
Introduction
Tuberculosis (TB), according to a 2015 report of the

World Health Organisation (WHO), is still a major health

problem globally and is the second-biggest cause of

deaths worldwide after the human immunodeficiency

virus (HIV). Pakistan is the sixth-most populous country

in the world and ranks fifth among 22 high burden TB

countries. The country is also on the list of the 27 high

burden multidrug-resistant tuberculosis (MDR-TB)

countries in the world.1,2 The latest WHO report

estimated the TB death rate at 26(95% confidence

interval (CI): 6.0-61) per 100,000 people while the

percentage of TB with MDR-TB in new cases was 3.7(2.5-

5) and in retreatment cases 18(13-23) and 858(54%)

MDR-TB patients with outcome of treatment from 2014

data in Pakistan. The WHO estimated that 123,000

patients with rifampicin-resistant tuberculosis or

multidrug-resistant tuberculosis were notified, of whom

approximately 70% lived in the South Africa, Europe,

China and India.2 Drug-resistant tuberculosis (DR-TB) has

become an emerging health issue with great challenges

for public health sector in Pakistan. As Punjab is the most

populous province of the Pakistan, 56% cases of TB are

detected in the province, of which 75% cases fall in

productive age group (15-45) years.3 Despite availability

of appropriate DR-TB treatment that cures most patients,

cases with DR-TB have unacceptably high mortality.

Some studies have determined that mortality was the

highest among MDR-TB with HIV co-infected patients

and the majority of these patients lived in low- and

middle-income regions.4-6 A large body of literature

describes the characteristics associated with MDR-TB.

These characteristics explain patients-related factors,

such as lower socio-economic status, alcoholism, drug

use, lost to follow-up history, previously TB treated, type

of disease and type of resistance.7-13 Currently, no study

of mortality is available in Punjab, Pakistan, for DR-TB.

The current study was planned to describe the

characteristics and assess the factors of mortality in DR-

TB patients in Punjab.

Patients and Methods
This retrospective study was conducted at 11

programmatic management of drug-resistant TB

(PMDT) centres located in different cities of the Punjab

province of Pakistan, and comprised data of DR-TB

patients from January 2010 to September 2015. All

records of patients enrolled in the PMDT sites and their

follow-up information during their anti-TB therapy till

declared cured or death (censorship) were collected.

DR-TB refers to a form of TB in which strains of

mycobacterium tuberculosis are resistant to any first-

line TB drugs (rifampicin, isoniazid, ethambutol,

pyrazinamide and rifabutin) and/or second-line

injectable drugs with or without fluoroquinolones. We

used national guidelines and WHO case definitions to

define treatment cure, completion and death as

treatment completed (minimum 18 months past culture
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conversion) without evidence of failure and 3or more

consecutive cultures taken at least 30 days apart are

negative after the intensive phase, treatment

completed (minimum 18 months past culture

conversion) without evidence of failure but no record

that three consecutive cultures taken at least 30 days

apart are negative after the intensive phase and a

patient who dies due to TB during or after the course of

treatment respectively.1,2 The patients had been treated

for at least 20 months in Gulab Devi Hospital Lahore

(GDH), Jinnah Hospital Lahore (JHL), Mayo Hospital

Lahore (MHL), Nishtar Hospital Multan (NHM),

Rawalpindi Leprosy Hospital (RLH), District headquarter

(DHQ), DHQ Hospital Faisalabad (FSD), DHQ Hospital

Sargodha (SGD), DHQ Hospital Sialkot (SKT), Bahwal

Victoria Hospital Bahawalpur (BVH) and Samli

Sanitorium Hospital, Murree (SSM). During the study

period, DR-TB data was stratified by treatment outcome.

Lost to follow-up, transferred out from Punjab and

treatment failure patients were excluded. Data was

retrieved from patient medical records using electronic

nominal review system (ENRS) of the provincial TB

control programme, Punjab (PTP-Punjab). 

The ENRS contains data on DR-TB patients diagnosed at

PMDT sites of PTP-Punjab including the date and site of

DR-TB diagnoses, socio-demographic information, drug

susceptibility test (DST) results, previous history of TB

treatments, as well as information on DR-TB treatments

received. The quantitative data extracted from the ENRS

was checked for the consistency and completeness by

the expertise investigators. DR-TB patients who were

declared cured or treatment completed by MDR-TB

physician at PMDT sites of Punjab and expired due to

tuberculosis were considered as outcome variable.

