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ABSTRACT  

The emergence of COVID-19 caused by SARS-CoV-2 

significantly disrupted global healthcare systems and shifted 

public health priorities. During the pandemic, essential 

tuberculosis (TB) control programs were adversely affected 

due to lockdowns, restricted mobility, and fear of 

infection, leading to reduced access to healthcare 

services. The similarity in clinical and radiological 

features of COVID-19 and TB caused delays in diagnosis 

and under-reporting of TB cases. Several reports showed 

a substantial decline in TB notifications, with India 

experiencing nearly a 29% reduction during peak pandemic 

periods along with increased mortality. Diagnostic services 

were compromised as laboratory infrastructure and manpower 

were diverted toward COVID-19 testing, while contact 

tracing and drug supply chains were also disrupted. 

Socioeconomic difficulties, stigma, and psychological stress 

further influenced TB patient outcomes. However, increased 

awareness of hygiene and infection control may have contributed to reduced transmission 

in some settings. This review emphasizes the impact of COVID-19 on TB services and 

highlights the need for integrated disease surveillance, digital health strategies, and 

resilient TB programs to manage future public health emergencies. 
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1. INTRODUCTION 

2. 2.1-Tuberculosis (TB) 

Tuberculosis (TB) is a chronic infectious disease primarily caused by Mycobacterium 

tuberculosis. It mainly affects the lungs (pulmonary TB) but can also involve other 

organs (extra- pulmonary TB). TB remains a major global health burden, particularly in 

developing countries, due to overcrowding, malnutrition, and limited healthcare access.
[1] 

 

 

Figure 01: Lungs infected With Tuberculosis(TB). 

 

2.2-Causes and Transmission 

TB spreads through airborne droplets released when an infected person coughs, 

sneezes, or speaks. Factors increasing risk include weakened immunity, HIV 

infection, poor nutrition, diabetes, alcohol/smoking, and close contact with TB 

patients.
[2] 

 

 

Figure 02: Transmission Of Tuberculosis (TB). 
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2.3 Daignosis and Drug Used 

Diagnosis is basedon sputummicroscopy, Gene-Xpert test, chest X-ray, Mantoux test, 

and culture methods. The treatment regimen includes first-line anti-TB drugs 

such as Isoniazid, Rifampicin, Pyrazinamide, Ethambutol, and Streptomycin 

under DOTS strategy. Newer regimens include bedaquiline and delamanid for 

MDR-TB cases.
[3]  

 

 

Figure 03: Diagnosis Of Tuberculosis (TB). 

 

2.4 Drugs Used in Tuberculosis 

Tabel 01: Drugs Used in Tuberculosis (TB). 
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Tabel 02: Drugs Used in Tuberculosis(TB). 

 

 

2.5 COVID 19 

COVID-19 isan acute respiratory disease caused by the SARS-CoV-2 virus, first identified in 

December 2019 in Wuhan, China. The disease rapidly spread worldwide, resulting in 

a global pandemic. COVID-19 primarily affects the respiratory system but can 

also impact cardiovascular, neurological, and immune systems. 

 

2.6 Causes of Covid 19 

COVID-19iscaused by SARS-CoV-2, an enveloped, positive-sense single-stranded RNA 

virus belongin g to the Coronaviridae family. The virus enters the human body and binds 

to the ACE-2 receptors present on respiratory epithelial cells, facilitating viral replication and 

disease progression. The primary source of infection is an infected individual, and 

disease severity is influenced by factors such as age, immune status, comorbid conditions 
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(diabetes, hypertension, chronic lung disease), and viral mutations. 

 

2.7 Transmission of Covid 19 

COVID-19 spreadsmainly through respiratory droplets released when an infected 

person coughs, sneezes, talks, or breathes. Transmission also occurs via aerosols in 

poorly ventilated indoor e nvironments, and by touching contaminated surfaces 

followed by contact with the face, nose, or eyes. Close physical contact, crowds, 

public gatherings, and lack of mask usage significantly increase transmission risk. 

