Original Article

Sequelae of pulmonary multidrug-resistant tuberculosis at
the completion of treatment

Rupak Singla, Manashree Mallick, Parul Mrigpuri, Neeta Singla’, Amitesh Gupta

Departments of TB and Respiratory Diseases and 'Epidemiology, National Institute of Tuberculosis and Respiratory Diseases, New Delhi,
India

ABSTRACT

Background: Treatment of multidrug-resistant (MDR-TB) mainly focuses on bacteriological cure. However, only limited
studies have evaluated the sequelae left after the completion of treatment among MDR-TB patients. Objective: To assess
the persistent symptoms, radiological sequelae, pulmonary function impairment and quality of life at the completion of
treatment among MDR-TB patients. Methods: Forty six MDR-TB patients were enrolled, who completed two years of
treatment under programmatic management of Drug Resistant tuberculosis at a tertiary referral institute in Delhi, India.
Detailed clinical history was taken. X-ray chest, 6 Minute Walk Test and pulmonary function tests were attempted in all
patients. Quality of life was evaluated using Seattle obstructive lung disease questionnaire. Results: At the completion of
MDR-TB treatment 95.7% patients had residual symptoms; 100% patients had residual bilateral chest x-ray abnormality
with 82.6% patients showing far advanced disease. PFT was abnormal in 97.6% patients with mixed pattern being the
commonest abnormality. Quality of Life was impaired with mean physical function of 46%. Conclusion: At the completion
of MDR-TB treatment, significant numbers of patients are left with post treatment sequelae. The medical management
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and social support for these patients should be incorporated in the national programs.

Address for correspondence: Dr. Rupak Singla, Department of TB and Respiratory Diseases, National Institute of Tuberculosis and Respiratory Diseases,

New Delhi - 110 030, India. E-mail: drrupaksingla@yahoo.com

INTRODUCTION

According to the World Health Organization,
multidrug-resistant tuberculosis (MDR-TB) is defined
as resistance to isoniazid and rifampicin, with or
without resistance to other drugs. An estimated 3.3%
of new cases and 20% of previously treated cases have
MDR-TB.™ Although at the end of treatment, TB patients
are cured bacteriologically, they are left with significant
symptomatic, radiological, and physiological sequelae.™
Anatomical changes result in radiographic and functional
alterations.P! In the literature, many studies have described
the sequelae after treatment of TB. However, very few
reports are available in the literature who have studied the
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sequelae in MDR-TB patients at the end of the treatment.
Pulmonary impairment after TB is associated with
disability worldwide and calls for more aggressive case
prevention strategies and posttreatment evaluation. This
study was planned to assess post-TB sequelae in MDR-TB
patients at the end of treatment.

PATIENTS AND METHODS

The study was conducted at National Institute of
Tuberculosis and Respiratory Diseases (NITRD),
New Delhi India. It was a cross-sectional study of
patients who completed MDR-TB treatment at NITRD
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under the programmatic management of drug-resistant
tuberculosis (PMDT) under the national program. The
patients were diagnosed as per PMDT guidelines through
mycobacterial cultures and sensitivity testing.! They were
treated with the second-line drugs as per national protocol
with an intensive phase of 6-9 months and continuation
phase of 18 months. The patients meeting the criteria for
cured were included. The patients seropositive for human
immunodeficiency virus were not included. The study was
approved by the Institute Research and Ethical Committee
and all participants gave written informed consent.

A detailed history was elicited from each patient.
Socioeconomic status was assessed by modified
Kuppuswamy socioeconomic scale.”! Dyspnea evaluation
was done by the British Medical Research Council (MRC)
scale and using the Borg scale.l®”)

Plain chest posterior-anterior radiographs were taken
in all the patients. The radiographs were evaluated
by two observers independently to detect the extent
of involvement. The help of the third observer was
taken in case of discrepancy. The chest X-rays (CXRs)
were classified using the criteria used by the National
Tuberculosis Association of USA.®! The criteria defined
minimal lesions as the ones which have slight to moderate
density but do not contain demonstrable cavitations. They
may involve a small part of one or both the lungs, but the
total extent, regardless of distribution, should not exceed
the volume of lung on one side that occupies the space
above the second chondrosternal junction and the spine
of the fourth or body of the fifth vertebra. Moderately
advanced lesions are defined as the lesions which may be
present in one or both lungs, but the total extent should
not exceed the following limits: Disseminated lesions of
slight to moderate density that may extend throughout the
total volume of one lung or the equivalent in both lungs;
dense and confluent lesions limited in extent to one-third
the volume of one lung; total diameter of cavitations, if
present, should be <4 cm. Far advanced lesions are defined
as the lesions which are more extensive than moderately
advanced. The other features on CXR such as unilateral/
bilateral and cavitatory/noncavitatory were also recorded.

