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Abstract: Objective: To analyze prevalence of tuberculosis among the people who presented PIMS 
with complaints of fever, cough, difficulty in breathing during COVID pandemic.Study Design: 
Retrospective/ Cross-sectional study.Place and Duration: Department of Radiology, Pakistan 
Institute of Medical Sciences, Islamabad. 2020-2023. Methods: Total 17121 patients who presented 
PIMS during COVID pandemic with complaints of high grade fever, cough, difficulty in breathing 
,were included in this study. Following the acquisition, the HRCT scans were conducted by a skilled 
and experienced technician and researcher, utilizing GE Healthcare equipment for HRCT Chest 
procedures. The scans covered the lung apices to the bases and were executed with maximal 
inspiration, employing a CT scanner from Toshiba Aquilion. Frequency of TB among all cases was 
recorded. SPSS 21.0 was used to analyze all data.Results: This study incorporated a total of 17,121 
patients, comprising 9,961 (58.1%) males and 7,160 (41.8%) females. The mean age of the enrolled 
cases was 49.11±7.67 years, demonstrating consistency with the findings of a prior study [33].  This 
study also examined the prevalence of Tuberculosis in different years based on imaging findings of 
HRCT chest as follows: in 2020, 582 cases out of 2,450, equivalent to 23.7%; in 2021, 2,377 cases out 
of 9,584, equivalent to 24.8%; in 2022, 1,099 cases out of 3,913, equivalent to 28.1% and in 2023, 295 
cases out of 1,174, equivalent to 25.1%. The average prevalence of TB cases from 2020 to 2023 was 
determined to be 4,353 cases out of 17,121, which is equal to 25.42%.Conclusion: As per the National 
Tuberculosis Program (NTP) in Pakistan, the prevalence rate of tuberculosis stands at 340 cases per 
100,000 population, equivalent to 0.34%. However, our study reveals an exceptionally high 
frequency of TB cases. Specifically, the prevalence of Tuberculosis in 2020 was 23.7% (582 out of 
2,450), in 2021 it was 24.8% (2,377 out of 9,584), in 2022 it surged to 28.1% (1,099 out of 3,913), and 
in 2023 it was 25.1% (295 out of 1,174). The average prevalence of TB cases over the period from 2020 
to 2023 was calculated at 25.4% (4,353 out of 17,121). Consequently, our findings suggest the 
presence of a substantial tuberculosis burden in Pakistan, equating to a TB Tsunami in Pakistan. 
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1. Introduction 

Pulmonary tuberculosis is widespread among the poor socioeconomic class. Tuberculosis (TB) 
is one of the major concerns of society and the leading single cause of death due to infection in the 
world accounting for three million deaths per year. The World Health Organization (WHO) ranks TB 
as "the world's most neglected crisis [1]. 

Pakistan is ranked as the fifth-highest nation contracting tuberculosis in the world [1]. 
Tuberculosis disease is as high as 0.4 million in Pakistan, including more than 15,000 children. Every 
year 70, 000 of these patients die. Pakistan bears the fifth greatest TB burden in the world, among 
which 46000 people died of the illness in 2020 alone. Pakistan still accounts for 61% of the TB burden 
in the WHO Eastern mediterranean Region [2]. 

Prior to COVID-19, tuberculosis (TB) was the most common infectious illness and continues to 
be a major global public health concern [1]. 10.4 million new cases were recorded in 2015, and 10.6 
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million cases are predicted to be reported in 2021[2]. Approximately 10.0 million new cases of 
tuberculosis infections and 1.5 million tuberculosis deaths occurred worldwide in 2019 alone.[1] 
Every year, millions of people worldwide pass away from TB.  In 2021, 1.6 million individuals died 
from tuberculosis (TB), including 187,000 people living with HIV, according to the World Health 
Organization's (WHO) Global TB report. This is a 4.5% increase from the previous year. In the 
impoverished world, pulmonary TB remains the most prevalent infectious illness that may spread. 
With around 3 million deaths per year from infectious diseases in underdeveloped nations, it is one 
of the biggest causes for concern [3]. The World Health Organization states that tuberculosis is the 
most neglected infectious illness worldwide [4].  All age groups are affected, with the lower 
socioeconomic class being more affected. Each person's illness presentation is unique, and it 
influences some sorts of [5]. Individuals who have active infections exhibit fever, weight loss, 
hemoptysis, productive cough, and night sweats.[6] 