The virus has an incubation period of approximately 2–14 days, during which 

infected individuals may remain asymptomatic but still capable of spreading the 

infection.
[6] 

 

 

Figure 04: Transmission Of Covid 19. 

 

2.8 Diagnosis and Drug Used 

The diagnosis of COVID-19 in this procedure is performed using the RT- PCR 

(Reverse Transcription Polymerase Chain Reaction) technique, which is 

considered the gold standard test for detecting SARS-CoV-2 infection. The process 

begins with the collection of a nasopharyngeal or oropharyngeal swab from the 

patient to obtain respiratory secretions. The collected sample is then stored and 

transported under controlled conditions to preserve viral material. Following this, 

the virus is inactivated and RNA is extracted from the specimen. The extracted viral 

RNA undergoes reverse transcription to form complementary DNA (cDNA). This 

cDNA is then amplified through real-time PCR, involving cycles of denaturation, 

annealing, and elongation, allowing specific viral genetic sequences to multiply. 

Fluorescent markers are used to detect the presence of viral DNA during 
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amplification. If the fluorescence signal crosses the set threshold, the result is 

interpreted as positive for COVID- 19; if not, it is considered negative. This method 

is highly sensitive and specific, enabling accurate early-stage detection of COVID-

19 infection.
[7]

 

 

 

Figure 05: Diagnosis of Covid 19. 

 

2.9 Drug Used In Covid 19 

Treatment of COVID-19 includes antiviral drugs, supportive therapy, and immune- 

modulating agents based on disease severity. Antiviral medications such as Remdesivir 

are used in hospitalized patients to reduce viral replication.  

 

Corticosteroids (e.g., Dexamethasone) are administered in moderate to severe cases 

to control severe inflammation and prevent complications like acute respiratory distress 

syndrome (ARDS). Anticoagulants like Heparin or Enoxaparin are given to prevent 

blood clots, which are common in advanced stages. Antipyretics such as Paracetamol 

help relieve fever and body pain, while oxygen therapy and ventilatory support are 

required in patients with respiratory distress. Monoclonal antibodies and 

immunomodulators like Tocilizumab may be used in selected cases to reduce severe 

immune reactions. Adequate hydration, rest, nutrition, and symptomatic care form the 

basis of supportive  treatment. Vaccination is also an essential strategy to prevent severe 

disease and complications.
[8]
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Figure 06: Drug used in Covid 19. 

 

3. LITERATURE REVIEW 

3.1 Kant S., Tyagi R et.al 

The COVID-19 pandemic caused significant global morbidity and mortality, particularly 

among individuals with existing health conditions, and exposed critical gaps in healthcare 

systems. At the same time, it improved public awareness of preventive measures such as 

mask use, cough etiquette, physical distancing, and hygiene practices. Strengthening 

peripheral healthcare facilities and adopting digital consultations enhanced healthcare 

delivery and reduced unnecessary patient movement, including for tuberculosis care. The 

experiences and resources developed during the pandemic present an important 

opportunity to improve healthcare preparedness and strengthen future disease control 

strategies.
[9] 

 

3.2 Maniya M., Patel S., et.al 

The COVID-19 pandemic substantially disrupted tuberculosis services and influenced health-

seeking behavior, resulting in reduced diagnosis and treatment during 2020. Nevertheless, 

timely interventions by health authorities led to a recovery of TB notification and 
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treatment services in 2021. This study highlights the importance of understanding the 

relationship between TB and COVID-19 for primary care physicians. Improved 

awareness of overlapping symptoms and risk factors supports more accurate diagnosis 

and timely management. Overall, the findings aid clinicians in enhancing diagnostic 

vigilance, patient education, and disease control, thereby improving patient outcomes and 

public health response.
[10]

 

 

3.3 Sahu S., Nagtode N. et.al 

This review highlights anotable reduction in tuberculosis case notifications in India 

during the COVID-19 pandemic compared to expected trends in the absence of 

the pandemic. The decline reflects disruptions in detection as well as possible 

changes in transmission dynamics due to widespread mask use, reduced 

mobility, and physical distancing. Evidence suggests that a large proportion of 

TB transmission occurs outside households; therefore, mobility restrictions and 

social behavior changes  may have  influenced disease  spread. The study 

emphasizes that effective tuberculosis control requires a deeper understanding of 

community-level transmission dynamics and coordinated strategies that 

consider both global and regional factors.
[11]

 

 

3.4-Togun T., Kampmann B., et.al 

The COVID-19 pandemic has significantly diverted global public health attention, 

placing tuberculosis control at risk, particularly in low- and middle-income countries. 