Lung function tests included spirometry, lung volume
study, and diffusion study. Spirometry was done in all
patients by a dry rolling seal spirometer (Morgan Transfer
Test Model C). The calibration of the equipment and the
procedure adopted during the test was in accordance
with the equipment and procedure requirements
of the American Thoracic Society (ATS) Snowbird
Workshop on the standardization of pulmonary function
testing.”! Obstructive disease was defined as forced
expiratory volume in 1 s/forced vital capacity (FEV1/FVC)
ratio <0.8, with a FVC =80% of the predicted value.
Restrictive disease was diagnosed if the FVC was <80% of
the predicted values and FEV1/FVC ratio >0.8. Combined
disease was defined as an FVC <80% of the predicted value
and an FEV1/FVC ratio <0.8.0'"]
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The results were expressed at body temperature, ambient
pressure, saturated. They were reported in absolute
volumes as well as percent predicted based on regression
equations of the European Community of Coal and Steel.!"!
Lung volume study was conducted using the helium
dilution method. The diffusion study was done using
the single-breath carbon monoxide diffusion method.
The severity of lung function impairment based on FEV1
and severity of diffusion capacity were defined as per the
European Respiratory Society/ATS guidelines 2005.1*4

Six-min walk test (6MWT) was done as per the ATS
guidelines.!"®! The predicted distance walked was
calculated using standard reference equations given
by Enright and Sherrill, and results were expressed as
percentage of the predicted values.!'*

The Seattle Obstructive Lung Disease Questionnaire
(SOLDQ) was used for assessing the quality of life for
all enrolled patients. The questionnaire had 29 items
measuring four health dimensions; physical function,
emotional function, coping skills, and treatment satisfaction
were evaluated. The higher score denoted a good quality
of life for all the components of the questionnaire.**! We
used a Hindi translation of this questionnaire which had
been pretested.

RESULTS

Forty-six patients meeting the eligibility criteria were
enrolled with mean * standard deviation (SD) age of
27.6 = 10.5 years. Table 1 shows the demographic profile
of the patients under study, and there were 25 males and
21 females. It was observed that 54.3% of the patients were
unemployed and 54.3% of patients belonged to upper and
lower class on modified Kuppuswamy scale.

Among the 46 study patients, 44 (95.7%) were symptomatic,
and the most common residual symptom after 2 years of
MDR-TB treatment was breathlessness, present in 40 (87%)
of the patients. The evaluation of level of breathlessness
demonstrated Grade II dyspnea in 30 (65.2%) patients on
MRC scale and 23 (50%) patients belonged to scale 4 on
Borg scale.

On radiological evaluation, all the patients had bilateral
disease. The extent of CXR involvement showed far
advanced disease in 82.6% of the patients, moderately
advanced disease in 17.4%, and none of the patients
had minimal disease. Multiple cavities were reported in
24 (52.2%) patients.

Pulmonary function tests are shown in Table 2. The patients
had a mean = SD FEV1 of 56.1 * 21.0% of predicted
normal, and the most common pattern of lung function
abnormality was mixed type, presents in 27 (64.3%)
patients, followed by restrictive abnormality present in
23.8%. Out 46 patients under study, 32 patients could
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perform diffusion studies. Table 3 shows the diffusion
capacity abnormality among these 42 patients. The
diffusion capacity was found to be moderately decreased
in 15 (46.9%) patients.

In 6MWT, the mean * SD distance walked in males was
493.6 + 64.7 and in females was 468.1 += 40.8 m. The
distance walked in 6BMWT was 71.3% predicted normal in
males and 64.8% predicted normal in females.

Table 4 shows the quality of life impairment among
46 patients with post-MDR-TB sequelae. The most affected
domain was physical domain with mean physical function
of 46%.

DISCUSSION

The present study was aimed at evaluating persistent
symptoms, radiological sequelae, pulmonary function test,
and quality of life at completion of 2 years of treatment
among MDR-TB patients registered under PMDT. In our
study, 95.7% of patients had residual symptoms. The
most common residual symptom was breathlessness being
observed in 87% of patients. In a study, in India, it was
reported that 78% of the MDR-TB patients were left with
some residual symptoms at the end of the treatment.?!

After treatment of TB, the lung is left with residual
fibrosis, scarring, cavitation and distortion of lung
architecture leading to volume loss, and bronchiectasis.'"!
Pulmonary TB also involves airways leading to the edema,
hypertrophy, and hyperplasia of mucous glands,
thus affecting the caliber of the airways. Through the
mechanism of cicatricial fibrosis, there is also a reduction
of total lung capacity. It has also been demonstrated that
there is a significant increase in functional limitations in
MDR-TB patients who had undergone multiple treatments
compared to patients cured in the first treatment.”

