induced by SARS-CoV-2. Overproduction of 
proinflammatory cytokines such as TNF-α and IL-6 causes im-
munological fatigue and hyperinflammation [25]. SARS-CoV-2 
reduces the body's capacity to regulate latent Mtb infection by de-
pleting CD4+ and CD8+ T cells. The capacity of the immune sys-
tem to contain Mtb is affected by impaired macrophage function, 
which may result in reactivation or advancement of latent TB [26].

TB infection worsens: Latent Mtb can become active in an environ-
ment that is conducive to immunological suppression caused by 
COVID-19. The risk of MDR-TB may increase because of COVID-
19-induced lung damage (fibrosis, consolidation, etc.), which may 
hinder the delivery of TB medications to infected tissues. Through a 
number of pathways, COVID-19 may indirectly aid in the develop-
ment of MDR-TB [27]. COVID-19-related limits, healthcare access 
restrictions, and isolation measures may result in poor treatment 
adherence, which increases the risk of resistance. Antimicrobial 
resistance, especially MDR-TB, may be exacerbated by the wide-
spread administration of broad-spectrum antibiotics for suspected 
bacterial coinfections during COVID-19 [28].

Lung pathology and coinfection: SARS-CoV-2 infection results 
in fibrosis, vascular injury, and alveolar destruction, which in-
tensifies TB pathology. Coinfection with Mtb and COVID-19 
causes increased bacterial load and synergistic inflammation, 
making illness management more difficult [29].

In the above figure, the main cause of MDR-TB includes 
COVID-19, which can disrupt the immune system, particularly 
through a cytokine storm, triggering an excessive immune re-
sponse that can worsen preexisting TB infection [26]. This in-
flammatory response weakens the immune system's ability to 
control TB, potentially leading to the reactivation of latent TB 
or the exacerbation of existing TB. Severe COVID-19 cases often 
result in lymphopenia, a reduction in lymphocytes, which im-
pairs the body's ability to fight TB infection and may contribute 
to the development of MDR-TB, particularly in individuals al-
ready infected with resistant strains [28]. Additionally, COVID-
19-induced macrophage dysfunction can impair the immune 
system's ability to control TB, complicating treatment and pro-
moting bacterial resistance. The pandemic has also led to inap-
propriate antibiotic use, contributing to antimicrobial resistance 
and potentially suboptimal TB treatment. COVID-19-related 
lung damage and the increased risk of coinfection can further 
compromise the immune response and facilitate the spread of 
TB, worsening the disease [27]. The combination of these factors 
can lead to poorer outcomes and an increased risk of developing 
MDR-TB in coinfected individuals [29].C
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The speed of TB onset and progression differs the most in the 
early stages. The symptoms of TB, when they manifest, typically 
have a more gradual onset and proceed over a period of weeks 
or months [30, 31]. Treating patients with both MDR-TB and 
COVID-19 is complicated and requires a multidisciplinary ap-
proach. Drugs for MDR-TB might interfere with COVID-19 ther-
apies; thus, careful management and monitoring are required 
[32]. The treatment of MDR-TB includes 9-month standardized 
regimen of 4 months of intensive phase kanamycin, moxiflox-
acin, prothionamide, clofazimine, pyrazinamide, high-dose 
isoniazid (HH), and ethambutol, and for 5 months moxifloxa-
cin, clofazimine, pyrazinamide, and ethambutol. The intensive 
phase may be prolonged up to 6 months, if the patient remains 
smear-positive after four months of treatment [33]. Given the 
complexity of treating both conditions, managing MDR-TB and 
COVID-19 together requires close monitoring of drug inter-
actions, side effects, and treatment efficacy. Drug interactions 
example, rifampicin may reduce the effectiveness of paxlovid 
(due to enzyme interactions). Paxlovid (nirmatrelvir/ritonavir) 
contains ritonavir, which strongly inhibits CYP3A, affecting the 
metabolism of second-line MDR-TB drugs such as bedaquiline, 
fluoroquinolones, clofazimine, and linezolid. This increases the 
risk of QT prolongation, myelosuppression, and neurotoxicity. 
Significant screening, management, and infection control prob-
lems are presented by COVID-19 and MDR-TB [34].