Without effective mitigation strategies, existing TB incidence and mortality may rise 

further. However, the simultaneous occurrence of both pandemics offers an opportunity for 

collaboration among communities, healthcare professionals, and policymakers. Strengthened 

recognition of the connection between infectious diseases and socioeconomic factors can 

promote increased investment and long-term structural improvements in disease control, 

ultimately benefiting global public health.
[12]

 

 

3.5 Kara Lukas, Madeleine T.Dang., et.al 

Recent advancements in tuberculosis management indicate progress toward shorter, more 

effective, and better-tolerated treatment regimens for both drug-sensitive and drug-resistant 

TB. Novel drug combinations and host-directed therapies show potential in improving 

treatment outcomes and reducing disease-related complications. However, challenges such as 

drug toxicity, emerging resistance, limited monitoring facilities, and high implementation 
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costs persist, particularly in high-burden settings. Emerging diagnostic technologies and 

vaccine candidates offer promising future directions but require further validation and 

scalability. Overall, integrated approaches combining improved pharmacotherapy, advanced 

diagnostics, preventive strategies, and patient-centered care are essential to achieve 

meaningful and sustainable TB control.
[13]

 

 

4. NEED OF STUDY 

The present study is needed because TB services were severely affected during the COVID- 

19 pandemic due to resource diversion and strict lockdowns, which led to reduced TB 

screening, limited diagnostic testing, and significant under-reporting of cases. These 

disruptions caused delays in case detection, increased treatment interruptions, and weakened 

patient follow-up, thereby raising the risk of developing drug-resistant TB. TB mortality also 

showed a rising trend during the COVID period, and the shared respiratory symptoms 

between TB and COVID-19 created major diagnostic confusion. Understanding these 

impacts is essential to strengthen integrated TB-COVID programs, ensure uninterrupted TB 

care during future health crises, and provide strong evidence support for public health 

planning and India’s TB elimination initiatives. 

 

5. AIM AND OBJECTIVE 

5.1 Aim: To evaluate the impact of the COVID-19 pandemic on tuberculosis(TB) diagnosis 

and treatment services, and to assess changes in TB case notification, diagnostic practices, 

treatment outcomes, and program-level responses during and after the pandemic period. 

 

5.2 OBJECTIVES 

1. To assess the effect of COVID-19 on TB case detection and notification trends before, 

during, and after pandemic phases. 

2. To analyze changes in TB diagnostic services availability and utilization, including 

sputum testing, CBNAAT/GeneXpert, andradiological examinations during COVID-

19 

3. To evaluate the impact of COVID-19 on TB treatment initiation and adherence, including 

interruptions, regimen modifications, and treatment outcomes. 

4. To examine programmatic challenges faced by TB control services such as workforce 

diversion, logistic constraints, and access barriers during the pandemic. 

5. To understand the role of integrated TB-COVID screening and tele-health strategies in 
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restoring TB services and patient follow-up. 

6. To identify gaps and delays in healthcare access among TB patients due to lockdowns, 

travel restrictions, and fear of infection. 

7. To recommend strategic measures for strengthening TB control systems and ensuring 

continuity of care during future infectious disease emergencies. 

 

6. PLAN OF WORK 
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7. DIAGNOSTIC AND TREATMENT GUIDELINES 

WHO and Governmentof India(MoHFW) guidelines on TBdiagnostics (GeneXpert, 

CBNAAT, Truenat) and treatment (DOTS and daily regimen) were referenced for 

contextual data, as reported in Kant Tyagi et al. (2021) and Patel et al. (2024).
[9,10]

 

 

Table 3: Sources of Data and Materials Used in the Study. 

