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ABSTRACT… Objectives: To know the frequency of relapse in patients of tuberculosis who
completed the total therapy but in interrupted course. Study Design: Prospective Cohort study.
Place and duration of study: Outpatient and Inpatient units of Chest and TB ward BahawalVictoria Hospital Bahawalpur. Methodology: Patient showing characteristics according to
WHO standard were included in the study i.e. clinical features and radiographic abnormalities
consistent with active pulmonary tuberculosis; and no response to a course of broad-spectrum
antibiotics regarding signs and symptoms. Also included were those with clinical features
consistent with tuberculosis with Mycobacterium smear and culture positive or smear positive
or culture positive. Such patients were interviewed and case file/charts were reviewed. Specific
things looked were their prior antituberculous therapy, number of days antituberculous therapy
interrupted, age, and gender. All others with diabetes mellitus, smokers, alcoholic were excluded
from the study. Results: There were total 67 patients enrolled in the study and among them 34
(50.7%) males and 33 (49.3%) females. Male age ranges 26-75 years(mean 46.20+ SD 12.46)
and female age range 13-70 years (mean 40.42+SD 13.32) Among these relapse cases 6 (9%)
patients had interrupted ATT during their prior therapy for a period ranged 2-90 days (P-value
<0.001). Among these 5 (83%) were females and 1 was male. Conclusion: Interrupted ATT
caries significant risk for future relapse of tuberculosis.
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INTRODUCTION
Relapse for tuberculosis refers to the disease
pattern in which a patient at some point after
declared cured with completion of therapy, either
becomes culture positive again or has clinical
or radiographic deterioration that is consistent
with active tuberculosis. For culture negative
patients at least two sputum smear examinations
should be negative for acid fast bacillus (AFB)
and radiographic abnormalities must be
consistent with active pulmonary tuberculosis
and no response to a course of broad-spectrum
antibiotics given for appropriate time.1
This may particularly happens because of
interrupted antituberculous therapy.2 Other
remarkable conditions are in severe disease with
aggressive clinical course and due to lack of
insight into the disease, and lack of importance
of compliance in the long course of treatment.2
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Among other factors are malabsorption of drugs
and smoking, advancing age, silicosis.3 The
smoking increases resistance to Mycobacterium
tuberculosis due to functional and morphological
changes to macrophages in the alveoli.4
It has been demonstrated that even after completion
of full treatment span some mycobacterium
remains alive in dormant stage within the posttuberculous fibrotic tissues5 Once the condition
for them becomes favorable as patient on steroids
therapy, on antineoplastic therapy, acquires
diabetes mellitus, becomes malnourished,
alcoholism, Human immunodeficiency virus
(HIV) infection then it can again erupt into active
tuberculosis.6 Certain regions of world has shown
more relapse in HIV positive patients.7,8
Another factor that is proposed to be contributing
to relapse is body iron over load. The iron
loading causes reductions in tumor necrosis
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factor-alpha (TNF-A) and nitric acid which are
key factor combating mycobacterium. There is a
need to devise effective strategies to demarcate
the effective level of iron in body in patients with
tuberculosis.9
Considering interruption of therapy as major
threat for not only tuberculosis relapse but also for
emergence of drug resistant strain world health
organization WHO directed directly observed
treatment short course DOTS therapy has proven
importance.10,11 It consists of observation by a
health care provider or other responsible individual
as patient’s takes antituberculous medications. Its
importance is further emphasized by the fact that
modified treatment strategies has been proposed
for strict DOTS compliance by alternate therapy
by slight modification of treatment.12
Other factor that improves compliance is the
patient education about the disease and about
better outcome for uninterrupted antituberculous
therapy ATT.
Adherence to treatment is not only important to
minimize relapse but also for cure of patients,
controlling spread and minimizing the emergence
of not only multi-drug resistance but also of
extensive drug resistance or total drug resistant
strain of mycobacterium.13
The debate of relapse or reinfection can only be
reliably sorted out by the ability to differentiate
the strains involved in the first and the second
tuberculosis episode by genotyping methods of
some of the deoxyribonucleic acid (DNA) insertion
elements14 but this was beyond the scope of our
study.

2

tuberculosis in past with four drugs (Isoniazid,
Rifampicine, Ethambutol, Pyrazinamide) or
five drugs combination therapy (Isoniazid,
Rifampicine,
Ethambutol,
Pyrazinamide,
Streptomycine) and completed treatment and
declared cured and enjoyed healthy time period
after treatment now again started showing signs
and symptoms. Patients showing following
characteristics according to WHO1 standard were
included in the study.
1. Clinical
features
and
radiographic
abnormalities
consistent
with
active
pulmonary tuberculosis; and no response
to a course of broad-spectrum antibiotics
regarding signs and symptoms.
2. Clinical features consistent with tuberculosis
with Mycobacterium smear and culture
positive or smear positive or culture positive.
All those patients whose comorbids which could
have lead to tuberculosis as an isolated factor were
excluded from the study i.e. diabetes mellitus,
smokers, alcoholics and with malabsorption
syndrome.
All patients who gave informed consent files/
case charts/radiology reports were reviewed
with patient were asked history by principal
researcher. Information was collected on the
variables, tuberculosis relapse, patients, age,
gender, number of relapses, Antituberculous
therapy interruption time in days.

Considering above facts we conducted a study
to look into frequency of relapse of tuberculosis
in patients whose ATT was interrupted during
anytime within previous treatment at Bahawalpur
Chest and TB unit.

