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Abstract

Objectives: To determine the treatment outcomes of the drug-resistant tuberculosis patients who were previously
exposed to second line drugs.

Methods: The retrospective study was conducted at eight Programmatic Management of Drug Resistant
Tuberculosis (PMDT) sites in Sindh and Balochistan. Data of patients who were previously exposed to second line
drugs and re-enrolled in the drug-resistant tuberculosis register at PMDT sites in Sindh and Balochistan between
2008 and 2016 was included for analysis. Data of those still under treatment or transferred to another treatment site
was excluded. Association was explored between treatment outcomes and other independent variables, while in
order to identify the risk factors associated with poor treatment outcomes univariate and multivariate logistic
regression was used.

Results: Overall, there were 3645 patients and 288(8%) were previously exposed to second line drugs. Of them,
95(33%) were excluded, and the final sample stood at 193; 99(51.3%) males and 94(48.7%) females. The median age
of the sample was 29 years (inter-quartile range: 22-41 years). The mean duration of treatment was 20+11.14
months. Overall success rate of the re-treatment of previously treated patients was 105(54.4%). Observed relapse
rate was 9(4.7%).

Conclusion: The success rate for re-treatment drug-resistant tuberculosis patients was found to be unacceptably

low. New drugs and novel regimens should be made widely available.
Keywords: Drug resistance tuberculosis, Sophisticated, Second line drugs. (JPMA 69: 4; 2019)

Introduction

Multi-drug resistance tuberculosis (MDR-TB) is a disease
that is caused by strain of mycobacterium tuberculosis
(M.TB) that is resistant to both isoniazid and rifampicin;
two of the most powerful anti-TB drugs. They may or may
not be resistant to other first line drugs (FLDs) and
second-line drugs (SLDs).1-3

Drug resistance TB has re-emerged as a primary public
health threatening disease and number of cases is on the
rise.# MDR-TB develops as a result of genetic mutation of
M.TB due to improper treatment with FLDs and patient's
non-compliance with the treatment.’56 It has always
been a burden to national tuberculosis programmes
(NTPs).7:8

Over the past several years, studies have reported that
recurrence after successful treatment of MDR-TB is a
common phenomenon. The recurrence rates after
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successful treatment of MDR-TB are reported from 3.2%
t0 4.4%.34

All people with MDR-TB don't end up with successful
outcomes.? Some of the patients may fail or are lost to
follow-up on the treatment.!0

Re-treating DR-TB cases previously exposed to SLDs
poses a challenge because of limited retreatment
options and continuing exposure to close contacts.11.12
Moreover, patients experience adverse effects due to
long-term use of toxic drugs and the chances of poor
outcomes are higher.13

The current study was planned to document the
treatment outcomes of patients who were re-treated for
DR-TB.

Patients and Methods

The retrospective cohort study was conducted at eight
Programmatic Management of Drug Resistant
Tuberculosis (PMDT) sites in Sindh and Balochistan and
comprised data of patients enrolled in the DR-TB register
at PMDT sites during December 2008 to July 2016.
Employing purposive, non-random sampling technique
for data collection, all bacteriologically-confirmed TB
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patients who were found to be rifampin-resistant on
genotypic drug susceptibility testing (GXP), or detected
to be drug-resistant on phenotypic universaldrug-
susceptibility testing (DST) were enrolled on National
Tuberculosis Programmes (NTP)-recommended regimen
at all PMDT sites in Sindh and Balochistan that included
Ghulam Muhammad Mahar Medical College Hospital-
Sukkur, Jinnah postgraduate Medical Centre-Karachi,
Chandka Medical College and Hospital-Larkana, Fatima
Jinnah Chest Hospital-Quetta, Institute of Chest Diseases-
Kotri, People's Medical College and Hospital-Nawabshah,
Civil Hospital-Mirpurkhas and The Indus Hospital-
Karachi. Those included had a previous history of
exposure to SLDs and known treatment outcome of
current DR-TB. Data was extracted from Electronic
Numerical Recording System (ENRS) that is a uniform
format for data storage provided by NTP across all PMDT
sites.

Keeping the prevalence of MDR-TB at 5.7%,14 the sample
size was calculated using Openepi software.!>

Information related to age, gender, previous FLD
treatment and its outcome, previous SLD treatment and
its outcome, presence of comorbid diseases, type of drug
resistance, resistance with FLDs and SLDs and outcome
of current DR-TB treatment was noted. Treatment
outcomes were declared based on World Health
Organisation (WHO) standard definitions for the first-line,
previous second-line and second-line re-treatment
outcomes. Treatment success included those who were
either cured or completed the treatment regimen.
Treatment failure included those who failed, were lost to
follow-up or died.