 

 

8. METHODS 

After obtaining permission from the District Tuberculosis Officer (DTO), 

secondary data were collected from the District Tuberculosis Centre, Surat. This 

study was conducted as a cross-sectional study using programmatic data analysis of 

secondary data extracted from the NIKSHAY portal. 

 

The study included all tuberculosis cases notified from Surat Rural between 2019 

and 2021 and registered at the District TB Office from both public and private 

healthcare sectors. Records with missing or incomplete data for the selected 

variables were excluded. Data variables included sociodemographic characteristics 

(age group, sex, and block-wise distribution), TB case notification, universal drug 

sensitivity testing (UDST), contact tracing, sector-wise notification, diagnostic 

methods such as CBNAAT and chest X-ray, microbiologically confirmed cases, and 

treatment outcomes. 
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Data analysis was performed using descriptive statistics, expressed as frequencies 

and percentages. Comparative analysis across the three-year period (2019–2021) 

was conducted to assess differences in case notification, diagnostic modalities, 

sector-wise reporting, and patient outcomes using the Paired t-test and Chi-square 

test. As the study involved secondary data analysis, ethical approval was not 

required.
[10] 

 

8.1 OBSERVATIONS 

In this study, data from three consecutive years (2019–2021) were compared, 

including one year before and one year after the COVID-19 lockdown. Among the 

study population, females accounted for 2,488 cases (32.8%), while males constituted 

5,104 cases (67.2%). The majority of cases (30%) belonged to the 21–30 years age 

group, whereas the least affected age group was 81–90 years. A decline in the 

notification rate was observed across different talukas, with the highest reduction 

noted in Choryasi taluka and the lowest reduction in Umarpada taluka. 

 

A total of 3,893 TB cases were reported in 2019, which declined to 2,363 cases in 2020 

and then increased to 3,637 cases in 2021. A statistically significant decline of 29% in 

reported cases was observed in 2020 compared to 2019 (P = 0.0019), followed by a 

32% increase in 2021 compared to 2020. Pairwise comparison showed a significant 

difference between 2019–2020 (37.8 ± 324.4, P = 0.0019) and 2020– 2021 (108.3 ± 

196.9, P = 0.02), while the difference between 2019–2021 was not statistically 

significant (94.2 ± 303.1, P = 0.4782) (Figure 7).
[10]

 

 

 

Figure 7: Year wise differences in Number of notified cases reported. 

 

Overall, microbiological methods were the predominant diagnostic modality used for 

tuberculosis diagnosis. Of all diagnostic methods, 62.1% of cases were confirmed 
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through microbiological tests, mainly sputum examination, showing a 25% reduction 

compared to the previous year. Additionally, private healthcare facilities exhibited a 

declining notification trend, with a 12.51% decrease in reported cases in 2020 compared to 

the preceding year (Figure 8).
[10]

 

 

 

Figure 8: Notification in Government & Private facilities. 

 

9. IMPACT OF COVID-19 ON TUBERCULOSIS(TB) 

9.1 The Potential Impact of the COVID-19 Pandemic on Tuberculosis Control 

The COVID-19 pandemic has the potential to affect tuberculosis control through 

multiple pathways. It may increase household transmission of TB, delay diagnosis 

and initiation of treatment, and negatively influence treatment outcomes, thereby 

increasing the risk of drug- resistant tuberculosis. In addition, both the direct and 

indirect economic impacts of the pandemic at national and global levels may have 

short-term as well as long-term consequences on TB control programs and healthcare 

service delivery.
[14] 

 

9.2-Impact of COVID-19 on household transmission of TB 

Countries implemented stay-at-home ordersand lockdownsto reducethespread of 

COVID-19. While these measures were effective in limiting community transmission, 

they inadvertently increased the risk of household transmission of tuberculosis (TB). 