It's unclear why there are these gender variances. These might result from variations in the 
frequency of infection, the speed at which an infection progresses into an illness, the underreporting 
of cases involving women, or the accessibility of care. It is often known that there is a link between 
poverty and tuberculosis (TB), with the poorest members of society having the greatest rates of TB 
[10].  People with low incomes who live in congested locations and those with limited education are 
more likely to get tuberculosis [11]. Poor nutrition brought on by poverty may be linked to changes 
in immunological function. However, poverty that leads to cramped living quarters, inadequate 
ventilation, and unhygienic behaviors increases the likelihood of tuberculosis [12]. Numerous studies 
have been carried out to understand people's beliefs, behaviors, and knowledge regarding TB [13,14].  
According to an Indian poll, most respondents (93%) had heard of tuberculosis (TB), but only 20.5% 
had enough understanding of the disease [13]. 

According to National Tuberculosis Program (NTP), Pakistan ranks 5th amongst the high 
burden countries in the world. The prevalence, incidence, and mortality per 100,000 population per 
year from TB in Pakistan are 340, 259 and 20 respectively. In 2001, TB was declared a national 
emergency then, the Ministry of Health initiated the creation of National TB Program (NTP) which 
by 2025, aims to reduce the incidence of TB by half as compared to the incidence rate in 2012 The goal 
of NTP is to “Get back on track to end the TB epidemic by 2030” and mission statement is “Effectively 
end the TB epidemic in Pakistan by 2035” NTP now is implementing Global Fund assisted grant 
through a mechanism of Single Stream Funding (SSF) as principal recipient [14] . NTP acts as a 
collaborating body at the central level for the development of uniform policies and strategies in 
facilitating donor cooperation at national and international levels [14]. 

WHO applied a TBIC (TB infection control) policy to counteract the spread of TB in 2009 and 
Pakistan's national TBIC plan approved this policy [15]. Programmatic Management of Drug-
Resistant Tuberculosis (PMDT) model of care in 2010 was introduced by NTP [16,17]. The PMDT 
program of Pakistan contains a macrosystem at the top, which includes WHO and Global Fund, and 
a microsystem at the bottom, which includes national and provincial TB programs and NGOs 
working mutually. NTP formed several clinics throughout the country granting free of cost 
consultation and medicines for drug resistant TB alongside with contact tracing under the mandatory 
TB case notification project (MCN). The success rate reached 76% as compared to 10%–46% 
previously and death rate declined from 40% to 13% by 2011 after the initiation of these clinics [17,18]. 
Accompanied by NTP, provincial TB program (PTP) is also formed in every province and has parallel 
aims to eradicate TB by the forthcoming decade. To curtail the gap between notified cases and actual 
cases, NTP established a Public-Private Mix model (PPM) in 2014 which had 4 groups of the public 
sector namely TB care provided by NGOs, general practitioner (GP), private hospitals, and other 
public sector hospitals like Railway hospitals, WAPDA etc. PPM model directed to increase case 
notifications in the age groups of <15 years and > 54 years [19]. Directly Observed Treatment, Short 
course (DOTS) is also commenced in all the provinces according to WHO guidelines in which the 
patients are provided short course drugs along with careful watching of treatment by the health care 
workers [20]. (Table 1) 
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To diminish the influence on diagnosis and treatment of TB during COVID 19, numerous 
methods were taken in different cities like Karachi which include co-screening for COVID 19 and TB 
in pre-existing TB centers, home delivery of medicines, preservation of protocols for the protection 
of both the patients and healthcare workers, closely monitoring the mental well-being of health care 
workers and regular check up on the patients who test positive [22]. 