Approval was obtained from the ethics review
committee of the Dow University of Health Sciences,
Karachi.

Data analysis was performed using SPSS 19. Descriptive
statistics and Pearson chi-square test were employed to
find association between treatment outcomes and other
independent variables. In order to identify the risk factors
associated with poor treatment outcomes, univariate
logistic regression was used. All variables were included
in univariate analysis but for multiple regression analysis
only those variables were included that had p<0.25 and
results were reported as crude and adjusted hazard
ratios. Confidence level was taken at 95% and p<0.05 was
considered statistically significant.

Results
Overall, there were 3645 patients and 288(8%) were
previously exposed to second line drugs. Of them,

Table-1: Demographic characteristics and previous history of study participants
(n=193).

Characteristics n (%)
Median Age in years 29+ 14.19
Age (in years)
5-14 4 (2.1)
15-24 64 (33.2)
25-34 56 (29.0)
35-44 28 (14.5)
45-54 21 (10.9)
55-64 14 (7.3)
64+ 6 (3.1)
Gender
Female 94 (48.7)
Male 99 (51.3)
History of treatment with FLDs
Yes 180 (933)
No 13 (6.7)
Outcome of FLD treatment *
Cured 18 (9.3)
Complete 17 (8.8)
Lost to follow up 6 3.1
Failed 102 (52.8)
Not evaluated 27 (14.0)
Unknown 10 (5.2)
Outcome of Previous SLD treatment
Cured 6 (3.1
Complete 3 (1.6)
Lost to follow up 18 (9.3)
Failed 67 (34.7)
Not evaluated 97 (50.3)
Unknown 2 (1.0)

*n for this variable is 179 because rest of the patient did not have history of treatment with first
line drugs (FLDs)
SLD: Second line drug.

95(33%) were excluded, and the final sample stood at
193; 99(51.3%) males and 94(48.7%) females. The median
age of the sample was 29 years (inter-quartile range
[IQR]: 22-41 years).

Of the total, 180 (93.3) patients were previously treated
on FLDs and in terms of outcome, 19 (9.3%) were cured,
17 (8.8) completed, 6 (3.1%) were lost to follow-up,
102(52.8) failed, treatment outcome for 27 (14.0%) was
not evaluated and of 10 (5.2%) patients it was
unknown. All patients were previously exposed to SLDs
and in terms of treatment outcome, 6 (3.1%) were
cured, 3 (1.6%) completed, 18(9.3%) were lost to
follow-up, 67(34.7%) failed, treatment outcome of 97
(53.7%) was not evaluated, and of 2(1.0%) it was
unknown (Table-1).

Of all the patients enrolled for re-treatment with SLDs,
9(4.7%) were previously cured or had completed SLD

Vol. 69, No. 1, January 2019



6

Table-2: Current clinical characteristics of study participants (n=193).

R. Batool, S. W. Khan, M. Imran, et al

Characteristics n (%)
Type of DR*
GXP Rif Res 6 (.1
Mono 1 (0.5
PDR 1 (0.5
MDR 159 (82.4)
XDR 26 (13.5)
History of Smoking
Smokers 12 (6.2)
Non-Smoker 181 (93.8)
Comorbids
Chronic obstructed pulmonary disease 1 (0.5)
Depression 2 (1.0)
Diabetes 13 (6.7)
Epilepsy 1 (0.5)
Hepatitis-B 5 (2.6)
Hepatitis-C 9 (4.7)
Renal Disease 2 (1.0)
Mean duration of treatment in months 20 (SD +11.14)
Baseline Sputum Smear Grading Results**
Negative 65 33.7)
1-9 AFB 20 (10.4)
Positive 1+ 29 (15.0)
Positive 2+ 30 (15.5)
Positive 3+ 32 (16.6
Resistance to Fluoroquinolones
Yes 108 (56.0)
No 85 (44.0)
Outcome of DR TB re-treatment
Cured 95 (49.2)
Complete 10 (5.2)
Lost to follow up 16 (83)
Failed 23 (11.9)
Died 49 (25.4)
Categories of DR TB re-treatment outcome
Favourable outcome 105 (54.4)
Unfavourable outcome 88 (45.6)

DR: Drug Resistance

*GXP Rif Res: Gene Xpert Rifampicin Resistant

Mono: Mono drug resistant (this study included resistant to Rifampicin only)

PDR: Poly Drug Resistant

MDR: Multiple Drug Resistant

XDR: Extensive Drug Resistant

**n for this variable is 176 because sputum smear results were not available for rest of the patients.

treatment. The resistance pattern of majority of the
patients was MDR 159(82.4%) or XDR 26(13.5%). Only 12
(6.2%) patients were smokers while 33 (17%) patients
had co-morbid diseases.