Prolonged close contact within households is a key risk factor that facilitates TB 

transmission.
[15,16]

 

 

Modelling studies suggest that a 3-month COVID-19 lockdown in India could 

result in an additional 1.65 million TB cases and 438,000 TB-related deaths over the 
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next five years. Evidence from Brazil indicates that higher intensity and duration of 

household exposure significantly increase the risk of TB infection and disease among 

household members. Children living with sputum-positive adults are particularly 

vulnerable, as their risk of infection is higher than that of the general 

population. Prolonged household contact further increases the likelihood of 

transmission.
[17,18]

 

 

Since TB has a long incubation period, the consequences of increased household transmission 

may only become evident in the coming years. Historical data from the HIV pandemic show 

that TB epidemics emerged in several countries, including South Africa, emphasizing the 

need for continuous public health vigilance and strengthened TB control measures during and 

after pandemics.
[19,20]

 

 

9.3Impact of COVID-19 on TB Treatment and Diagnostic Services 

The overwhelming of healthcare systems by COVID-19 has significantly affected TB 

treatment and diagnostic services. This impact occurs through multiple mechanisms: 

diversion of human and financial resources from routine TB care to pandemic management, 

reduced oversight of TB programs due to focus on COVID-19 by health authorities and the 

media, stress and anxiety among healthcare personnel leading to errors and lower quality 

of care, unavailability of staff due to illness or quarantine, and stigma or fear of COVID-19 

discouraging patients from visiting healthcare facilities.
[21]

 

 

9.4 Impact of COVID-19 on the prevention and control of TB 

The COVID-19 pandemic has disrupted TB prevention and control strategies 

worldwide. Many opportunities for sharing TB research and knowledge, such as 

seminars, workshops, and conferences, were canceled in 2020. Even public awareness events, 

like World Tuberculosis Day on March 24, which aim to educate communities and raise 

funds for TB control, were not held in several countries. 

 

Vaccination programs have also been affected, including the BCG vaccine, which protects 

children from TB. Additionally, preventive therapy for high-risk populations, designed to 

stop latent TB from progressing to active disease, may have been delayed or interrupted. 

These disruptions can potentially increase TB incidence in vulnerable groups. 

 

The broader consequences of COVID-19, including resource diversion, stretched national 
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budgets, and a shift in public, governmental, and media focus toward pandemic management, 

have further hindered routine TB control programs. As a result, the global goal of ending 

TB by 2035 faces significant challenges, with reduced prioritization of TB and other 

endemic diseases compared to pre-pandemic levels.
[22, 23]

 

 

9.5 Impact of COVID-19 on Late Reactivation of TB 

COVID-19 can affect the health and immune status of individuals, potentially 

increasing the risk of developing active TB. Severe respiratory complications, such 

as pneumonia and respiratory failure caused by COVID-19, may cause long-term 

lung damage, which could make individuals more susceptible to TB. Evidence from 

previous viral infections, including HIV and influenza, suggests that such infections 

can either trigger active TB soon after exposure or reactivate latent TB infections.
[24] 

 

In addition to direct health effects, the COVID-19 pandemic has had a severe impact on 

global and national economies. The crisis disproportionately affects vulnerable 

populations through job losses, reduced remittances, rising costs of living, and 

disruptions to essential services such as healthcare and education. These economic 

disruptions can indirectly increase TB risk, as poverty is a well-established factor that 

contributes to both TB infection and progression to active disease.
[25]

 

 

The World Bank estimates that the global extreme poverty rate could rise by 0.3 to 0.7 

percentage points in 2020, pushing an additional 40–60 million people into extreme 

poverty. This increase in poverty may result in higher long-term TB incidence, 

highlighting how socioeconomic consequences of the pandemic are closely linked to TB 

burden and outcomes.
[26]

 

 

9.6 Possible Strategies to Mitigate the Impact of COVID-19 on TB Control 

To reduce the negative effects of COVID-19 on TB control, several measures can be 

adopted. Household transmission of TB can be limited by implementing basic 

infection prevention and control measures, as recommended by the World Health 

Organization for healthcare facilities and high-risk environments. To prevent delays in 

TB diagnosis and treatment caused by the pandemic, strategies such as virtual care and 

digital health technologies can be utilized. Additionally, decentralizing TB treatment 

to community health workers and strengthening the capacity of private healthcare 

providers and academic institutions to deliver TB testing and treatment can help 
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ensure continuity of care and maintain TB control efforts.
[27] 

 

Tabel 4: Possible strategies to mitigate the impact of COVID-19 on tuberculosis (TB) 

control. 