7   |   Strengths and Limitations of the Study

This case presentation draws attention to a complicated coinfec-
tion that may help clinicians in circumstances like COVID-19 

and MDR-TB. It discusses diagnostic difficulties such as over-
lapping symptoms like fever, cough, or exhaustion and makes a 
distinction between COVID-19 complications, active TB recur-
rence, and MDR-TB progression. It clarifies the dual burden of 
COVID-19 and MDR-TB, which can help guide policies for inte-
grated surveillance and care during pandemics. The results may 
not apply to larger populations with coinfection of MDR-TB and 
COVID-19 because they are based on a single case. Assessing 
the longevity of therapy success might be challenging if the pa-
tient's long-term outcomes are not well investigated.

8   |   Conclusion

The coexistence of MDR-TB and COVID-19 causes significant 
diagnostic and therapeutic challenges because of overlapping 
clinical symptoms, such as cough, fever, and fatigue, which 
make early detection and accurate diagnosis more difficult. 
Additionally, the dual burden may worsen disease severity, 
compromise immune response, and increase the risk of poor 
outcomes. A multidisciplinary approach is necessary for effec-
tive management, including timely diagnosis, careful treatment 
selection to avoid drug interactions, and adherence to infection 
control measures to prevent further transmission and reduce 
mortality.
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FIGURE 1    |    In Figure 1, the arrow symbols (→) indicate processes that are worsened by COVID-19, ultimately leading to the progression and ag-
gravation of multidrug-resistant tuberculosis (MDR-TB).



7 of 8

Acknowledgments

The author has nothing to report.

Ethics Statement

The author has nothing to report.

Consent

A written informed consent was obtained from the patient to publish 
her information. The patient's private information remained confiden-
tial with the researcher.

Conflicts of Interest

The author declares no conflicts of interest.

Data Availability Statement

The author has nothing to report.

References

1. G. Bereda Tola, “Multidrug-Resistant Tuberculosis Associated With 
COVID-19 Infection: A Case Report,” Preprint (2024): 2024111753, 
https://​doi.​org/​10.​20944/​​prepr​ints2​02411.​1753.​v1.

2. S. Yadav, “Primary Isoniazid Mono-Resistant Pulmonary Tuberculo-
sis in a COVID-19-Positive Male: World's First Case of Its Kind in the 
Present Pandemic,” Cureus 14, no. 7 (2022): e27163.

3. A. A. Leonso, K. Brown, R. Prol, S. Rawat, A. Khunger, and R. Brom-
berg, “A Rare Case of Latent Tuberculosis Reactivation Secondary to a 
COVID-19 Infection,” Infectious Disease Reports 14, no. 3 (2022): 446–452.

4. F. L. Santos, L. L. Souza, A. T. Bruce, et al., “Patients' Perceptions Re-
garding Multidrug-Resistant Tuberculosis and Barriers to Seeking Care 
in a Priority City in Brazil During COVID-19 Pandemic: A Qualitative 
Study,” PLoS One 16, no. 4 (2021): e0249822.

5. D. Quan, L. Luna Wong, A. Shallal, et  al., “Impact of Race and 
Socioeconomic Status on Outcomes in Patients Hospitalized With 
COVID-19,” Journal of General Internal Medicine 36 (2021): 1302–1309.

6. F. Mirzayev, K. Viney, N. N. Linh, et al., “World Health Organiza-
tion Recommendations on the Treatment of Drug-Resistant Tuber-
culosis, 2020 Update,” European Respiratory Journal 57, no. 6 (2021): 
2003300.

7. S. R. Atre, J. D. Jagtap, M. I. Faqih, et  al., “Tuberculosis Pathways 
to Care and Transmission of Multidrug Resistance in India,” Ameri-
can Journal of Respiratory and Critical Care Medicine 205, no. 2 (2022): 
233–241.

8. A. S. Piatek, M. Van Cleeff, H. Alexander, et al., “GeneXpert for TB 
Diagnosis: Planned and Purposeful Implementation,” Global Health: 
Science and Practice 1, no. 1 (2013): 18–23.

9. S. Jadhav, A. Nair, P. Mahajan, and V. Nema, “The Crosstalk Between 
HIV-TB Co-Infection and Associated Resistance in the Indian Popula-
tion,” Venereology 3, no. 4 (2024): 183–198.