Explanatory variables included demographics,

socioeconomics, DR-TB history, findings of radiographic,

microbiological laboratory test, DST results, and time

variables (enrolment date and outcome of the disease

with date). Data on lifestyle factors including smoking,

other medical history, family members and weight at the

start of treatment was derived from the records of

patient's card (DR-TB 01). SPSS 17was used for data

analysis. Descriptive statistics were applied to summarise

the socio-demographic characteristics of the participants

in the study. The study data was demonstrated in the

form of frequency, percentages and mean ± standard

deviation (SD). T-test was used to access the difference of

means between cured or treatment completed and died

DR-TB patients. Cox's proportional hazards model was

used to estimate the magnitude of dependency on

various risk factors for died cases of DR-TB and CI was

held at 95%. All p-values were two-sided and p<0.05%

was considered statistically significant. 

Results
Of the 1,136 patients, 472(41.5%) died during treatment

and 664(58.5%) were declared cured or had their

treatment completed. Of those who died, 163(34.5%)

patients were in GDH followed by NHM 76(16.2%), RLH
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Table-1: Socio-demographic and clinical information of DR-TB cases by outcome of

treatment at end of treatment.

Characteristics Died during the Cured or completed 

treatment the treatment

(N=472) n (%) (N=664) n (%)

Age at diagnosis

Mean±SD 36.3±15.2 30.9±13.0

Gender 

Male 242 (51.3) 341 (51.4)

Female 230 (48.7) 323 (48.6)

Race

Punjabi 449 (95.1) 604 (91.0)

Other 23 (04.9) 60 (09.0)

Under Directly Observed Therapy (DOT)

No 245 (51.9) 275 (41.4)

Yes/Partial 227 (48.1) 389 (58.6)

Outcome of Sensitive TB

Cured & treatment completed 62 (13.1) 121 (18.2)

Treatment Failure 189 (40.0) 392 (59.0)

Lost to follow ups 21 (4.4) 23 (3.5)

Relapse 03 (0.6) 01 (0.2)

Treatment not evaluated 179 (37.9) 106 (16.0)

Any other Medical History

Yes 76 (16.1) 97 (14.6)

No 396 (83.9) 567 (85.4)

Site of the disease

Pulmonary 470 (99.6) 646 (97.3)

Extra- Pulmonary 02  (0.4) 18 (2.7)

Sputum and/or  Culture 

Positive 427 (90.5) 529 (79.7)

Negative 45 (9.5) 135 (20.3)

Baseline weight

<36 kg 187 (39.6) 126 (19.0)

> 36 kg 285 (60.4) 538 (81.0)

Type of DR-TB resistance

PDR 08 (1.6) 26 (3.9)

RR 116 (24.4) 71  (10.7)

MDR 298 (63.0) 555 (83.6)

XDR 50   (11.0) 12  (1.8)

Adverse Reaction

Yes 59 (12.5) 113 (17.0)

No 413 (87.5) 551 (83.0)

PDR: Poly drug resistance

RR: Rifampin resistance

MDR: Multidrug resistance

XDR: Extensive drug resistance

DR-TB: Drug-resistant tuberculosis

TB: Tuberculosis.



73(15.5%), MHL 70(14.8%), SSM 36(7.6%), whereas JHL

and SGD treated 27(5.7%) patients each. There was no

case of death in FSD, SKT and BVH.

The mean age of the patients who died was 36.3±15.2

years (range: 13-86 years), and 318(67.4%) of them

belonged to the age group of 15-44 years. The mean age

of cured and completed treated patients was 30.9±13

years (range: 10-76 years). The difference between the

mean ages of the two groups was statistically significant

(p<0.001). Of the patients who died, 427(90.5%) initially

had positive culture, 242(51.3%) were male and

449(95.1%) were Punjabi, while 298(63%) had MDR-TB.

Besides, 187(39.6%) of the patients who died had less

than 36kg baseline weight, 76(16.1%) had other medical

status and 413(87.5%) had adverse reaction of treatment

(Table-1).

Cumulative hazard probability of time of death in terms of

months of DR-TB patients was calculated (Figure). 

Cox proportional hazard regression analysis showed that

DR-TB patients who expired during the treatment were

more likely to have been older, having the history of

sensitive TB, to have any other medical history, < 36kg

baseline weight, sputum culture positive and having the

adverse reactions during the treatment as compared

with therapy completion DR-TB patients who survived

after the treatment therapy. However, the risk factors like

gender, type of DR-TB and site of disease were not

statistically significant (p>o.o5). Patients who did not

(hazard ratio (HR) = 1.289, 95% CI: 1.076-1.545) follow up

their treatment under directly observed therapy (DOTs)

were more likely to die compared with those who

followed up their treatment under DOTs (Table 2).

