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Introduction: This study was conducted in a teaching Hospital located in the southern 

part of Rwanda to assess the lung function of patients living with pulmonary tuberculosis 

sequelae.  

Methods: All patients who were declared cured or treatment completed from January 

2011 to December 2013 were included in the study. The spirometric parameters used 

were: FEV1 (Forced Expiratory Volume in one second), FVC (Forced Vital Capacity), 

FEV1 /FVC ratio and PEF( Peak Expiratory Flow).  

Results: A total of 327 patients were included in the study, the group was composed of 

183 (55.9%) males and 144 (44.1%) females mean age was 36.2 years. Results from this 

study showed that 165 (50.5%) subjects had a normal lung function, 69 (21.1%) 

presented with obstructive ventilatory defect, 42 (12.8%) had mixed  pattern and 31 

(9.5%) had restrictive ventilatory disorder. Factors associated with poor lung function 

were being HIV positive (OR: 2.98; 95% CI: 1.76-4.12; p=0.0111), presence of 

respiratory symptoms (OR: 2.21; 95% CI: 1.92-3.96; p=0.0341), smoking history (OR: 

3.26; 95% CI: 2.35-5.11; p=0.0021) and history of tuberculosis (OR: 2.04; 95% CI: 1.11-

4.09; p=0.0202) 

Conclusion: This study showed that obstructive ventilatory defect was the main 

spirometric abnormality found in patients with TB sequelae, coinfection with HIV, 

previous history of TB and smoking history were associated with decreased pulmonary 

function. 
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Introduction 

Tuberculosis (TB) remains a major public health problem worldwide despite all efforts to 

combat it, deaths from the disease are still unacceptably high [1]. According to the World 

Health Organization (WHO), 6.1 million cases of TB were reported in 2013 and of these, 

5.7 million were people newly diagnosed [1] TB is known to be a leading killer of 
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patients infected with HIV, it is estimated that one fourth of all HIV related deaths is 

caused by TB [2, 3]. 

Different complications can occur in patients with TB, parenchymal, airway and pleural 

lesions are among the most frequently found [4]. Severity of TB sequelae depends on 

various factors including delays in initiating TB treatment, co-morbidities (especially co-

infection with HIV) and virulence of the bacteria [5, 6]. TB sequelae are expected to have 

negative impact on the pulmonary function, various studies have shown that 48.7% to 

76% of patients treated for TB had pulmonary function abnormalities [7]. 

Rwanda has set strategies to eradicate TB globally, new diagnostic tools such as gene 

Xpert machines have been distributed in many district hospitals for an early diagnosis, 

TB program has embarked in screening high group risk using active case finding, 

treatment success rate is 89.6% well above the target of the WHO of 85% [8]. 

Observations showed that most of National TB Programs in Sub-Saharan Africa are 

focusing on TB detection and timely treatment, there is lack of monitoring of patients 

declared cured to assure that they do not develop severe disability and poor quality of life 

as results of pulmonary function impairment.  

The aim of this study was to assess the pulmonary function but also evaluate the type and 

severity of spirometric abnormalities found in patients with TB sequelae. 

Material and Methods 

This study included all patients who were treated for pulmonary tuberculosis and who 

were declared cured or treatment completed from January/2011 to December/2013. The 

study was done in the Department of Internal Medicine at Butare University Teaching 

Hospital (BUTH) located in the Southern Province of Rwanda. Participants were selected 

using Tuberculosis registers and were called for pulmonary function testing. Most of 

participants had a mobile phone and were easily accessible, for those without phones, 4 

nurses were recruited to go in villages to recruit them.  

Patients included in the current study were only those who had TB sequelae as result of 

pulmonary tuberculosis, those known with obstructive lung diseases (asthma and COPD), 

heart failure were excluded to minimize confounding factors. A questionnaire on 

sociodemographic data and respiratoy symptoms was administered to all participants. 

Although all participants were stable at the time of recruitment we wanted to check if 

they had chronic respiratory symptoms linked with TB sequelae. 

 Spirometry was performed using a Pony FX handheld spirometer (Cosmed, Italy) with a 

capacity of 600 patients. The spirometric parameters used were: FEV1 (Forced Expiratory 

Volume in one second), FVC (Forced Vital Capacity), FEV1 /FVC ratio and PEF( Peak 

Expiratory Flow).  

Prior spirometry testing, weight and height were measured, a stadiometer with a precision 

of 0.1cm was used for measuring height while the subject standing without shoes and a 

weighing scale with a precision of 100 g was used for measuring weight After 

explanation of the procedures and demonstration by the technician, using local language, 
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participants were asked to perform up to 8 maneuvers to obtain 3 acceptable curves for 

FVC and the largest value of FVC and FEV was considered as the best and used for 

analysis. Equipments and procedures were in accordance with the American Thoracic 

Society (ATS) for spirometry [9]. Spirometers were daily calibrated using a 3 liter’s 

syringe. HIV serology was checked for all patients in their records and if unavailable the 

test was requested. 

Data processing and statistical analysis have been performed using SPSS software 

(window version 16.0). Approval to carry out this research was obtained from Butare 

University Ethics Committee and was approved by the research committee of the School 

of Medicine and Pharmacy. 

Results 

Of the 366 participants who were initially selected for the study, 9 had changed their 

addresses and could not be found, 6 had died, 12 had a diagnosis of COPD/asthma, 4 had 

contraindications for spirometry, 8 failed to produce acceptable curves and we therefore 

remained with 327 participants. The group was composed of 183 males and 144 females 

mean age was 38.8 years.  