10. T. Lestari, “Strengthening Health Systems to Improve Tuberculosis 
(TB) Contact Investigation and Preventive Treatment in Mimika, Indo-
nesia,” https://​ris.​cdu.​edu.​au/​ws/​porta​lfiles/​portal/​94561​328/​Thesis_​
CDU_​Lesta​ri_T.​pdf.

11. I. Seah and R. Agrawal, “Can the Coronavirus Disease 2019 
(COVID-19) Affect the Eyes? A Review of Coronaviruses and Ocular 
Implications in Humans and Animals,” Ocular Immunology and In-
flammation 28, no. 3 (2020): 391–395.

12. H. A. Awan, A. M. Sahito, M. Sukaina, et al., “Tuberculosis Amidst 
COVID-19 in Pakistan: A Massive Threat of Overlapping Crises for the 
Fragile Healthcare Systems,” Epidemiology & Infection 150 (2022): e41.

13. O. C. Okonji, E. F. Okonji, P. Mohanan, et al., “Marburg Virus Dis-
ease Outbreak Amidst COVID-19 in the Republic of Guinea: A Point of 
Contention for the Fragile Health System?,” Clinical Epidemiology and 
Global Health 13 (2022): 100920.

14. D. Jia, H. Li, and Y. Xu, “Awareness and Mental Health of Male Drug 
Addicts With Tuberculosis During the COVID-19 Pandemic,” Frontiers 
in Psychiatry 12 (2021): 697508.

15. B. Y. M. Sinaga, J. P. Sinaga, P. Siagian, et al., “Multidrug-Resistant 
Tuberculosis and COVID-19 Coinfection With Diabetes Mellitus in 
Medan, Indonesia: A Case Report,” Open Access Macedonian Journal of 
Medical Sciences 10, no. C (2022): 187–190.

16. S. Yadav and G. Rawal, “Primary Multidrug-Resistant Pulmonary 
Tuberculosis With a Concomitant COVID-19 Infection in an Indian Fe-
male- World's First Case of Its Type in This Current Pandemic,” Journal 
of Family Medicine and Primary Care 10 (2021): 3922–3924.

17. S. C. Vilbrun, L. Mathurin, J. W. Pape, D. Fitzgerald, and K. F. Walsh, 
“Case Report: Multidrug-Resistant Tuberculosis and COVID-19 Coin-
fection in Port-Au-Prince, Haiti,” American Journal of Tropical Medi-
cine and Hygiene 103, no. 5 (2020): 1986–1988, https://​doi.​org/​10.​4269/​
ajtmh.​20-​0851.

18. R. Hassan-Moosa, K. W. Motsomi, R. Narasimmulu, et al., “Drug-
Resistant TB, HIV and COVID-19 Co-Infection: Case Reviews From 
Kwa-Zulu Natal, South Africa,” Infection and Drug Resistance 16 (2023): 
7663–7670.

19. S. Rotundo, M. T. Tassone, F. Serapide, A. Russo, and E. M. Trecari-
chi, “Incipient Tuberculosis: A Comprehensive Overview,” Infection 52, 
no. 4 (2024): 1215–1222, https://​doi.​org/​10.​1007/​s1501​0-​024-​02239​-​4.

20. S. Noviello, G. Fabbri, S. Cerri, et al., “Tuberculous Meningitis and 
Paradoxical Reactions: A Pragmatic Approach,” European Respiratory 
Journal 59, no. 3 (2022): 2102538, https://​doi.​org/​10.​1183/​13993​003.​
02538​-​2021.

21. J. Min, J. S. Kim, H. W. Kim, et  al., “Effects of Underweight and 
Overweight on Mortality in Patients With Pulmonary Tuberculosis,” 
Frontiers in Public Health 19, no. 11 (2023): 1236099.

22. F. T. Tshienda, T. Mputsu, B. B. Izizag, et al., “Co-Infection Pulmo-
nary Tuberculosis and Severe COVID-19 in a Pregnant Woman at the 
University Hospital of Kinshasa: A Case Report,” International Journal 
of Medical Imaging 9, no. 3 (2021): 149.