The number of patients resistant to fluoroquinolones
was quiet high at 108(56%).

The treatment duration of patients who were cured was
25.7+6.7 months, those who completed 22.8+3.8
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months, those who were lost to follow-up 9.4+8.9
months, those who failed 22.8+13.2 months and those
who died 7.6+6.7 months.

Overall, 105 (54.4%) patients experienced favourable
outcome and 88(45.6%) had unfavourable outcome
(Table-2).

Gender (p=0.519), outcome of previous SLD treatment
(p=0.109), type of DR (p=0.111), history of smoking
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Table-3: Baseline characteristics by treatment outcomes.

Characteristics Total Favourable Outcome n(%) Poor Outcome n(%) p-value*
Age (in years)
5-24 69 44(63.8) 25(36.2) 0.014*
25-34 56 29(51.8) 27 (48.2)
35-44 27 19(70.4) 8(29.6)
45-54 22 7(31.8) 15(68.2)
55+ 19 6(31.6) 13 (68.4)
Gender
Male 99 52(52.5) 47 (47.5) 0.519*
Female 94 (53 (56.4) 41(43.6)
Outcome of FLD treatment**
Cured/Complete 35 18(51.4) 17 (48.6) <0.001*
Lost to follow up 6 4(66.7) 2(333)
Failed 102 69 (67.6) 33(32.4)
Not evaluated/Unknown 37 9(243) 28(75.7)
Outcome of Previous SLD treatment
Cured/Complete 9 5(55.6) 4(44.4) 0.109*
Lost to follow up 18 8 (44.4) 10 (55.6)
Failed 67 30 (44.8) 37(55.2)
Not evaluated/Unknown 29 62 (62.6) 37(37.4)
Type of DR resistance
GXP Rif Res 6 1(16.7) 5(83.3) 0.117%%*
Mono 1 0(0.0) 1(100)
PDR 1 0(0.0) 1(100)
MDR 159 91(57.2) 68 (42.8)
XDR 26 13 (50.0) 13 (50.0)
History of Smoking
Smokers 12 6 (50.0) 6(50.0) 0.752*
Non-Smoker 181 99 (54.7) 82(45.3)
Co-morbids
Yes 160 87 (54.4) 73 (45.6) 0.986*
No 33 18 (54.4) 15 (45.5)
Baseline Sputum Smear Grading Results****
Negative 65 45(69.2) 20(30.8) 0.028*
1-9 AFB 20 10 (50.0) 10 (50.0)
Positive 1+ 29 13 (44.8) 16 (55.2)
Positive 2+ 30 15(50.0) 15 (50)
Positive 3+ 32 12(37.5) 20 (62.5)
Resistance to Fluoroquinolones
Yes 108 55(50.9) 53 (49.1) 0.274*
No 85 50 (58.8) 35(41.2)

*The p value has been calculated using Chi square test.**n for this variable is 179 because rest of the patient did not have history of treatment with FLDs. ***Fisher Exact Test p-value ****n for this variable

is 176 because sputum smear results were not available for rest of the patients
FLD: First line drugs
SLD: Second line drugs.

(p=0.752), presence of comorbids (p>0.999), resistance
to fluoroquinolones (p=0.274) were not significantly
associated with poor treatment outcomes. However,
older age (p=0.014), outcome of FLD treatment
(p<0.001), and higher bacterial load on sputum smear
grading at baseline (p=0.028) were significantly
positively associated with poor treatment outcome.
(Table-3)

Univariate analysis indicated that older age (p=0.005),
outcome of previous FLD treatment being 'not
evaluated' or 'unknown' (p=0.019), higher sputum smear
grading at baseline (p<0.05) were factors significantly
associated with poor treatment outcomes.

Multiple logistic regression indicated that patients with
older age were more likely to have poor treatment
outcomes (p=0.008). Moreover, patients who had
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Table-4: Factors associated with poor treatment outcome.
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Characteristics

