
Brief Report

Risk factors for high death and loss-to-follow-up rates among patients
with multidrug-resistant tuberculosis at a programmatic
management unit

Arshad Javaid a, Zubair Shaheen b,*, Muhammad Shafqat MBBS c, Amer Hayat Khan PhD d,
Nafees Ahmad MSc, PhD d,e,**
a Department of Pulmonology, Postgraduate Medical Institute, Peshawar, Pakistan
b Department of Pulmonology, Nishtar Hospital Multan, Punjab, Pakistan
c Programmatic Management Unit for Drug-Resistant TB, Nishtar Hospital Multan, Punjab, Pakistan
d Discipline of Clinical Pharmacy, School of Pharmaceutical Sciences, Universiti Sains Malaysia, Pulau Pinang, Malaysia
e Faculty of Pharmacy, University of Balochistan, Quetta, Pakistan

Key Words:
Ofloxacin
Rural residence
Pakistan

Among 186 retrospectively evaluated patients with multidrug-resistant tuberculosis, 33.9% were cured,
6.6% completed treatment, 25% died, 18.3% were lost to follow-up, 2.2% failed treatment, and 13.8% were
still undergoing treatment by the end of the study period. Rural residence was a risk factor for loss to
follow-up (odds ratio [OR], 3.315; P = .016), whereas baseline body weight <40 kg (OR, 2.175; P = .042)
and resistance to ofloxacin (OR, 2.889; P = .025) were risk factors for death. Despite programmatic man-
agement, treatment outcomes of the current cohort were distressing.
© 2017 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier

Inc. All rights reserved.

In terms of multidrug-resistant tuberculosis (MDR-TB) burden,
Pakistan ranks fifth globally.1 Programmatic management of drug-
resistant TB (PMDT) in the country was initiated in 2010. Punjab
is 1 of 4 provinces of Pakistan and accounts for 56% of the coun-
try’s population. In 2013, there were 18 functional PMDT sites in
the country. Seven out of these 18 sites were located in Punjab.2

Despite being an MDR-TB high-burden country, very little is known
about treatment outcomes of patients with MDR-TB from Paki-
stan in general, and Punjab in particular.

MATERIALS AND METHODS

This study was conducted at the PMDT unit of Nishtar Hospital
Multan, Punjab, Pakistan. MDR-TB patients consecutively enrolled
for treatment at the study site fromMay 1, 2012-May 31, 2014, were

retrospectively evaluated. Patients with drug-resistant TB (DR-TB)
other than MDR-TB were excluded. Patients’ follow-up ended when
a treatment outcome was reported, or on May 31, 2014, for those
whowere still undergoing treatment. Management protocol of MDR-
TB patients at the study site was similar to what we have previously
reported from another PMDT unit in the country.3 We used a vali-
dated data collection form to extract information from patients’
medical records. Treatment outcomes were reported per criteria
defined byWorld Health Organization guidelines for MDR-TB.4 Mul-
tivariate logistic regression analysis was used to obtain the final
model for the risk factors death and loss to follow-up (LFU). Inde-
pendent variables with a P value < .2 in univariate analysis were
entered into the multivariate analysis. A P value < .05 was consid-
ered statistically significant. This studywas approved by the Research
and Ethics Committee of Nishtar Hospital Multan.

RESULTS

During the study period, a total of 216 patients with DR-TB were
enrolled for treatment at the center. Thirty patients with DR-TB other
than MDR-TB were excluded. Mean age of patients was 32.1 ± 13.5
years. Sociodemographic and baseline clinical characteristics of pa-
tients are given in Table 1. Patients were resistant to a median of
5 drugs. Half of patients (50%) were resistant to all 5 first-line anti-
TB drugs, whereas the majority of patients (54.3%) were resistant
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to any second-line anti-TB drug. Among second-line anti-TB drugs
for which drug susceptibility testing results were available, resis-
tance was highest against ofloxacin (48.9%) followed by ethionamide
(5.9%).

Six of 186 enrolled patients were transferred out and not in-
cluded in the final analysis. Of the remaining 180 patients, 33.9%
were declared cured, 6.6% completed treatment, 25% died, 18.3%were
LFU, and 2.2% failed treatment. In multivariate analysis, rural res-
idence emerged as a risk factor for LFU, whereas a baseline body
weight <40 kg and ofloxacin resistance emerged as risk factors for
death (Table 2).

