Abdelaleem et al.
The Egyptian Journal of Bronchology
(2022) 16:23
https://doi.org/10.1186/s43168-022-00123-z

The Egyptian Journal
of Bronchology

Open Access

RESEARCH

Lung health after tuberculosis: clinical
and functional assessment in post-pulmonary
tuberculosis Egyptian patients
Nermeen A. Abdelaleem* , Mostafa K. Ahmed, Marwan N. Mohamed and Hassan A. Bayoumi

Abstract
Background: Some of the pulmonary tuberculous patients who completed their medication course experience lung
function impairment which may influence their quality of life. However, the pattern and nature of post-tuberculosis
lung impairment are still not identified. Thus, the aim of this study was to determine the type and degree of lung
physiology changes in previously treated tuberculous patients which latter may affect their quality of life, thus helping
clinicians for early diagnosis of lung impairment, especially in tuberculous endemic areas.
Results: Adults (≥18 years) who were treated from first attack pulmonary tuberculosis were included in the study.
Demographic data, respiratory symptoms, smoking history, comorbidities, Medical Research Council dyspnea score
(MRC), spirometry, chest radiography, and oxygen saturation were collected. One hundred ninety-seven participants
were finally included in the study. The mean age was 49.50±13.26 years with males representing 75.6% of total
patients. MRC dyspnea scale grading showed that about 13.2% and 5.1% of patients suffer from dyspnea grade II and
grade III, respectively. Main respiratory symptoms were cough in 38.1%, sputum production in 24.9%, and hemoptysis in 6.6% cases. Normal spirometry was documented in 53.3%, obstructive pattern in 31.98%, and mixed pattern
in 7.11%, whereas 7.61% cases had a restrictive pattern. According to ATS staging of obstructive pattern, 27 patients
(42.8%) had mild obstruction, 22 (34.9%) patients had moderate obstruction, 13 (20.6%) patients had moderate to
severe obstruction, and one patient (1.6%) had severe obstruction.
Conclusions: Impairment of respiratory function after tuberculosis is one of the causes of chronic lung disease that
is underestimated, especially in endemic countries. This impairment in function occurs early in the course of the
diseases and even without symptoms, affecting the quality of life. Thus, clinicians should encourage patients for an
earlier visit to a respiratory clinic for follow-up and further management if needed. Guidelines for the management of
cured tuberculous patients are urgently needed.
Trial registration: ClinicalTrials.gov, NCT05097638. Registered on October 28, 2021—retrospectively registered
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Background
Tuberculosis (TB) is one of the infectious diseases that
may cause death worldwide. Unlike other respiratory
infections, TB can lead to permanent lung damage.
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Therefore, TB may turn from being a treatable infectious
disease into a chronic disease that can cause morbidity in
successfully treated patients [1].
In tuberculous patients, even after a full course of treatment and cure, permanent parenchymal sequelae and
functional lung impairment of variable degrees sometimes occur [2] causing pulmonary function impairment,
so altering their quality of life [3]. The degree of severity
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of functional changes is correlated to the extent of the
initial TB affection [4]. Even minimal scar change on
chest radiograph may lead to airflow limitation [5, 6].
During an active pulmonary tuberculosis treatment
phase, ventilation impairment in lung function is usually restrictive. This may persist, resolve, or change to
an obstructive pattern later [7, 8]. Tuberculous patients
have two- to fourfold higher odds of permeant functional
changes (restrictive or obstructive pattern) compared
with patients without tuberculosis [9, 10].
Tuberculosis (TB) has become an emerging risk factor
in the development of COPD [11]. Also, there is developing evidence of co-morbidity between tuberculosis (TB)
and COPD [12]. Several population-based epidemiological studies found a relationship between TB and airflow
obstruction [9]. Therefore, post-tuberculosis patients
extensively contribute to the growing worldwide burden
of COPD [9, 13, 14].
Aim of this study

This study aimed to determine the type and degree of
lung physiology changes in previously treated tuberculous patients which later may affect their quality of life,
thus helping clinicians for early diagnosis of lung impairment, especially in tuberculous endemic areas.

