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Abstract 

Background:Pulmonary tuberculosis (PTB) is one of the most common infectious diseases 

worldwide, and contributes significantly to morbidity and mortality in developing countries. 

Emerging evidence suggests that after completion of treatment for tuberculosis (TB) a significant 

proportion of patient’s experience post tuberculosis lung disease.  Despite this large effect, there 

has been little emphasis given to the problem, making it a challenge for post-TB survivors. 

 

Objectives:To assess magnitude ofpost TB lung disease and associated factors among patients 

treated for pulmonary tuberculosis and receiving follow-up at chest clinic of Tibebe Ghion 

Specialized Hospital, from September 2023 to August 2024 Bahir Dar. 

 

Methods:A hospital-based cross-sectional study design was used to collect data from 342 

medical records of patients who complete pulmonary tuberculosis treatment using a pre-

developed data collection checklist. The data were entered to SPSS version 27 software for 

analysis. Various descriptive and analytical statistics were computed and results were expressed 

using word descriptions, tables, and figures. The association of factors was determined using 

bivariate and multivariate logistic regression analysis and statistical significance was determined 

by p-value less than 0.05 at 95%CI. 

Result: Overall the prevalence of post TB lung disease among patients who complete 

pulmonary tuberculosis treatment is 56.7%. In multivariate logistic regression analysis, living in 

the rural setting (AOR = 0.47, 95% CI [0.27, 0.80]), negative HIV status (AOR =0.34, 95% CI [ 

(0.03,3.4)]) and recurrent episodes of TB(AOR = 0.49, 95% CI [0.28, 0.84]) were statistically 

significant associated factor with post TB lung disease. 

Conclusion:More than half of patients who complete pulmonary tuberculosis treatment and 

visited chest clinic of TGSH had post-TB lung disease. The study showed that living in the rural 

setting, negative HIV status and recurrent attack of TB were significant risk factors. 

 

Key words: tuberculosis, risk factors, post TB lung disease, TGSH, Ethiopia 
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1. Introduction 

 
1.1 Background 

Tuberculosis(TB) is a preventable and usually curable disease. Yet in 2022, TB was the world’s 

second leading cause of death from a single infectious agent after coronavirus disease(COVID-

19), and caused almost twice as many deaths as HIV/AIDS. More than 10 million people 

continue to fall ill with TB every year’s is caused by the bacillus Mycobacterium tuberculosis, 

which is spread when people who are sick with TB expel bacteria in to the air(e.g.by 

coughing).About a quarter of the global population estimated to have been infected with by 

TB(1). 

Ethiopia is one of the 30 nations with a significant TB and TB/HIV burden worldwide, 

With an estimated TB incidence rate of 140/100,000 people per year and 21,000 (19/100,000 pop

ulation) TB fatalities in 2018(2).Ending TB pandemic by 2030 is among the target standard 

development goals SDGs(1) .The End TB Strategy, which Ethiopia has adopted, seeks to 

terminate the TB pandemic by 2035 by reducing TB incidence by 90% and mortality by 95% 

from baseline levels in 2015(2). The END TB strategy includes a collection of interventions and 

four core principles.  These principles call for government stewardship, a strong coalition with 

communities and civil society organizations, an implementation approach that is human rights-

based, ethical, and equitable, and adaptation of the strategy at the national level(2). 

 Post-tuberculosis lung disease(PTLD) is emerging as a significant area of global interest. As the 

number of patients surviving TB increases, the subsequent long term repercussions have drawn 

increased attention due to their profound clinical and socioeconomic impacts. A primary obstacle 

to its comprehensive study has been its marked heterogeneity (3). 

PTLD is defined as evidence of chronic respiratory abnormality,with or without symptoms, 

attributable at least in part toprevious pulmonary tuberculosis. Post-TB morbidities include both 

physical impairments, such as chronic lung and other organ impairments, and psychosocial 

morbidities, including ongoing stigma, anxiety/depression, social isolation 

and persistent socioeconomic impairment. However, its impact is presently hidden inthe low and 

middle-income countries where clinical services, research and advocacy remain inadequate(4) 
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Patients after tuberculosis present with a wide range of consequences from completely 

asymptomatic to severe disability. TB survivors have up to three times the risk of mortality 

compared with the general population, with a prevalence of lung impairment between 18% and 

87%. PTLD is heterogeneous and includes pathology affecting the airways, parenchyma, pleural, 

and pulmonary vascular compartment. Multiple patterns of pathology can be seen within a single 

patient, between or within areas of the lung(5). 