DISCUSSION

The high LFU rate (18.3%) despite no-cost treatment and pro-
grammatic efforts to ensure patients’ adherence with treatment (eg,
monthly food rations, a transportation allowance for patients and
their treatment supporters, psychological counseling, and home visits
by the treatment coordinator) in the current study was distress-
ing. It was comparatively higher than what has previously been
reported by studies conducted elsewhere.3,5,6 The majority of LFU
patients (72.7%) discontinued treatment after 8 months of initia-
tion. Symptoms relief and lack of awareness about the total duration

Table 1
Baseline sociodemographic and clinical characteristics of study participants

Variable n (%)

Treatment outcome

P valueSuccessful Unsuccessful Unknown

Gender NS
Female 91 (48.9) 34 (37.4) 39 (42.9) 18 (19.8)
Male 95 (51.1) 39 (41.1) 43 (45.3) 13 (13.7)

Age (y) NS
10-20 40 (21.5) 19 (47.5) 16 (40) 5 (12.5)
21-40 100 (53.8) 37 (37) 42 (42) 21 (21)
41-60 37 (19.9) 16 (43.2) 17 (45.9) 4 (10.8)
> 60 9 (4.8) 1 (11.1) 7 (77.8) 1 (11.1)

Weight (kg) NS
20-40 88 (47.3) 28 (31.8) 43 (48.9) 17 (19.3)
41-60 90 (48.4) 39 (43.3) 37 (41.1) 14 (15.6)
> 60 8 (4.3) 6 (75) 2 (25) –

Residence .001
Rural 110 (59.1) 31 (28.2) 55 (50) 24 (21.8)
Urban 76 (40.9) 42 (55.3) 27 (35.5) 7 (9.2)

Marital status NS
Unmarried 71 (38.2) 31 (47.3) 26 (36.6) 14 (19.7)
Married 115 (61.8) 42 (36.5) 56 (48.7) 17 (14.8)

Previous TB treatment NS
No 5 (2.7) 2 (40) 2 (40) 1 (20)
Yes 181 (97.3) 71 (39.2) 80 (44.2) 30 (16.6)

Previous TB treatment center NS
Public 47 (25.3) 16 (34) 20 (42.6) 11 (23.4)
Private 135 (72.2) 56 (41.5) 60 (44.4) 19 (41.1)
Unknown 4 (2.2) 1 (25) 2 (50) 1 (25)

History of MDR-TB treatment .023*

No 180 (96.8) 73 (40.6) 76 (42.2) 31 (17.2)
Yes 6 (3.2) – 6 (100) –

History of second-line drug use .023*

No 180 (96.8) 73 (40.6) 76 (42.2) 31 (17.2)
Yes 6 (3.2) – 6 (100) –

Comorbidity NS
No 170 (91.4) 65 (38.2) 75 (44.1) 30 (17.6)
Yes 16 (8.6) 8 (50) 7 (43.8) 1 (6.2)

Types of comorbidity
HIV or AIDS 1 – – –
Diabetes mellitus 15 – – –
Hypertension 2 – – –
Chronic obstructive pulmonary disease 1 – – –

Site of TB NS
Pulmonary 185 (99.5) 72 (39.8) 82 (44.3) 31 (16.8)
Extrapulmonary 1 (0.5) 1 (100) – –

Baseline chest radiograph NS
No cavitations 103 (55.7) 39 (37.9) 48 (46.6) 16 (15.5)
Unilateral cavitations 55 (29.7) 23 (41.8) 22 (40) 10 (18.2)
Bilateral cavitations 27 (14.6) 10 (37) 12 (44.4) 5 (18.5)

Smear grading at baseline visit .017
Negative 45 (24.3) 26 (57.8) 16 (35.6) 3 (6.7)
Scant† or +1‡ 70 (37.8) 24 (34.4) 35 (50) 11 (15.7)
+2§ or +3‖ 70 (37.8) 22 (31.4) 31 (44.3) 17 (24.3)

MDR-TB, multidrug resistant tuberculosis; NS, nonsignificant; TB, tuberculosis.
*Fisher exact test.
†1-9 Acid-fast bacilli/100 high power field.
‡10-99 Acid-fast bacilli/100 high power field.
§1-9 Acid-fast bacilli/100 high power field.
‖>9 Acid-fast bacilli/100 high power field.
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of treatment and hazards of default seem to be possible reasons for
this finding. Moreover, because themajority of participants had been
previously treated for TB, the fatigue and past experience of long
and complicated pathways of care before diagnosis of MDR-TB could
be other contributors to the high LFU rate. Relatively greater diffi-
culty in physical access to a center located in the city could be a
possible reason for the high LFU rate among rural residents. Similar
findings are reported elsewhere.7 Qualitative studies with in-
depth interviews will be helpful in exploring the reasons for LFU
in detail.