For tuberculosis to be effectively controlled, several issues must be resolved, especially in poor 
nations. These include creating an efficient surveillance system, quickly identifying cases, expanding 
DOTS to difficult-to-reach areas, fortifying DOTS in urban settings, making sure there is enough staff 
and laboratory space, involving private practitioners, providing MDR case treatment facilities, 
identifying TB cases in children and extra-pulmonary cases, and efficiently coordinating efforts 
amongst healthcare providers [5,26,27].  Furthermore, HIV has an impact on the prevalence of TB, 
thus both illnesses require efficient control strategies. To enhance diagnostics, create new medications 
and vaccines, create a straightforward and efficient treatment plan for treating HIV and TB 
concurrently, increase programmed effectiveness, better understand the connection between TB and 
chronic illnesses like diabetes and smoking, and pinpoint behavioral and social factors that prevent 
cases from being detected, more research is necessary [8,28]. 

In 2022, the funding allocated for Tuberculosis (TB) amounted to $36 million, with 35% coming 
from domestic sources and the remaining 65% from international sources. However, in the 
subsequent year, the National TB budget for 2023 experienced a significant increase, reaching $158 
million. Despite this augmentation, the distribution of funding sources underwent a notable shift 
[29]. In 2023, domestic funding comprised only 5.5% of the total budget, while international funding 
constituted 32%. Shockingly, a substantial 63% of the budget remained unfunded, highlighting a 
significant gap in financial resources for addressing the pressing public health issue of Tuberculosis. 
The disparity between the national budget and available funding underscores the urgency for 
increased support, both domestically and internationally, to effectively combat and control TB in the 
coming years [29]. 

In addition to providing some recommendations for resolving these issues, this article aims to 
highlight the critical importance of Pakistan's TB health surveillance infrastructure and highlight the 
serious challenges in TB management that have befallen one of the nations with the highest TB 
burden, Pakistan. 

Table 1. Surveillance programs in the Pakistan. 

Surveillance Programs  Purposes 
National Tuberculosis (Tb) 

Program (NTP) [15] 
It runs according to WHO guidelines and aims to decrease the incidence of 

TB and the number of deaths by Tb to almost zero. 
National TBIC (Tuberculosis 
infection control) plan [15] 

To reduce the risk of TB among the health care workers by providing TBIC 
supplies such as masks, education, and training. 

Programmatic Management of 
Drug Resistant Tuberculosis 

(PMDT) [17] 

Formation of clinics through the country to guarantee free provision of cost 
consultation and drugs for treatment beside with some financial support for 

patients involving their transportation expenses. 
Mandatory Case Notification 

(MCN) project [18] 
Its goal is to increase the number of reported cases so that well-timed 
diagnosis and treatment can be succeeded along with contact tracing. 

Provincial TB Program (PTP) [19] 
Works hand in hand with NTP to eliminate TB from Pakistan and runs a 

systematic approach on the provincial level in controlling the risk of spread 
of TB. 

Public-Private Mix model (PPM) 
[19] 

Started by NTP so that the public and private sector work jointly for the goal 
of stopping the spread of TB along with better treatment strategies for TB. 

2. Materials and Methods 

Tuberculosis (TB) continues to pose a persistent challenge to public health in Pakistan. This 
study aims to comprehensively assess the impact of this condition through a retrospective/cross-
sectional population study utilizing High-Resolution Computed Tomography (HRCT) scans 
obtained from the Radiology Department at the Pakistan Institute of Medical Sciences (PIMS) 
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spanning a four-year duration. The HRCT scans were conducted by a skilled and experienced 
technician and researcher, utilizing GE Healthcare equipment for HRCT Chest procedures. The scans 
covered the lung apices to the bases and were executed with maximal inspiration, employing a CT 
scanner from Toshiba Aquilion. 