Methods
Study design and setting

This study was a cross-sectional cohort study. It was
conducted at Assiut University Hospital from January
2018 to February 2020. The participant provided written informed consent before enrollment in the study
after explaining the nature of the study. All patients were
recruited from the tuberculosis clinic.
Inclusion criteria

Patients more than 18 years old who had been newly
diagnosed drug-sensitive first episode pulmonary tuberculosis, confirmed by sputum smear microscopy, were
included in the study. They completed an outpatient
course of standard first-line antituberculosis therapy
(6 months) and declared as cured without radiological change over the past year (in comparable with chest
X-ray at the end of TB treatment).
Exclusion criteria

Patients were excluded from the study if they were
smokers (to avoid spirometry biases). Exclusion criteria inculde: extrapulmonary tuberculosis cases, multidrug-resistant tuberculosis, known contraindications to
spirometry testing, individuals with chest wall deformities or neuromuscular diseases, patients who failed
to achieve acceptability and reproducibility criteria of
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the spirometry test, defaulter cases or irregular treatment, known coexisting chronic lung disease as history of asthma or interstitial lung diseases, a history of
illicit drug use, and patients with comorbidities: renal
and hepatic insufficiency, heart diseases, and metabolic
disorders.
The following variables were collected: past medical history, weight, height, symptom scores: Medical
Research Council dyspnea score (MRC), pulmonary
function tests (spirometry), and chest imaging which
included chest radiography (CXR) at baseline (end of TB
treatment) and 12 months, and oxygen saturation was
measured by a pulse oximeter. All data were obtained on
the day of the spirometry.
Study measurements
Functional assessment

Spirometry was performed by Quark PFTs ergo, P/N
Co9035–12–99 (Cosmed Srl, Albano Laziale, RM, Italy).
Spirometry results were interpreted according to the ATS
guideline [15]. Participants who had a ratio of FEV1 to
FVC less than LLN were subjected to a post-bronchodilator test using 15 min after administration of 400 μg salbutamol using a pressurized metered-dose inhaler with
a small-volume spacer device [16]. COPD was defined
as a ratio of FEV1 to FVC < 0.7 (this is the cutoff point
for diagnosis of COPD according to the GOLD guidelin). The severity of obstruction was graded on the basis
of FEV1 as follows: mild ≥70%, moderate 60–69%, moderate severe 50–59%, severe 35–49%, and very severe <
35%. A restrictive pattern is indicated by a ratio of FEV1
to FVC that is normal and FVC less than LLN [17].
MRC dyspnea scale

The MRC dyspnea scale [18] was used to assess the severity of dyspnea. It is a 5-point scale that measures the level
of breathlessness. It is 5 grades:
Grade 1: short of breath with strenuous exercise
Grade 2: short of breath when hurrying on a level or
walking up a slight hill
Grade 3: walks slower than people of the same age
on the level or must stop for breath when walking at
own pace
Grade 4: stops for breath after 100 m at own pace
Grade 5: too breathless to leave the house
Statistical analysis

The study variables were analyzed using the IBM
SPSS Statistics software, version 22.0 (IBM Corporation, Armonk, NY, USA). Continuous variables are
expressed as means and standard deviations whereas
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categorical variables are expressed as absolute and relative frequencies.

Results
A total of 210 patients were enrolled and followed up
for 1 year. Participants did not complete the final study:
eleven were lost to follow-up and two relocated. One
hundred ninety-seven participants were finally included
in the study. The mean age was 49.50±13.26 years with
males representing 75.6% of total patients. BMI was
20.79±4.03, and oxygen saturation was 97.69±0.93 as
shown in Table 1. MRC dyspnea scale grading among
participants showed that about 81.7% (161 cases), 13.2%
(26 cases), and 5.1% (10 cases) patients suffer from dyspnea grades I, II, and III, respectively (Fig. 1). Moreover,
participants reported different respiratory symptoms:
cough in 38.1% cases, sputum production in 24.9% cases,
and hemoptysis in 6.6% cases (Fig. 2).
Regarding spirometry assessment, normal spirometry
was documented in 105 cases (53.3%), an obstructive
pattern was documented in 63 (31.98%) cases with positive bronchodilator reversibility in 4 cases (6.35%), and
a mixed pattern in 14 (7.11%) cases, whereas 15 (7.61%)
cases had a restrictive pattern (Fig. 3). Regarding obstructive pattern, 27 patients (42.8%) had mild obstruction, 22
patients (34.9%) had moderate obstruction, 13 patients
(20.6%) had moderate to severe obstruction, and one
patient (1.6%) had severe obstruction. No patient was
very severe (Fig. 4).
Discussion
The results of this prospective study on Egyptian patients
who had pulmonary tuberculosis provided several information about lung function impairment and sequence
of chronic lung disease following treatment. After 1 year
of completing antituberculosis treatment, around half
of patients suffer from lung function abnormality. This
would decrease exercise capacity and decreased their
quality of life.
Table 1 Descriptive characteristics of total participants
Age
Sex