Patients with <36 kg baseline weight (HR= 0.521, 95% CI:

0.426-0.638) and adverse reaction of treatment (HR=

0.306, 95% CI: 0.233-0.402) were respectively 48% and
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Table-2: Cox proportional hazard regression analysis of death among drug resistance tuberculosis patients registered for treatment in PMDT Sites of Punjab from January 2010 through

September 2015.

Covariates Hazard Ratio 95% Confidence Interval P-valve

Age at diagnosis (Years) 1.022 1.015-2.028 <0.001

Gender (ref. Female)

Male 1.048 0.875-1.256 0.608

Under directly observed therapy (ref. Yes/Partially)

No 1.289 1.076-1.545 0.006

Outcome of Sensitive Tuberculosis (ref. No) <0.001

Cured & treatment completed 0.822 0.486-1.390 0.465

Treatment failure 0.872 0.537-1.415 0.579

Lost to follow up 1.221 0.651-2.293 0.534

Relapse 1.392 0.410-4.727 0.596

Treatment not evaluated 1.595 0.982-2.590 0.059

Any other medical history (ref. Yes)

No 1.337 1.028-1.741 0.031

Site of disease (Extra-pulmonary)

Pulmonary 2.193 1.382-3.479 0.216

Sputum culture (ref. Negative)

Positive 1.745 1.282-2.376 <0.001

Baseline weight (ref. ? 36 Kg)

<36 Kg 0.521 0.426-0.638 <0.001

Type of DR-TB (ref. PDR) 0.341

RR 2.687 1.248-5.786 0.012

MDR 1.106 0.776-1.576 0.576

XDR 1.576 1.208-2.063 0.001

Adverse reaction (ref. Yes)

No 0.306 0.233-0.402 <0.001

PDR: Poly drug resistance, 

RR: Rifampin resistance, 

MDR: Multidrug resistance, 

XDR: Extensive drug resistance.

PMDT: Programmatic management of drug-resistant tuberculosis.

DR-TB: Drug-resistant tuberculosis.



69% less likely to die compared with those who had

more than 36kg baseline weight and no adverse drug

reaction.

Discussion
MDR-TB is associated with an increased risk of death

during treatment. Lower education, greater number of

previous TB episodes and co-morbidity were

independently associated with mortality among MDR-TB

cases.14 This current study, to the best of our knowledge,

was the first comparison of cured or treatment

completed and mortality between MDR-TB patients. Of

all, 664(58.5%) patients remained alive during the entire

follow-up period. Therefore, the mortality in this study

was 41.5% which was lower than the mortality found

than in literature (60%), approximately equal to reported

by  another study (40%), but lower than reported in

some previous studies, including 27(4.6%) in Karachi,

29% in Henan province, China, and 21.1% in Indian-held

Kashmir.15-19 In this study, of the 472 patients who

expired, 97(20.6%) expired within 3 months of the start

of the treatment and 32.7% expired during the first year.

The treatment success rates among drug-resistant

tuberculosis patients have remained unacceptably low

in Punjab as treatment of DR-TB is difficult because it

entails large treatment period, toxic and higher cost

than sensitive tuberculosis. The median treatment

duration for the DR-TB patients who completed the

treatment was 25 months (mode: 26 months) which was

not in agreement with the

study found by Anderson et al.

who reported median

treatment duration for MDR-

TB cases completing

treatment as 19 months.20

In this study, 96% of the

patients who died had been

treated with anti-tuberculosis

drugs previously, which is a risk

factor for developing DR-TB.

Other authors have also

reported previous anti-TB

history as a risk factor of MDR-

TB.15,21 This study

demonstrated the large grave

frequency consequence of

lower baseline body weight,

sputum and/or culture positive

result, adverse reaction of the

treatment and no or partially

under DOTs. Men had higher

rates of death which was

insignificantly associated with

the DR-TB mortality in this study. Another study explained

that the longer exposure to anti-tuberculosis drugs might

also increase the risk of death as antibiotics used for MDR-

TB have proven higher toxicity profiles and greater

incidence of adverse effects.22 The proportion of patients

who died is among the lowest reported in other medical

status (16.1%).

A limitation of this study was that information about some

important risk factors, such as contact screening and co-

morbid type, was not properly collected which might

have affected the outcome.

Conclusion 
It is important to monitor treatment outcome of DR-TB

patients at PMDT sites to improve the treatment

management policy. High-quality diagnosis at the time of

registration and proper treatment must be ensured. The

current study found that the proportion of patients who

died from DR-TB treatment was relatively high.

Furthermore, improved health service, evaluation of

compliance, and psychological support should be

required in the PMDT sites in which high DR-TB patients'

death have been reported.
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Figure: Hazard Function of Drug Resistance- Tuberculosis patient' death.
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