The pattern of HRCT included: Centrilobular nodules, Tree-In-Bud, Upper lung Fibrotic 
changes, Consolidation. Cavity formation, Bronchiectatic changes, Calcific granuloma, Mediastinal 
lymph nodes. 

Based on HRCT findings TB cases were divided into further three categories as mentioned in the 
Table 2 below [30]. 

Table 2. Classification of Tuberculosis based on HRCT Findings. 

Primary Tuberculosis Reactivation Tuberculosis Chronic Tuberculosis 

-smaller nodules in upper lung zone, 
superior segment of lower lobe. 

-Consolidation  
-Mediastinal Lymph nodes 

-cavity formation 
-Focal/patchy heterogeneous 

consolidation involving the apical 
and posterior segment of the upper 

lobes and superior segments of 
lower lobe  

-Poorly defined nodules giving tree-
in-bud appearances and linear 

opacities 
 
 

-Fibrosis  
-collapse of lung segment 

-pleural thickening 
-pulmonary nodules in hilar 

area/upper lobes with or without 
fibrosis and volume loss 

-Bronchiectasis  
-Pleural effusion. 

3. Results 

This study incorporated a total of 17,121 patients, comprising 9,961 (58.1%) males and 7,160 
(41.8%) females. The mean age of the enrolled cases was 49.11±7.67 years, demonstrating consistency 
with the findings of a prior study [33].  

This study also examined the prevalence of Tuberculosis in different years: 23.7 % (582/2,450) in 
2020, 24.8% (2,377/9,584) in 2021, 28.1% (1,099/3,913) in 2022, and 25.1% (295/1,174) in 2023. The 
average prevalence of TB cases from 2020 to 2023 was determined to be 25.42% (4,353/17,121).  

Out of the total cases of 17121, 15.9% presented with previous instances of tuberculosis i.e. 3.1 % 
seen in 2020; 2.1 % seen in 2021; 5.4 % seen in 2022 and 5.3 % seen in 2023. while 62.2% were newly 
diagnosed cases i.e. 13.7 % seen in 2020; 18.8% seen in 2021; 15.5% seen in 2022; 14.2% seen in 2023. 

And disease reactivation was observed in 23.7 % of the cases. i.e. 7.0 % seen in 2020; 3.9 % seen 
in 2021; 7.2 % seen in 2022 and 5.6 % seen in 2023. 
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Figure 1. Frequency of TB cases from 2020 to 2023. 

Among 2450 cases of TB in 2020, 36.9% were females and 63.1% were males. 

Table 3. Gender of all the presented cases in 2020. 

Gender Frequency Percent Valid Percent 

 
Female 903 36.9 36.9 
Male 1547 63.1 63.1 
Total 2450 100.0 100.0 

 

Figure 2. Gender of all the presented cases in 2020. 

Among all, 3.1% cases had old Tb and 13.7% cases had newly diagnosed. Reactivation of disease 
was found in 7.0% of cases. (Table 4)  
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Table 4. Frequency of TB among all cases in 2020. 

Variables  Frequency  Percent  Valid Percent  
Old TB 75 3.1 3.1 
New TB 335 13.7 13.7 

Reactivation 172 7.0 7.0 
Other than TB 1427 58.2 58.2 
Normal HRCT 266 10.9 10.9 
Missing system 175 7.1 7.1 

Total  2450 100.0 100.0 

 
Figure 3. Frequency of TB among all cases in 2020. 

Frequency of the other diseases, than TB in 2020 was Covid-19, followed by cardiac disease, ILD 
and pneumonia. (Table 5) 

Table 5. Frequency of diseases other than TB in 2020. 