49.50 ± 13.26

Male: 149 (75.6%)
Female: 48 (24.4%)

FEV1
FVC
FEV1/FVC
Weight (kg)
Height (m)
BMI (kg/m2)
Oxygen saturations (%)

81.95 ± 14.02
88.64 ± 10.42
75.7 ± 13.18
53.6 ± 9.1

1.53 ± 0.17

20.79 ± 4.03
97.69 ± 0.93

Fig. 1 Grading of dyspnea using the MRC dyspnea scale

Our study showed a male predominance with mean
age 49.50±13.26. Participants reported different symptoms including cough, sputum, and breathlessness due
to pulmonary tuberculosis sequelae.
Meghji et al. noted that respiratory symptoms were
reported by 30.7% of patients after 1 year of antituberculosis treatment, with breathlessness being more common than cough and sputum [10]. Dyspnea is a predictor
of quality of life, and improving dyspnea should be a
great objective in those patients [19]. One study done
in Uganda introduced the post-tuberculous patients in
a 6-week pulmonary rehabilitation program to improve
exercise tolerance [20].
In our patient sample, the prevalence of abnormal
spirometry was 46.7%, with a predominant obstructive
pattern (31.9%). Several studies [21–24] assessing pulmonary function after the end of anti-TB treatment showed
that more than half of patients had lung function impairment either obstructive, restrictive, or mixed with different grades of severity. A study done in the USA showed
that around 60% of tuberculous patients had abnormal
function [25]. Chushkin et al. observed that approximately
50% of tuberculous patients suffered from impaired pulmonary function; obstructive was the frequent one followed by restrictive [26]. Many studies [24–27] reported
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Fig. 2 Pattern of respiratory symptoms of all participants

Fig. 3 Spirometric assessment among the recruited patients

Fig. 4 Obstructive pattern according to ATS criteria

restriction as the predominant pattern. This is explained
by lung parenchyma destruction [28]. On the contrary,
other studies documented obstruction as the most common abnormality [13, 29, 30]. Patil et al. noted the same
pattern of spirometry abnormality [31]. Agarwala et al.
observed that 52.7% of treated tuberculous Indian patients
had an obstructive defect [32]. Gothi et al. in an Indian
study explained that post-tuberculous airflow obstruction
may be sequala of obliterative bronchiolitis [33]. In three
large studies, their authors concluded a significant association between pulmonary tuberculosis history and the
presence of obstructive airway diseases [13, 34, 35]. Several studies [8, 36–39] estimated that 20% of non-smoker
patients fulfilled COPD criteria by spirometry. Di Naso
et al. [30] in a Brazilian study found that 15.7% of COPD
patients had previous pulmonary tuberculosis.
Our result suggests that impaired lung function after
tuberculosis is one of the causes of chronic lung disease
that is underestimated especially in endemic countries.
The impairment in function and decrease in quality of
life occur start early after being cured and even without symptoms. This is in agreement with Pasipanodya
et al. [25]. In a systematic review done in 2009, they
concluded that tuberculosis had a negative impact on
quality of life even after being cured [40]. An International Post-tuberculosis Symposium in 2019 defines
post-TB lung disease as “evidence of chronic respiratory
abnormality, with or without symptoms, attributable at
least in part to previous tuberculosis” [19, 41]. However,
TB as a risk factor for the development of COPD is still
unclear. Past history of pulmonary tuberculosis is an
important risk factor for chronic lung diseases as smoking and pollution [19].
Because no relevant guidelines illustrate how to follow up
post-tuberculous patients, most of them either suffer silently
or receive irrelevant treatment [14]. Therefore, tuberculosis
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guidelines must have a systematic approach for how to follow up these patients (functional and radiological), thus
helping clinicians for early diagnosis of chronic lung affection, especially in tuberculous endemic areas [20].
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2.
3.
4.

Conclusions
Impairment of respiratory function after tuberculosis is
one of the causes of chronic lung disease that is underestimated, especially in endemic countries. This impairment in function occurs early in the course of the diseases
and even without symptoms, affecting the quality of life.
Thus, clinicians should encourage patients for an earlier
visit to the respiratory clinic for follow-up and further
management if needed. Guidelines for the management
of cured tuberculous patients are urgently needed.
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