After medical treatment for pleural, milliary, or pulmonary TB disease, a systematic literature 

review was conducted by Meghji J et al to determine the prevalence and pattern of imaging-

defined lung pathology in adults. The results showed a wider range of residual abnormalities, 

including nodules (25.0-55.8%), consolidation (3.7-19.2%), emphysema (15.0-45.0%), cavitation 

(7.4-34.6) and a higher rate of bronchiectasis (35.0-86.0%)(6) 

Lung impairment is a frequently recognized outcome in patients treated for pulmonary 

Tuberculosis (TB). Numerous patients are being followed for post TB complications in the chest 

clinic of TGSH. But the magnitude and associated factors are not clear. 
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1.2 Statement of problem 

Post-tuberculosis lung disease(PTLD) has been overlooked as a significant cause of chronic lung 

disease for the last 50 years. In the first half of the last century, much was written about post-

tuberculosis complications. However, with the advent of effective chemotherapeutic agents to 

treat tuberculosis, the focus of the international tuberculosis research and clinical community 

shifted towards diagnostics and anti-tuberculosis treatment, with the aim of improving disease 

survival.This is now changing: the last decade has seen a renewed focus on the high burden and 

damaging impact of the long-term sequelae of tuberculosis disease, for individual patients, their 

households, and their communities. The number of PTLD-related publications has increased 

significantly in recent years  and includes data from large international population-based studies 

investigating the global burden of chronic respiratory diseases in low- and middle-income 

countries (LMICs)(7). 

By the end of 2020, there were approximately 155million TB survivors globally, with the 

majority of these being average aged men, 45 years (IQR 33–57), an economically productive 

age group(8, 9). 

In sub-Saharan Africa, the burden of PTLD seems to be steadily increasing, leading to disability 

among the survivors. Twenty two(7.3%) prevents 1-2 activities and 4(1.3%) prevents most/all 

activities(10, 11). Taken together, there is now convincing evidence for the existence of chronic 

lung disease after pulmonary tuberculosis, which contributes to excess morbidity after treatment 

completion.  

Findings from the Burden of Obstructive Lung Disease (BOLD) study and the PLATINO 

study(12, 13), together with other clinical studies and systematic reviews, have consistently 

demonstrated an association between previous tuberculosis disease and abnormal lung structure 

and function(14-17).Despite this growing body of data, accurate estimates of the global burden 

and morbidity associated with PTLD remain limited. Such estimates have been hampered by the 

diverse clinical spectrum of PTLD presentations, limited correlation between physiological, 

radiological, symptom, and outcome data with different ways of measuring disease, and 

heterogeneous case definitions. 
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Post-tuberculosis patients in both high- and low-income settings are frequently exposed to 

multiple concurrent respiratory exposures, including smoking, cannabis use, indoor biomass 

fuels, and occupational exposures, such that it may remain challenging to attribute the burden of 

lung disease due to tuberculosis alone within this group. 

Though these studies try to address the clinical characteristics and factors with PTLD, there is a 

scarcity of literature on post TB lung disease in Ethiopia, particularly in this specific setting. Our 

study aims to address these issues. 
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1.3 Significance of the Study 

Emerging evidence suggests that after completion of treatment for tuberculosis (TB) a significant 

proportion of patient’s experience post TB lung disease. 

Early identification of PTLD, as well as prompt intervention, can improve patient outcomes.  

Knowing the prevalence and associated factors help to emphasized on early detection and 

effective intervention. Hence, this study will help the health professionals and health officials to 

get information about the magnitude of PTLD and plan necessary measures to solve the problem. 

The study also helps leadership of the health system, program managers and policymakers to 

know the status and consider establishing national guidelines and allocate budget. 
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2.  Literature review 

2.1 Magnitude of PTLD 

Worldwide, an estimated 10.6 million people (95%, UI:9.9_11.4 million) developed TB and 

caused an estimated 1.30 million deaths (s95%, UI: 1.18_1.43 million) in 2022(1). 