Others Frequency Percent Valid Percent 

 

covid 491 34.4 34.4 
cardiac 152 10.6 10.6 

ILD 168 11.8 11.8 
pneumonia 289 20.3 20.3 

cancer 35 2.4 2.4 
miscellaneous 292 20.3 20.3 

Total 1427 100.0 100.0 

In 9584 cases of year 2021, 42.1% were females and 57.9% were males. (Table 6) 

Table 6. Gender of presented cases in 2021. 

 
Gender 

Frequency Percent Valid Percent Cumulative Percent 

 
Female 4033 42.1 42.1 42.1 
Male 5551 57.9 57.9 100.0 
Total 9584 100.0 100.0  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 5 June 2024                   doi:10.20944/preprints202406.0222.v1

https://doi.org/10.20944/preprints202406.0222.v1


 7 

 

 
Figure 4. Gender of all the presented cases in 2021. 

Among all, 2.1% cases had old Tb and 18.8% cases had newly diagnosed. Reactivation of disease 
was found in 3.9% of cases. (Table 7) 

Table 7. Frequency of TB among all cases in 2021. 

Variables Frequency Percent Valid Percent 

 

Old 205 2.1 2.1 
New 1801 18.8 18.8 

Reactivation 371 3.9 3.9 
Others 6234 65.1 65.1 

Normal HRCT  146 1.5 1.5 
Missing system 

 
Total 

827 
 

9584 

8.6 
 

100.0 

8.6 
 

100.0 
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Figure 5. Frequency of TB among all cases in 2021. 

Frequency of diseases other than TB in 2021 was Covid-19, followed by cardiac disease, ILD and 
pneumonia in in cases of 2021. (Table 8) 

Table 8. Frequency of diseases other than TB in 2021. 

Other than Tuberculosis Frequency Percent Valid Percent 

 

covid 1844 29.6 29.6 
cardiac 575 9.2 9.2 

ILD 682 10.9 10.9 
pneumonia 1768 28.4 28.4 

cancer 434 7.0 7.0 
miscellaneous 931 14.9 14.9 

Total 6234 100.0 100.0 

In 3913 cases of 2022, 43.8% were females and 56.2% were males. (Table 9) 

Table 9. Gender of presented cases in 2022. 

Gender  Frequency Percent Valid Percent 

 
Female 1715 43.8 43.8 
Male 2198 56.2 56.2 
Total 3913 100.0 100.0 
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Figure 6. Gender of presented cases in 2022. 

Among all 5.4% cases had old Tb and 15.5% cases had newly diagnosed. Reactivation of disease 
was found in 7.2% cases. (Table 10) 

Table 10. Frequency of TB among all cases in 2022. 

Variables Frequency Percent Valid Percent 

 

Old 213 5.4 5.4 
New 606 15.5 15.5 

Reactivation 280 7.2 7.2 
Other than tb 2224 56.8 56.8 

Normal HRCT 221 5.6 5.6 
Missing system 

 
 

Total 

369 
 
 

3913 

9.5 
 
 

100.0 

9.5 
 
 

100.0 
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Figure 7. Frequency of TB among all cases in 2022. 

Frequency of Others disease, then TB in 2022 was Covid-19, followed by cardiac disease, ILD 
and pneumonia in in cases of 2022. (Table 11) 

Table 11. Frequency of other diseases in 2022. 

Other than Tuberculosis Frequency Percent Valid Percent 

 

Covid 410 18.4 18.4 
Cardiac 244 11.0 11.0 

ILD 403 18.1 18.1 
Pneumonia 525 23.6 23.6 

Cancer 212 9.5 9.5 
Miscellaneous 430 19.3 19.3 

Total 2224 100.0 100.0 

In 2023, 56.6% were males and 43.4% were females among 1174 cases. (Table 12) 

Table 12. Gender of presented cases in 2023. 