Univariate analysis

Multivariate analysis

OR?(95% Cl) p-value ORb (95% Cl) p-value
Age (in years) 1.03 (1.00-1.05) 0.005 1.03 (1.00-1.06) 0.008
Gender
Male 1
Female 0.85 (0.48-1.50) 0.591 1.61(0.75-3.42) 0.215
Outcome of FLD treatment
Cured/Complete 1 1
Lost to follow up 0.52(0.08-3.27) 0.493 0.84(0.11-6.12) 0.863
Failed 0.50 (0.23-1.10) 0.088 0.64 (0.27-1.53) 0.322
Not evaluated/Unknown 3.29(1.20-8.97) 0.019 4.52 (1.39-14.63) 0.011
Outcome of Previous SLD treatment
Cured/Complete 1
Lost to follow up 1.56 (0.31-7.81) 0.586
Failed 1.54(0.38-6.25) 0.544
Not evaluated/Unknown 0.74(0.18-2.95) 0.676
History of Smoking
Smokers 1
Non-Smoker 0.82 (0.25-2.66) 0.752
Co-morbids
Yes 1
No 0.99 (0.46-2.10) 0.986
Baseline Sputum Smear Grading Results
Negative 1
1-9 AFB 2.25(0.80-6.25) 0.12 1.13(0.30-4.13) 0.853
Positive 1+ 2.76 (1.12-6.82) 0.026 2.35(0.83-6.60) 0.105
Positive 2+ 2.25(0.92-5.47) 0.073 1.83 (0.68-4.89) 0.227
Positive 3+ 3.75(1.54-9.11) 0.003 3.48 (1.24-9.71) 0.017
Resistance to Fluoroquinolones
Yes 1
No 0.72 (0.40-1.28) 0.275

OR?: Unadjusted odd ratios

ORD: 0dds ratio adjusted for age, outcome of FLD treatment, sputum smear grading
(l: Confidence Interval.

FLD" First line drugs

SLD: Second line drugs.

previous FLD outcome 'not evaluated' or 'unknown' were
more likely to have poor treatment outcome (p=0.011).
Positive 3+ sputum smear grading at the baseline was
significantly associated with poor treatment outcome
(p=0.017) (Table-4).

Discussion

The study showed that 45.6% of the patients re-treated
for DR-TB had poor treatment outcome. While older
age, higher sputum smear grading at baseline and
previous FLD treatment outcome were the factors
associated with poor treatment outcomes. Patients
whose previous FLD outcome was not evaluated (who
were treated at some private facility and did not fit any
WHO outcome criteria) or whose treatment outcome for
FLDs was unknown or undocumented (basically
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patients at private facilities) were at the higher risk of
poor treatment outcome.

The relapse rate in DR-TB is found to be 4.7%. Though the
primary outcome of the study was not to evaluate the
relapse rate, we found the proportion of the patient
coming for re-treatment after previous successful
treatment (either treatment completed or cured) with
DR-TB. The relapse rate was coherent to that reported in
other studies.23.16

Overall, the current study shows treatment success rate
of 54.4% that is quite lower than previously reported in
Pakistan, Kenya and Malaysia.’017-20 However,
treatment success rate is similar to that reported by
some studies.b
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The treatment failure rate and mortality rates observed in
our study are quite higher than those reported in other
studies. The lost-to-follow-up rate is, however,
comparable to literature.10.17-19.21 The reason might be
that our cohort included patients previously exposed to
SLDs and hence left with more number but least effective
drugs for treatment.

Univariate analysis identified older age, higher sputum
smear grading and previous FLD outcomes as factors
associated with poor treatment outcome.

However, after controlling for different variables in
multivariate analysis, the results didn't differ and the
same factors were found to be associated with poor
treatment outcomes. The findings of this study are
coherent with earlier findings.6.8.10.17.21,22

DR-TB develops as a result of poor treatment with FLDs.
This single point provides enough support to our results
as we found that patients who had previous FLD
outcome either 'not-evaluated' or 'unknown' were at the
higher risk of poor treatment outcome. Usually in our
setting patients who are treated with FLDs for
susceptible TB at public hospitals have treatment cards
with details of treatment provided along with treatment
outcomes. However, most private clinics don't provide
treatment cards and treatment details to the patients or
don't treat the patients and declare the treatment
outcomes as per NTP guidelines. Therefore, their FLD
treatment outcome is labelled as not evaluated or
unknown.

It is evident that there is a great scope of improvement in
the susceptible TB Programme. Regular surveillance of
the programme highlighting both its success and failure
is important to find weak areas which need intervention
for better programme outcome. Public-private
partnership should be strengthened and treatment of
susceptible TB by unregistered and untrained private
practitioners should be strictly banned. Availability of
anti-TB drugs should be discouraged at private
pharmacies. Better collaboration and coordination
between the NTP and the private sector through the
public-private approach should be established and there
should be strict and improved reporting system for all
facilities where patients are diagnosed and treated for TB.
There is a need to implement and improve public-private
projects, and private practitioners need to be
appropriately trained to report TB patients according to
NTP guidelines.

Conclusion
The success rate for re-treatment DR TB patients was

found to be unacceptably low, indicating that the
custom regimen being used to treat re-treatment of DR-
TB patients is insufficient. Therefore new DR-TB drugs
and novel regimens are required, and should be made
widely available across the country.
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