Emerging data suggest a high burden of residual morbidity and mortality among tuberculosis 

survivors, even after treatment completion. Even in high-income countries, the observed 

mortality rates of tuberculosis survivors are significantly higher (3–6 times) than those of the 

general population.(18-20) 

 According to Romano ski et al.(18), cardiovascular disease is the leading cause of the 

excess deaths after tuberculosis treatment completion, while, in contrast, a large Brazilian cohort 

study found respiratory disease to be the most frequent cause of excess 

deaths in the first year after tuberculosis diagnosis(19). 

2.2 Pathogenesis 

PTLD is a result of the interplay between direct damage caused by the tuberculosis organism in 

the lower respiratory tract and the host immune response (17, 21). 

These processes result in airway distortion, reduced elasticity, destruction of the muscular 

components of bronchial walls, or damage to the lung parenchyma and vasculature, which lead 

to structural pathology and anatomical distortion on imaging, and abnormal respiratory 

physiology with abnormal spirometry, altered lung volumes and impaired diffusing capacity(22).  

Despite appropriate treatment, some patients develop cavitation, bronchiectasis, fibrosis, and 

other irreversible structural changes. While the precise mechanisms are not yet fully understood, 

there are 4 important components: 

(1) the process of granuloma formation and resolution,(2) cytokines production including tumor 

necrosis factor alpha and interleukins, (3) transcription factors including hypoxia-inducible 

factor, and  (4) enzymes such as the matrix metalloproteinase (MMP) (17). 

2.3 Patterns of PTLD 

2.3.1 Airway Pathology 

Large population-based studies, systematic reviews, and clinical cohort work suggest that 

previous tuberculosis disease is associated with chronic airway obstruction(13, 14, 22-27), 
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reduced lung volumes (13, 21, 28), and mixed patterns of disease. Few data are available 

describing the trajectory of spirometry volumes over time from the point of tuberculosis 

diagnosis, through to treatment completion, and into recovery, but modelling data suggest 

limited and incomplete recovery over time(29) , and this finding is supported by emerging 

prospective follow-up data(30) 

2.3.2 Structural Pathology 

Changes seen on chest radiographs and CT include residual cavitation, bronchiectasis, and 

fibrotic change, often with anatomical distortion and destroyed lung tissue (22, 30-32) 

2.3.3 Aspergillus-Related Disease and Hemoptysis 

Bronchiectasis and fungal diseases with subsequent hemoptysis are severe, potentially life-

threatening complications after successful tuberculosis treatment, and form an important part of 

the PTLD spectrum. Data on the burden of aspergillosis disease among tuberculosis survivors in 

LMICs are limited, with mixed results, largely due to the challenge in containing the imaging, 

serology, and microbiology required for diagnosis. In a recent cohort of 405 survivors of a 

successfully treated first episode of pulmonary tuberculosis from Malawi, examined 

at treatment completion with high-resolution computed tomography, some form of post-

tuberculosis bronchiectasis was found in 170 (44.2%) (30). 

 A study done at TASH, Ethiopia,134 (18.5%) presented with chronic pulmonary complications 

of TB. Seventy-two patients (54%) were male, and the mean and median ages were 40 and 37 

years, respectively. Of the study population, 83 (61.9%) patients had clinically significant 

parenchymal scarring and fibrosis, 40 (29.9%) had bronchiectasis, 5(3.7%) had Aspergilloma, 

4(3%) had granuloma/calcification, one patient (0.7%) had pleural thickening, and one patient 

(0.7%) underwent pneumonectomy during the study period(33). 

2.4. Risk Factors for PTLD 

Reasons for the heterogeneity of pattern and severity of PTLD between tuberculosis patients are 

not known, but likely involve host, pathogen, and environmental factors (17). Investigation of 

these risk factors is ongoing. HIV co-infection is anticipated as a key effect-modifier in the 

relationship between tuberculosis disease and residual lung damage, and the extent of PTLD in 

HIV co-infected patients likely reflects a balance of the protective effect of low CD4 counts and 
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impaired immune responses to mycobacterial infection at tuberculosis diagnosis (34-36), with 

the impact of immune reconstitution for those initiated on antiretroviral therapy concurrently 

with tuberculosis treatment (17). Preliminary findings suggest that HIV co-infection may be 

associated with reduced severity of PTLD (30, 37) 

More severe lung damage is observed in the context of multidrug-resistant tuberculosis (38, 39), 

with recurrent episodes of disease(31), and where tuberculosis diagnosis is delayed(34, 36, 40). 