 

 

9.7 The Likely Impact of COVID‑19 on Children with TB  

Children account for a significant proportion of TB mortality, with an estimated 205,000 

deaths annually, predominantly in resource-limited settings. Survival depends on timely 

diagnosis, prompt treatment initiation, continuous availability of child-friendly 

medications, and prevention of transmission from adults with sputum-positive TB. 

During the COVID-19 pandemic, these critical elements of TB care are at risk because 

health resources are redirected to managing COVID-19 patients. Dedicated pediatric TB 

clinics, general child health clinics, and hospital wards may be closed or overwhelmed, 

resulting in missed diagnostic opportunities for children. Moreover, general 



Belkone et al.                                                                      World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 15, Issue 4, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

1408 

 

physicians and nurses who normally provide care for children may be reassigned to adult 

COVID-19 cases, while specialist expertise in pediatric respiratory medicine is diverted 

to managing the pandemic. 

 

Laboratory services for TB diagnostics are also likely to be affected, as testing platforms 

such as GeneXpert machines may be prioritized for COVID-19 testing. Routine review of 

children for subtle TB presentations, such as TB meningitis or slow-progressing pulmonary 

TB, may be delayed, increasing the risk of undetected disease progression. Families may 

hesitate to bring children to healthcare facilities due to fear of COVID-19 exposure, 

further compromising timely diagnosis and treatment. Additionally, preventive therapies like 

isoniazid preventive therapy (IPT) require contact tracing, screening, and administration, 

which are resource- intensive and may not be prioritized during the pandemic, increasing 

the risk of progression from latent TB infection to active TB in vulnerable children under 

five years old. 

 

Social distancing measures and prolonged household confinement may inadvertently increase 

children’s exposure to infectious adults with TB. Therefore, contact tracing for COVID-19 

should also consider TB exposure to protect children from additional risks. Without adequate 

mitigation strategies, childhood TB incidence and severity are likely to rise during the 

COVID- 19 pandemic, highlighting the need for integrated TB and COVID-19 healthcare 

planning.
[12,28]

 

 

10. CONCLUSION 

The COVID-19 pandemic significantly affected tuberculosis (TB) diagnosis, treatment, and 

control programs, especially in high-burden countries like India. During the pandemic, 

diversion of healthcare resources, lockdown restrictions, and fear of COVID-19 infection 

led to reduced access to TB services. A marked decline in TB case notification clearly 

indicated underdiagnosis and delayed detection. Diagnostic facilities such as sputum 

microscopy and CBNAAT/GeneXpert testing were disrupted as laboratories and the 

workforce were redirected toward COVID-19 management. Treatment initiation and follow- 

up of TB patients were compromised, resulting in interruptions and poor treatment 

adherence. These challenges increased the risk of unfavorable treatment outcomes and drug-

resistant TB. Prolonged indoor stay during lockdowns likely increased household 

transmission of TB. Preventive activities like contact tracing, IPT, and BCG vaccination 
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also suffered setbacks. Children and vulnerable populations were disproportionately 

affected due to limited access to healthcare services. However, gradual recovery of TB 

services was observed with the adoption of integrated TB–COVID screening, digital 

health tools, and tele-consultation. The pandemic exposed major gaps in healthcare 

preparedness and disease surveillance systems. Strengthening integrated disease 

management, ensuring uninterrupted TB services, and improving health system resilience 

are essential. Lessons learned from the COVID-19 pandemic should guide future 

strategies to protect TB control programs. Sustained efforts are required to achieve 

national and global TB elimination targets. 
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