Variables Frequency Percent Valid Percent 

 
Female 509 43.4 43.4 
Male 665 56.6 56.6 
Total 1174 100.0 100.0 
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Figure 8. : Gender of presented cases in 2023. 

Among all 5.9% cases had old Tb and 15.9% cases had newly diagnosed. Reactivation of disease 
was found in 6.3% cases. (Table 13) 

Table 13. Frequency of TB among all cases in 2023. 

Variables Frequency Percent Valid Percent 
 
 
 
 
 

Old 62 5.3 5.3 
New 167 14.2 14.2 

Reactivation 66 5.6 5.6 
Other 613 52.2 52.2 

Normal HRCT 140 11.9 11.9 
 Missing System  126 10.8 10.8 

 
Total 

 
1174 

 
100.0 

 
 

100.0 
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Figure 9. Frequency of TB among all cases in 2023. 

Frequency of other disease than TB in 2023 was Covid-19, followed by cardiac disease, ILD, 
pneumonia and cancer in in cases of 2023. (Table 14) 

Table 14. Frequency of other disease than TB in 2023. 

Other than Tuberculosis Frequency Percent Valid Percent 

 

Covid 69 11.3 11.3 
Cardiac 122 19.9 19.9 

ILD 111 18.1 18.1 
Pneumonia 139 22.7 22.7 

Cancer 52 8.5 8.5 
Miscellaneous 120 19.6 19.6 

Total 613 100.0 100.0 

4. Discussion 

Pakistan has been grabbing with a high load of TB for several decades, with the emergence of 
multidrug-resistant TB further complicating efforts to control the disease.  

Human remains have been uncovered with TB traces dating back to thousands of years. In recent 
years, a joint international effort to eradicate mycobacterium tuberculosis has been initiated to 
decrease the survival potential of the human pathogen with no existing reservoir for the ecosystem. 
This has been mostly successful since 2000, when the World Health Organization (WHO 2017) 
approximate that global incidence of tuberculosis has declined by 1.5% every year. Furthermore, 
death from tuberculosis has been significantly and gradually reduced. The WHO has reported that 
the global TB mortality rate has dropped by 22% from 2000 to 2015 [31].  

This study incorporated a total of 17,121 patients, comprising 9,961 (58.1%) males and 7,160 
(41.8%) females. The mean age of the enrolled cases was 49.11±7.67 years, demonstrating consistency 
with the findings of a prior study [33]. This study also examined the prevalence of Tuberculosis in 
different years: 23.7% (582/2,450) in 2020, 24.8% (2,377/9,584) in 2021, 28.1% (1,099/3,913) in 2022, and 
25.1% (295/1,174) in 2023. The average prevalence of TB cases from 2020 to 2023 was determined to 
be 25.42% (4,353/17,121). Out of the total cases, 15.9% presented with previous instances of 
tuberculosis, while 61.6% were newly diagnosed cases. Disease reactivation was observed in 23.7 % 
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of the cases. Frequency of other diseases than TB was also observed which included Covid-19 
followed by cardiac disease, ILD and pneumonia. 

5. Conclusions 

As per the National Tuberculosis Program (NTP) in Pakistan, the prevalence rate of tuberculosis 
stands at 340 cases per 100,000 population, equivalent to 0.34%. However, our study reveals an 
exceptionally high frequency of TB cases. Specifically, the prevalence of Tuberculosis in 2020 was 
23.7% (582 out of 2,450), in 2021 it was 24.8% (2,377 out of 9,584), in 2022 it surged to 28.1% (1,099 out 
of 3,913), and in 2023 it was 25.1% (295 out of 1,174). The average prevalence of TB cases over the 
period from 2020 to 2023 was calculated at 25.42% (4,353 out of 17,121). Consequently, our findings 
suggest the presence of a substantial tuberculosis burden in Pakistan, which has reached epidemic 
proportion, which has reached epidemic proportion substantiating our claim of  a TB Tsunami in 
Pakistan. 
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