The influence of concurrent respiratory exposures is less clear. Tobacco smoking has been 

shown to have a positive association with PTLD in few studies (34, 41).  

Environmental factors such as indoor air pollution or occupational risks and their distribution in 

the respective populations may worsen PTLD and/or may lead to concurrent lung damage, 

thereby explaining the severity, heterogeneity, and inconsistency of respiratory outcome data, 

which were observed in specific subgroups such as females (34, 37) and miners (36, 40). 

Prospective data on the long-term outcomes of PTLD remain limited, and no validated 

prognostic scores are yet available. However, cross-sectional data from tuberculosis survivors 

suggest a high prevalence of chronic respiratory symptoms some years after treatment 

completion, including breathlessness and chronic cough(42, 43). 

A study done on middle and low income countries ,the prevalence of abnormal lung 

function was 46.7%, persistent respiratory symptoms 41.0%, and radiologic abnormalities 

64.6%. Magnitude of any type of PTLD varied by HIV status (HIV- 66.9%, HIV+ 32.8%, 

p = 0.0013), across geographic setting (SE Asia 57.5%, Southern America 50.8%, and Africa 

38.2%, p = 0.0118), and across urban-rural settings (symptom prevalence: rural 

68.8%, urban 39.1%, mixed settings 27.9%, p = 0.0035), but not by income settings, sex or 

age-group(44) 
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3.Conceptual framework 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Figure 1-conceptual framework on magnitude and factors associated with PTLD 
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4. Objective: 

 

General objective; 

 
To assessmagnitude of post TB lung diseaseand associated factors among patients treated for 

pulmonary tuberculosisand receiving follow-up at chest clinic of Tibebe Ghion Specialized 

Hospital, from September 2023 to August 2024 Bahir Dar. 

. 

Specific objective; 

 
To determinethe proportion of post tuberculosis lung disease among patients treated for 

pulmonary tuberculosis and receiving follow-up at chest clinic of Tibebe Ghion Specialized 

Hospital, Bahir Dar. 

 

To identifyfactors associated with post tuberculosis lung disease among patients treated for 

pulmonary tuberculosis and receiving follow-up at chest clinic of Tibebe Ghion Specialized 

Hospital, Bahir Dar. 
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5. Methods 

 

5.1. Study design and period 

 

A hospital-based cross section study was conducted from July to December 2024 using patient 

records in the year 2023-2024. 

 

5.2 Study area and settings 

 
The study was conducted in Tibebe Ghion Specialized Hospital,BDU, which is located in 

Amhara region, Bahir Dar city, Sebat Amit, 10 km south from the center of Bahir Dar town, 

Northwest Ethiopia on the way to Adet district and 7 km far away from the new bus station.  

Bahir Dar city (one of the ten most beautiful cities in Africa and one of the twelve UNESCO 

Learning Cities Awardee of 2015). The city is located approximately 578 km (360 miles) north-

northwest of Addis Ababa, and an elevation of 1,840 meters (6,036 foot) above sea level. 

It is a tertiary teaching hospital owned by Bahir Dar University with 450 bed capacity out of 

which 72 are occupied by medical adult patients. The hospital receives patients who are referred 

from across the Amhara region and gives outpatient and inpatient services in all major 

departments.The Chest Unit has over 120 visits/month for patients with various respiratory 

symptoms and pulmonary diseases including previously treated PTB. It is an optimal site for the 

study because of the large volume of patients, the well-organized longitudinal database, and the 

availability of diagnostic expertise with spirometry, bronchoscopy, Gene Xpert, and chest 

imaging. 
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5.3 Source Population 

 

All adult patients previously receiving a full course of anti TB treatment for PTB and visiting 

TGSH during 2023-2024. 