Cough, dyspnoea and chest pain were the main symptoms found respectively in 34%, 

44% and 29% of participants. 34 (10.3%) participants were smokers and 54 (16.5%) ex-

smokers, almost one third (30.2%) of participants had got TB at least twice. 165 (50.5%) 

subjects had a normal lung function, 69 (21.1%) presented with obstructive ventilatory 

defect, 42 (12.8%) had mixed  pattern and 31 (9.5%) had restrictive ventilatory 

disorder.(Table1)  

 

Further analysis revealed that participants who had TB twice and above presented with 

most severe restrictive  disease. Participants infected with HIV had the poorest 

pulmonary function compared to others. History of tuberculosis, presenting respiratory 

symptoms, HIV infection and smoking history were associated with poor pulmonary 

function. (Table 2) 

Discussion 

The aim of this study was to assess the pulmonary function of patients leaving with 

tuberculosis sequelae in Rwanda. Few studies have been conducted in Africa to assess the 

pulmonary function of patients living with TB sequelae; this study follows a recently 

published study on the quality of life of patients with tuberculosis sequelae in Rwanda 

[10] 

Most of participants had a normal pulmonary function with both FEV and FVC above 

80% predicted. This shows that they did not present with severe TB sequelae, early 

diagnosis and early treatment of tuberculosis has been a priority for the National 

Tuberculosis Division in Rwanda, thousands of Community Health Care Workers are 

helping to screen patients suspected for tuberculosis for an early treatment [8]. This has 

been a big success in Rwanda, the country has a higher TB treatment success rate in the 
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region, authors have described TB early detection and treatment as key to prevent 

negative effects of the disease on lung function [11, 12, 13]. 

Our results showed that 21.2% of participants presented with obstructive lung disorder, 

several other authors have earlier reported that tuberculosis is associated with obstructive 

lung disease, they argued that bronchial stenosis, destruction and scarring of the 

parenchyma may be among the main causes [12, 14]. Participants infected with HIV had 

decreased lung function, there is no clear explanation of this finding, we do not have 

evidence that they had most extensive lung lesions, however we can speculate that this 

can be partly explained by the fact that HIV patients may have experienced other 

pulmonary infections such as recurrent pneumonia which could lead to deterioration of 

the lung function. The main limitation of this study is that we did not request for a 

systematic chest X-ray/Chest CT scan, this could help us to assess the severity of TB 

lesions. 

This study showed that participants who had several episodes of tuberculosis disease had 

severe restrictive lung disorder. Hnizdo E. et al. [15] in his study conducted in South 

Africa also reported that tuberculosis could induce a chronic lung function impairment 

which was increasing with the number of tuberculosis episodes. Restrictive lung disorder 

in patients with tuberculosis sequelae is due to extensive fibrosis and scarring of the lungs 

[16]. 

As expected, we found that participants who were smokers and ex-smokers had 

decreased pulmonary function; tobacco is known to play a role in the severity of 

tuberculosis and can cause severe tuberculosis sequelae, thus severe impairment of the 

lung function [17, 18]. Although we had excluded all participants known with COPD, 

there is a possibility that we may have included some participants with the disease, it is 

known that COPD is very often underdiagnosed [19].  

Respiratory symptoms were associated with decreased pulmonary function, this is 

understandable because persistent respiratory symptoms may be the results of extensive 

lung fibrosis in absence of an infectious process.   

In conclusion, this study showed that obstructive ventilatory defect was the main 

spirometric abnormality found in patients with TB sequelae, coinfection with HIV, 

previous history of TB and smoking history were associated with decreased pulmonary 

function. 
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Table 1. Sociodemographic characteristics, clinical and spirometric findings. 

Characteristics N (%) 

Gender  

Male 183 (55.9%) 

female 143 (44.1%) 

Mean age 38.8 years 

Respiratory symptoms  

Cough 111 (34%) 

Dyspnoea 144 (44.1%) 

Chest pain 95 (29%) 

Night sweats 39 (11.9) 

Hemoptysis 21 (6.4%) 

History of TB  

Once 179 (54.7%) 

Twice 99 (30.2%) 

Three times and above 46 (14%) 

MDR TB 3 (9.1) 

Smoking history  

Never smoked 284 (86.8%) 

Ex-smokers 54 (16.5%) 

Current smokers 34 (10.4%) 

HIV serostatus  

Positive 68 (20.7%) 

Negative 259(79.2%) 

Lung function  

FEV1 2.61±0.69 (% pred. 89.18±19.11) 

FVC 3.14±0.88 (% pred. 96.21±22.21) 

FEV1/FVC 0.68±013 (% pred. 91.02±10.77) 

Spirometry results  

Normal 165 (50.6%) 

Obstructive 69 (21.2%) 

Restrictive 31 (9.5%) 

Mixed 61 (18.7%) 
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Table 2. Factors associated with decreased pulmonary function 

Risk factor                          Adjusted OR (95% CI)                    P 

value 

Respiratory symptoms   

- No 1  

- Yes 2.21(1.92-3.96) 0.0341 

HIV status   

- Negative 1  

- Positive 2.98 (1.76-4.12) 0.0111 

Smoking history   

- No 1 0.0021 

- Yes 3.26 (2.35-5.11)  

History of 

tuberculosis 

  

- Had TB once 1 0.0202 

- Had TB twice and 

above 

2.04 (1.11-4.09)  

 

 

 

 