In our study, among forty-six patients, all patients had
bilateral CXR involvement. Far advanced lesions were present
in 82.6% whereas 17.4% showed moderate lesions on CXR.
Residual radiological lesions persist even after successful
treatment of TB."! Other studies have also demonstrated
abnormal CXRs after completion of treatment in MDR
pulmonary TB. Another study among 33 cured MDR-TB
patients observed radiographic abnormalities affecting an
average of 36% of lung fields, and out of the 33 patients,
more than half had cavities.'”’ In our study, also 52.2% of
the patients had multiple cavities. In another study, out of
45 patients, 98% showed residual CXR abnormalities, and
multiple cavities were present in 53% of the patients.”! These
extensive residual lung lesions are predictors of permanent
disability because of tissue destruction and susceptibility
to opportunistic infections thus, leading to reduced quality
of life.l"®! Radiologic evidence suggestive of inactive TB has
also been found to be associated with an increased risk of
airflow obstruction.!?!
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Table 1: Characteristics of the patients under study
(total patients=46)

Characteristics of patients

Number of patients (%)

Age group (years)
1-15 1(2.2)
16-30 30 (65.2)
31-45 12 (26.1)
>45 3(6.5)
Gender
Male 25(54.3)
Female 21 (45.7)
Smoking
Smoker 4(8.7)
Nonsmoker 42 (91.3)
Occupation
Unemployed 25 (54.3)
Skilled worker 11 (23.9)
Unskilled worker 6(13)
Semiskilled worker 4(8.7)
BMI
Severely malnourished 5(10.9)
Malnourished 19 (41.3)
Overweight 6(13.0)
Obese None
Socioeconomic class
Upper lower 25 (54.3)
Lower middle 18 (39.1)
Upper middle 2(4.3)
Upper 1(2.2)

BMI: Body mass index

Table 2: Pulmonary function abnormalities among
42 patients*

Pattern of abnormality n (%)
Normal 1(24)
Restriction 10 (23.8)
Obstruction 4(9.5)
Mixed 27 (64.3)

*Qut of 46 patients under study, 42 patients could perform pulmonary
function tests

Table 3: Distribution of severity of diffusion capacity
among 32 patients*

Severity Number of patients (%)
Normal 4(12.5)
Mild 9(28.1)
Moderate 15 (46.9)
Severe 4(12.5)

*Qut of 46 patients under study, 32 patients could perform diffusion
studies

Table 4: Quality of life by Seattle Obstructive Lung
Disease Questionnaire in mean percent of 46 patients
under study

Domain Mean percent
Physical function 49.0
Emotional factor 51.6
Coping skill 60
Treatment satisfaction 52.1

In our study, among 42 patients who could perform
the pulmonary function tests, 97.6% had lung function
abnormality. Functional impairments have been studied
in patients following treatment of pulmonary TB.!#20-%!
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Controversy exists regarding which pattern of abnormality
is most prevalent in TB sequelae. Mixed disorder was the
most prevalent as per the study done by Ramos et al.l*"
Panda et al. reported restrictive defect as the most common
followed by mixed disorder.*” However, there are very
limited studies on pulmonary function impairment among
MDR-TB patients. de Valliere and Barker!'” studied residual
lung damage after treatment completion in 33 MDR-TB
patients and found that 31 out of 33 patients had abnormal
lung function tests. The median FEV1 was 63% and FVC
was 57% of the predictive value; restrictive and mixed
patterns were the predominant abnormalities. In our
study, also, the most prevalent pattern of lung function
abnormality was mixed type seen in 64.3%, followed by
restriction pattern seen in 23.8%.

In another study done on 18 cured MDR-TB patients, the
spirometric patterns were abnormal in 78% of patients.[*!
It has also been observed that patients with multiple
treatments showed significantly lower levels of vital
capacity and FEV1 when compared to patients with single
treatment.”!

In our study, 6MWT was done in all forty-six patients and
observed to be reduced being 71.3% of predicted normal in
males and 64.8% in females. BMWT has been found to be
significantly low in patients of pulmonary TB at the end of
the treatment.**34 However, limited studies have assessed
six minute walk distance in treated MDR-TB patients. In a
study done, among 47 treated MDR-TB patients, the 6MWT
was observed to be significantly low in males as well as
female patients.”” In another study, BMWT was done in
adult patients diagnosed with pulmonary TB treated as
outpatients over 6 months (Group I) and adult patients
with multiple treatments of longer duration and MDR-TB
patients (Group II). It was found that Group II patients
showed a greater functional impairment as the average
distance walked in 6MWT was over 100 m lower.?

The studies among TB patients have shown that TB has
adverse impacts on patient’s quality of life, which persists
even after microbiological cure has been achieved.??*3
However, we found only one study focusing on quality
of life in treated MDR-TB patients in which 78% of the
patients reported impairment in their quality of life using
airways questionnaire 20.%! In our study, the quality of
life as assessed by SOLDQ was impaired, and the physical
domain was predominantly affected. In another study done
in TB patients, also, the main impaired domain was the
physical domain.B%

CONCLUSION

The current study observed that at the completion of
MDR-TB treatment, although patients become negative
bacteriologically, significant numbers of patients are
left with persistent symptoms, CXR abnormality, lung
function impairment, and impaired quality of life. Hence,
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long-term follow-up is important for understanding
the overall impact of this disease on patient’s physical,
functional, and socioeconomic well-being. We need to
focus beyond bacteriological cure of MDR-TB patients.
Medical management and social support for posttreatment
sequelae of MDR-TB should be incorporated in the national
programs. The end TB strategy also aims to achieve the
target of zero TB-affected families facing catastrophic costs
due to TB by 2035.140
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