5.4 Study populations 

 

All adult patients previously receiving a full course of anti TB treatment for PTBand visiting 

TGSHduring 2023-2024. 

5.5 Inclusion Criteria 

 

All adult patients previously receiving a full course of anti TB treatment for PTB and having 

complete charts. 

5.6 Exclusion Criteria 

 

All adult patients who do not have history of pulmonary tuberculosis treatmentand those on 

active PTB and on treatment. 

 

5.7 Study variables 

 

5.7.1 Dependent variables 

 

  PTLD (yes or no) 

 

5.7.2 Independent variables 

 

 sociodemographic factors  

 Age  

 Sex  

 Body habitus 

 Residency  

 Educational status  

 Occupational status 

 Clinical profiles 
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 Comorbidities 

 Serostatus (HIV test) 

 Immunosuppressive use 

 DM 

 CKD 

 Malignancy 

 Liver disease 

 Patient presentation 

 Duration of illness during presentation (delayed initiation of anti TB) 

 Presentation severity (hospitalized or not) 

 Treatment for drug resistance 

 previous Frequency of treatment (1x, 2x, 3x) 

 Environmental exposures  

 Smoking 

 Alcohol use 

 Biomass  

5.7.3 Operational definition 

Post TB lung disease -Chronic respiratory disease (CRD) afterTB treatment completion, 

assigned when history or clinical evidence of TB is evident, and radiological findings of CRD 

are suggestive of TB, including scarring of the upper lobes, granuloma/calcification, 

bronchiectasis, aspergiloma and pleural thickening(4). 

Cigarette Smoking- according to CDC a person who smoked at least 100 cigarettes in his life 

time who is currently smokes or quit smoking at time of interview. 

alcoholuse disorder (DSM-5 Criteria)-Craving, or a strong desire or urge to use alcohol. 

Recurrent alcohol use resulting in a failure to fulfill major role obligations at work, school, or 

home. Continued alcohol use despite having persistent or recurrent social or interpersonal 

problems caused or exacerbated by the effects of alcohol. 

Clinical Severe PTB- pulmonary TB infection that leads to hospital admission, attributed to the 

TB infection, not for other reason 
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Delayed initiation of anti- TB – a study done by Kiros and Co. initiation of anti- TB within 30 

days or 30-60 days of initiation has low clinical score compared to those initiated after 2 

months(45). 

Drug resistance TB- An isolate of Mycobacteriumtuberculosis with resistance to one or more 

anti tuberculosis drugs 

DM -a person who was diagnosed to have type 1 or type 2 diabetes 

Malignancy – self reported cases of any types of cancer  

Immunosuppressant use- a person who is on immunosuppressive medication (post-transplant, 

on chemotherapy). 

CKD- a person who has KIDGO defined eGFR<60ml/hr./1.73m2 or structural kidney 

abnormality for greater than 3 months. 

 

5.8 Sampling Size Estimation 

    The sample size was determined by using the following assumptions; the proportion of post 

TB lung disease 0.18(from the study done at TASH)(33).  5% margin of error, 95% CI, and 

10% for none response rate, yield a sample size of 227 patients, by adding the 10% none 

response rates the sample size was 260. 

 

        Where    n= sample size 

                        Za½=standard normal distribution corresponding 95% significance= 1.96 

         P = estimated proportion post TB lung disease in chest clinic follow up = 

0.18 in TASH study 

                                   d = desired precision =5%  

n = (1.96)2 (0.18) (0.82)/ (0.05)
2 

              n = 227 
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o 10% non-response rate =23 

n = 260 

Double population proportion formula 

From the previous study, P1=0.67, P2=0.77(37) 

n=311 

Plus 10% for non- response rate=342 

By taking large number, the sample size was 342. 

5.9 Sampling Technique 

Simple random sampling technique was used from the registry in the year 2023-2024, where 419 

patients who complete TB treatment were seen at chest clinic.  

5.10 Data Collection Procedures 

Structured and standardized check list was developed based on the objectives of the study. Data 

was collected from the patients’ medical records by using an English structured data retrieval 

form (check list). It was collected by trained BSC nurses.  

 

5.11 Data Quality Assurance 

To control quality of data, data collectors were oriented about the data collection tool, supervised 

and daily collected data was checked by principal investigator. 