Data was entered and analyzed in Statistical
Package for Social Sciences (SPSS) version 11.
Frequencies and percentages were calculated
for categorical and mean with standard deviation
were calculated for numerical variables. Fisher’s
exact test was applied to check significance of
interrupted therapy and P-values less than 0.05
were considered significant. The value < 0.05
strongly determined the significance of the given
data variables.

METHODOLOGY
This analytic retrospective cohort study was
conducted at chest and tuberculosis (TB) unit
at Bahawalpur. All patients who were treated for

RESULTS
There were total 67 patients enrolled in the study
and among them 34 (50.7%) males and 33
(49.3%) females. Male age ranges 26-75 years
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(mean 46.20+ SD 12.46) and female age range
13-70 years (mean 40.42+SD 13.32) (Table-I).
Sixty five patients took four drug regimen and 2
took five drugs. Among these relapse cases in 6
(9%) of patients ATT was interrupted for four drugs
regimen for all drugs during their first therapy for a
period ranged 2-90 days (P-value < 0.001) (TableII). Among these 5 (83%) were females and 1 was
male (Table-III). None of the patient took modified
ATT during previous therapy at anytime during
interrupted time or during therapy.
Age (years)
Frequency of Interruption
13
1
35
1
50
2
60
1
70
1
Table-I. Age of patients Antituberculous therapy (ATT)
Interrupted
Days ATT interrupted
Frequency of Interruption
2
1
18
1
30
1
08
1
90
2
Table-II. Days Antituberculous therapy (ATT)
Interrupted

Gender

Number of patients
Participated in
study

Number of patients
with interrupted
ATT

Male
34
1
Female
33
5
Total
67
6
Table-III. Gender of Patients with Interrupted
Antituberculous therapy

DISCUSSION
Although this area of research has been studied
in many countries but in tuberculoses endemic
country like Pakistan such study had added to
the knowledge that what aspects of tuberculosis
elimination must be addressed in future with more
assurance. The inclusion criteria for patients in
our study followed rigorous standards made by
WHO that depict better results with the given
risk factor.1 Our study has shown statistically
significant role of interrupted therapy as a risk for
Professional Med J 2017;24(7):942-946.

future relapse of disease (P-Value <0.001).
The tuberculosis incidence for Pakistan is 276
cases per 100,000 though less than previous
years.1 Nine percent patients took irregular
treatment in this study thus adding to the existing
burden of disease. The importance of regular
treatment was emphasized many times in past
by different countries because of same threat
it imposes everywhere. In one retrospective
study in tuberculosis patients in New York City
about 50% of them took interrupted treatment,
the nonadherent patients not only took longer
to convert to negative culture results but were
more likely to acquire multidrug resistance and
required longer treatment span.2 In the study
cited above the patient groups which were
studied were enrolled before the time when their
control program was mature and public health
department intervention was almost absent
though in our study too, it signifies that self
administration of therapy by patient himself at any
stage must be discouraged.
Our study population included patients who
completed their therapy inspite of being
interrupted and yet again relapsed is avouched
by the results of several randomized control
trials (RCTs) conducted in different regions of the
world.15,16 In India during 1997-98 relapse rates at
Mumbai was 4.5% in patients who were declared
cured after they have completed treatment.15
However in south India controlled clinical trial with
short course antituberculous therapy showed
better outcome with 2.7% of relapse in the second
phase of study.16
None of the patient in our study was declared
treatment failure during first antituberculous
therapy as inspite of interruption in therapy they
showed full clinical recovery with first line drugs.
Similarly 9% relapse results were obtained in one
of review in south India on mycobacterium fully
drug sensitive individuals.17 While Mitchison et
al. reported a relapse rate of only 4.6% among
patients treated initially for full drug sensitive
organisms.18
www.theprofesional.com
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It is important to note that among 9% patients
who interrupted the therapy mostly were females
(83%) this is contrary to what was observed
at Thailand.19 The females in this study at a
developing country, Thailand showed more
compliance then male patient.19
In addition to gender other factors that affect
compliance are lack of accessibility, time
commitment and lack of social and emotional
support by family and friends, taste of medication,
duration of therapy, requirement of drug timings
and storage.20 Adding to this list one other major
factor identified in our study contributing to
interruption was forgetfulness by patient.
We acknowledge that the results in our study
are obtained from a highly selected patient
population. Careful consideration of all other
medical comorbids including smoking is vital
when dealing patients in general practice.
Our results have several programme implications
as;
1. Interrupted therapy should be considered
as a risk factor in any patient with relapse of
tuberculosis.
2. Test to check levels of antituberculous drugs
in the body must be introduced to make
compliance more objective.
3. A comprehensive history and examination
Performa to be filled by medical officer,
must be made available throughout country
TB centers/DOTS center addressing not
only points leading to disease diagnosis
but also include points to understand any
psychological problem or any other medical
problem that may interrupt the regularity of
treatment.
4. Being an effected area because of tuberculosis
we need to develop gene typing laboratories
to segregate issues of reinfection and relapse.
5. Educational programs need to be developed
to educate healthcare providers about
counseling and education of patients.
6. There is a need to develop effective
communication strategies with patients
and to provide health education materials
Professional Med J 2017;24(7):942-946.
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addressing these issues, so that patients
develop insight in this chronic ailment.
7. Further research is needed to develop local
strategies to help segregate among reinfection
and relapse and emergence of drug resistant
strain.
8. Females being the mother of future generation
must be taught in groups about importance
of treating tuberculosis properly within time,
as only healthy mothers can raise a healthy
nation.
CONCLUSION
Interrupted ATT caries significant risk for future
relapse of tuberculosis.
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