23. T. Shah, Z. Shah, N. Yasmeen, et al., “Pathogenesis of SARS-CoV-2 
and Mycobacterium tuberculosis Coinfection,” Frontiers in Immunology 
13 (2022): 909011.

24. C. F. McQuaid, A. Vassall, T. Cohen, et al., “The Impact of COVID-19 
on TB: A Review of the Data,” International Journal of Tuberculosis and 
Lung Disease 25, no. 6 (2021): 436–446.

25. M. A. Al-Bari, N. Peake, and N. Eid, “Tuberculosis-Diabetes Comor-
bidities: Mechanistic Insights for Clinical Considerations and Treat-
ment Challenges,” World Journal of Diabetes 15, no. 5 (2024): 853–866.

26. C. O. Onyeani, P. C. Dimo, E. E. Elebesunu, M. E. Ezema, S. Ogun-
sola, and A. Aiyenuro, “Coinfections With COVID-19: A Focus on Tu-
berculosis (TB),” in Management, Body Systems, and Case Studies in 
COVID-19 (Academic Press, Elsevier, 2024), 431–441.

27. T. J. Scriba, M. Maseeme, C. Young, et  al., “Immunopathology in 
Human Tuberculosis,” Science Immunology 9, no. 102 (2024): eado5951.

28. K. Dheda, T. Perumal, H. Moultrie, et  al., “The Intersecting Pan-
demics of Tuberculosis and COVID-19: Population-Level and Patient-
Level Impact, Clinical Presentation, and Corrective Interventions,” 
Lancet Respiratory Medicine 10, no. 6 (2022): 603–622.

https://doi.org/10.20944/preprints202411.1753.v1
https://ris.cdu.edu.au/ws/portalfiles/portal/94561328/Thesis_CDU_Lestari_T.pdf
https://ris.cdu.edu.au/ws/portalfiles/portal/94561328/Thesis_CDU_Lestari_T.pdf
https://doi.org/10.4269/ajtmh.20-0851
https://doi.org/10.4269/ajtmh.20-0851
https://doi.org/10.1007/s15010-024-02239-4
https://doi.org/10.1183/13993003.02538-2021
https://doi.org/10.1183/13993003.02538-2021


8 of 8 Clinical Case Reports, 2025

29. K. R. Stenmark, M. G. Frid, E. Gerasimovskaya, et al., “Mechanisms 
of SARS-CoV-2-Induced Lung Vascular Disease: Potential Role of Com-
plement,” Pulmonary Circulation 11, no. 2 (2021): 20458940211015799.

30. S. Cohen, “Psychosocial Vulnerabilities to Upper Respiratory In-
fectious Illness: Implications for Susceptibility to Coronavirus Disease 
2019 (COVID-19),” Perspectives on Psychological Science 16, no. 1 (2021): 
161–174.

31. S. L. Ngema, “Defining the Role of High-Dose Isoniazid in the Treat-
ment of Multi-Drug Resistance Tuberculosis: Isoniazid Resistant Profil-
ing.” Doctoral dissertation.

32. D. B. Olawade, J. Eberhardt, A. C. David-Olawade, et  al., “Trans-
forming Multidrug-Resistant Tuberculosis Care: The Potentials of 
Telemedicine in Resource-Limited Settings,” Health Sciences Review 12 
(2024): 100185.

33. J. G. Jang and J. H. Chung, “Diagnosis and Treatment of Multidrug-
Resistant Tuberculosis,” Yeungnam University Journal of Medicine 37, 
no. 4 (2020): 277–285.

34. A. C. Meneguim, L. Rebello, M. Das, et al., “Adapting TB Services 
During the COVID-19 Pandemic in Mumbai, India,” International Jour-
nal of Tuberculosis and Lung Disease 24, no. 10 (2020): 1119–1121.


	Dual Burden of MDR-TB and COVID-19 in a Previously Treated Tuberculosis Case: Diagnostic and Therapeutic Dilemmas
	ABSTRACT
	1   |   Introduction
	2   |   What This Study Adds
	3   |   Case/Examination
	4   |   Differential Diagnosis, Investigations, and Treatment
	5   |   Outcomes and Follow-Up
	6   |   Discussion
	7   |   Strengths and Limitations of the Study
	8   |   Conclusion
	Author Contributions
	Acknowledgments
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