5.12 Data processing and analysis 

 

The data were entered to SPSS version 27 software for analysis. The descriptive analyses such as 

simple frequencies and proportions were computed to describe magnitude of the outcome 

variable and other supportive variables, and presented using text narration, tables, bar graphs, 

and pie charts. Bivariate and Multivariable logistic regression analysis were carried out to 

identify factors associated with the dependent variable.  Variables having p-value less than 0.05 

at 95% confidence level in the multivariable analysis were considered as statistically significant 

factors for post TB lung disease. 
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6. Ethical consideration 

 

  Ethical clearance was obtained from IRB of college of medicine and health science, BDU. A 

support letter was sent to Tibebe Ghion Specialized Hospital. Names and other personal 

identifier records were not used during data collecting and analysis stages to keep the data 

confidentiality. Additionally, data were not shared to other third parties to keep data 

confidentiality and privacy.  The collected data were used only for the stated objective of these 

study. 
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7. RESULTS 

7.1 Sociodemographic Characteristics of Study Participants 
From a total 419patients having follow-up after completion of anti TB at chest clinic of TGSH 

during the study period, 342(97.9%) were included in the study after meeting the eligibility 

criteria. 38.9% of the patients were aged between 45 and 59 years. In terms of gender 

distribution, 36.3% and 63.7% were females and males respectively. 78.4% were from rural 

areas and 79.2% are farmers. 

Table 1: Sociodemographic characteristics study participants seen at chest clinic of TGSH, Bahr 

Dar city, Amhara region, Ethiopia, 2025 (N = 342). 

Variables Category Frequency Percent 

 

Age in Years 

15--29yrs 

30-44yrs 

45-59yrs 

>=60yrs 

29 

104 

133 

76 

8.5 

30.4 

38.9 

22.2 

Sex of the patients Male 

Female 

218 

124 

63.7 

37.3 

Place of residence Rural 

Urban 

74 

268 

21.6 

78.4 

Occupation  Farmer  

Civil servant 

271 

71 

79.2 

20.8 

 

7.2 Clinical characteristics 
In this study, 50.6% of participants have body mass index of <18.4 kg/m². 166(48.5%) of 

participants was diagnosed to havepulmonary tuberculosis within 30-60 days. Most participants 

(86.8%) were not hospitalized and have first episode of tuberculosis (77. 5%).Regarding HIV 

status ,39(11.4%) were positive. Five (5%) and 48.3 % had history of exposure for alcohol and 

biomass respectively. 

More than half(56.7%) of the participants had a post tuberculosis lung disease and 329 

(96.2%)were sensitive for first line anti TB drugs. Almost all participants had no other 

comorbidity like DM (97.4%) and CKD (99.4%) and were not smoker (96.6%). 
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Table 2:clinical characteristics of study participantseen at chest clinic ofTGSH in Amhara region, Bahir 

Dar, Ethiopia, 2025. (N=342) 

Variables Category Frequency Percent 

Body mass index  <18.4 kg/m² 

18.5-24.9 kg/m² 

>25 kg/m² 

173 

142 

27 

50.6 

41.5 

7.9 

HIV status 

 
 

Positive  

Negative  

39 

303 

11.4 

88.6 

Diabetes  Yes  

No  

9 

333 

2.6 

97.4 

Chronic kidney disease  Yes  

No  

2 

340 

0.6 

99.4 

Duration of illness before 

initiating anti TB 

30 days 

30-60 days 

>60 days 

144 

166 

32 

42.1 

48.5 

9.4 

TB episode  First  

Recurrent  

265 

77 

77.5 

22.5 

Drug sensitivity Sensitive 

Resistance  

329 

13 

96.2 

3.8 

Severity during initiating anti TB Hospitalized  

Not hospitalized 

45 

297 

13.2 

86.8 

Alcohol exposure Yes  

No  

17 

325 

5 

95 
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Biomass exposure Yes  

No  

131 

211 

48.3 

61.7 

Cigarette smoking Yes 

No  

8 

334 

2.3 

97.7 

 

Figure 2-The proportion PTLD among patients treated for pulmonary tuberculosis and receiving follow-up at 

chest clinic of Tibebe Ghion Specialized Hospital, Bahir Dar, Ethiopia, 2025. (N=342) 
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7.3Factors associated with post TB lung disease 

In the bivariable binary logistic regression analysis, several factors including sex, residency, 

occupation, HIVstatus, disease severity during tuberculosis treatment, duration of presentation 

before tuberculosis treatment and frequency of treatment for tuberculosis had a p value < 0.25 

and were considered candidates for multivariable logistic regression analysis. In the 

multivariable logistic regression analysis, residency, HIV status and TB episode were found to 

be significantly associated with post tuberculosis lung disease, with a p value < 0.05. 

Individuals living in urban setting had 53% times less likely (p = .005, AOR =0.47(0.27,0.80)) of 

developing post tuberculosis lung disease compared to respondents living in rural setting. 

Similarly,HIV positive individuals had 66% times less likely (p = .003, AOR =0.34(0.03,3.4)) of 

presenting with post tuberculosis complications than were HIV negative patients. On the other 

hand,patients who presented with a first episode of TB had 51% times less likely ((p = .01, AOR 

=0.49(0.28,0.84)) to develop post tuberculosis lung disease at the end of treatment than those 

with recurrent tuberculosis. 
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Table 3: Variables and multivariable logistic regression analysis of factors associated with post TB 

lung disease  among patients who complete TB treatment in Tibebe Ghion specialized hospital, 

northwest Ethiopia,2025 

Variables Post TB lung disease 

(No.) 
 

COR 95%CI AOR 95% CI 

Yes  No  

Sex      

Male  

 

Female  

129 

 

65 

 

89 

 

59 

1 

 

0.76(0.48,1.18) 

 

 

0.14(0.45,1.13) 

 

Residency   

Urban  31 

163 

43 

105 

0.46(0.28,0.78) 

1 

0.47(0.27,0.80) 

** 

 
Rural  

Occupation    

Farmer  119 112 1  

Civil servant  75 36 0.69(0.40,0.15) 1.65(0.72,3.76) 

HIV status     

Positive  27 12 0.25(0.03,2.43) 0.34(0.03,3.4)* 

Negative  167 136 1  

Severity during initiating 
anti TB 

    

Hospitalized 21 24 0.25(0.03,2.43) 0.23(0.02,2.27) 
Not hospitalized 173 124 1 1 

TB episode   

First  140 125 0.48(0.28,0.82) 0.49(0.28,0.84)* 

Recurrent  54 23 1  

Duration of illness before 
initiating anti TB 

  

30 days 78 66 0.46(0.201.07) 0.56(0.24, 1.31) 

30-60 days 93 73 0.93(0.59,1.45) 0.96(0.59,1.56) 

>60 days 23 9 1  

Note: All boldfaced results are significant values. ∗∗ Significant at p value < 0.01. ∗ Significant at p value <0.05 

1= Reference category 
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8.Discussion 

From this study, 56.7% (95% CI :51%-67%) of patients who complete TB treatment developed 

posttuberculosis lung disease. This finding is in lined with findings from a review and meta-

analysis quantitatively reveal a high burden of post-TB lung disease among persons living in 

low and middle-income countries, with pooled prevalence of radiologic structural abnormalities 

(64.6%) (44). Another meta-analysis by Fan et al, who reported 21% with post TB 

complication (46). These differences may bedue to inclusion of several studies from high-

income countries in both reviews, where patientshave better access to health care, may be 

diagnosed at earlier stages of TB disease with lesssevere lung pathology. A cross sectional 

study done on Lung functions among patients with pulmonary tuberculosis in Dar es Salaam, 

the prevalence of abnormal lung functions of any typein this study was 74 %(37). The possible 

explanation for lowerprevalence, our finding is based mainly on radiologic findings, but this 

study includes spirometry measurement. 

Data onthe burden of post tuberculosis complication among tuberculosissurvivors in our country 

is limited. A  cross sectional study done by Amsalu et al at chest clinic on sequalae of patients 

treated for pulmonary TB in TASH, 2015 shows 18.5% have post tuberculosis 

complications(33),but  this study includes all patient who have follow up at chest clinic. 

Based on a systematic review and meta-analysis on magnitude and factors associated with post 

tuberculosis lung disease in low- and middle-income countries, persistent respiratory symptoms 

were more prevalent in rural settings compared to urban settings (68.8% vs 39.1% respectively, p 

= 0.0035) (44). This finding is nearly consistent to the results of our study.  

In our study, we discovered that individuals living in urban setting had 53% times less likely (p 

= .005, AOR =0.47(0.27,0.80)) of developing post tuberculosis lung disease compared to 

respondents living in rural setting. The explanation for this finding, individuals living in the 

urban setting might havebetter socioeconomic status and awareness than those living in the 

rural setting. Other than mentioned above, data is missing including our country, to compare 

our finding.  

In the present study, it was found that HIV positive individualshad 66% times less likely (p = 

.003, AOR =0.34(0.03,3.4)) of presenting with post tuberculosis complications than were HIV 

negative patients. A cross sectional study done on Lung functions among patients withpulmonary 
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tuberculosis in Dar es Salaam, HIV negative patientsconstituted significantly greater percentage 

of individualswith abnormal lung functions (77.1 %) compared to HIVinfected patients (67.1 %) 

(37). Another meta-analysisshows HIV uninfected study participants appeared to have a 

significantly higher prevalence of PTLD than HIV infected participants (66.9% vs 32.8% 

respectively) (44).These findings are consistent with our finding. The possiblereason can 

beexplained by the fact that the mechanisms by whichtuberculosis damagesthe lung depend 

extensively on cell mediated immune processes(47) .Many typical tuberculous changes may not 

be found in individuals who are HIV infected due to defects in their cell mediated immunity. 

These have been shown in studies comparing radiographic presentations of TB among HIV 

positive and negative individuals(48).For example, HIV infected patients may not have 

typicalupper lobe involvement or form typical cavities whichconfer significant structural 

alteration to the lung morphology (48). As a result, it is likely that HIV positive patients end up 

with less post TB complication for lack of gross functional alteration due to relativelypreserved 

lung parenchyma unlike their HIV negativecounterparts. There is also strong evidence of 

increasedmortality during and after TB treatment among TB-HIV co-infected individuals, those 

withmore advanced HIV disease are less likely to survive (18).  

We found that patients who presented with a first episode of TB had51% times less likely ((p = 

.01, AOR =0.49(0.28,0.84)) to develop post tuberculosis lung disease at the end of treatment 

than those with recurrent tuberculosis. Considering that Ethiopia is among the high burden 

countries, theburden of recurrent TB is also high. Studies in otherparts of the world have also 

shown recurrent tuberculosis to be associated with adverse outcomes.In a population wide 

Korean study, Lee and colleaguesshowed that previous TB predicted almost 3-fold higherchance 

of developing post tuberculosis lung disease(49). AnotherSouth African study of approximately 

27,000 minersshowed incremental rise in lung function abnormalitieswith the number of TB 

episodes (18, 27 and 35 % amongfirst, second and third time sufferers of TB respectively) (50).  

A cross sectional study in Dare slam shows patients with recurrent TB were also more likely to 

have abnormal lung functions compared to those with a first episode of TB (89.3 % vs 71.4 %) 

(37). 



24 
 

9. Strength and Limitation of the Study 

Prior TB diagnosis was by self-report in the majority of studies, and due to stigma there is 

potential for participants to under-report that they have had prior TB. The institution-based 

nature of the study may limit the generalizability of our findings to the broader community. 

However, despite these limitations, the study offers valuable insights that could benefit hospitals, 

communities, and other programs that deal with tuberculosis and post-tuberculosis lung diseases 

(PTLDs). 

10.Conclusion 

The magnitude of post tuberculosis lung diseaseamong patient with tuberculosis is high despite 

successfuladministration of anti TB medications. This study reveals important factorsassociated 

with PTLD includes living in the rural setting, recurrentTB and HIV negative status. 

11.Recommendations 

Early diagnosis, treatment and follow up of PTB patient to reduce PTLD.The findings of this 

study warrant an active search of this complications among TB survivors. In addition, studies 

that look at the quality of life and socioeconomic impact of post tuberculosis lung disease, 

screening strategies and treatment need to be conducted. 
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