Themortality rate in our cohort (25%) was comparatively high.3,5,6

Because fluoroquinolones possess favorable therapeutic proper-
ties of peak drug concentration, good penetration into lung
parenchyma, and fast bactericidal and sterilizing effects,8 the finding
of ofloxacin resistance as a risk factor for death is logical and in com-
pliance with studies conducted elsewhere.3,9 Despite use of relatively
later-generation fluoroquinolones (eg, levofloxacin), greater risk of
death among ofloxacin-resistant MDR-TB patients signifies that
levofloxacin should not be used arbitrarily without susceptibility
testing. Moreover, a laboratory should test the isolate for resis-
tance against fluoroquinolones used for MDR-TB treatment (in this
case levofloxacin) rather than ofloxacin.

Significantly higher incidences of death in patients with base-
line body weight <40 kg is in compliance with studies conducted
elsewhere.3,6 Malnourishment causes decreases in the plasma
drug concentration time curve and increases the renal clearance
of free drugs. This may lead to subtherapeutic serum drug concen-
trations and increases in acquired drug resistance and mortality.10

Interventions such as nutrition counseling to enhance energy
intake and stipulation of nutritional supplements may increase
patients’ body weight and improve treatment outcomes. More-
over, therapeutic drug monitoring would be helpful for clinicians
to manipulate each patient’s anti-TB therapy. The overall treat-
ment success rate (40.5%) at the study site was well below the
World Health Organization target treatment success rate of >75%
for MDR-TB patients. Even if all 13.8% of patients who were still
undergoing treatment at the end of the study period achieved
successful treatment outcomes, our treatment success rate would
still be far below the goal and below that of studies conducted
elsewhere.3,5,6

Being a study from a single center, these results cannot be gen-
eralized. The current risk factors for LFU and death are generally
identifiable before treatment initiation or early in the course of
treatment. Targeted educational and psychosocial support,

Table 2
Multivariate analysis of risk factors for loss to follow-up and death (N = 180)

Variable n (%) Univariate analysis OR (95% CI) P value Multivariate analysis OR (95% CI) P value

Risk factors for loss to follow-up*

Age (y)
10-20 6 (15.4) Reference category Reference category
21-40 14 (14.7) 0.951 (0.337-2.685) .92 0.431 (0.113-1.651) .22
41-60 8 (21.6) 1.517 (0.471-4.889) .48 0.465 (.093-2.320) .35
> 60 5 (55.6) 6.875 (0.142-33.261) .017 3.461 (0.455-26.326) .23

Weight (kg)
> 40 27 (22.9) Reference category Reference category
< 40 6 (9.7) 0.361 (0.140-0.929) .035 0.388 (0.142-1.063) .07

Residence
Urban 8 (10.8) Reference category Reference category
Rural 25 (23.6) 2.546 (1.078-6.017) .033 3.315 (1.254-8.765) .016

Marital status
Unmarried 7 (10.6) Reference category Reference category
Married 26 (22.8) 2.490 (1.015-6.109) .046 2.272 (0.647-7.986) 0.20

Risk factors for death†

Weight (kg)
> 40 23 (19.5) Reference category Reference category
< 40 21 (33.9) 2.116 (1.055-4.242) .035 2.175 (1.030-4.593) .042

History of multidrug-resistant tuberculosis treatment
No 40 (23) Reference category Reference category
Yes 4 (66.7) 6.700 (1.183-37.933) .032 5.930 (0.821-39.922) .07

Baseline chest radiograph
No cavitations 29 (29.6) Reference category Reference category
Unilateral cavitations 8 (14.5) 0.405 (0.170-0.963) .041 0.420 (0.169-1.043) .16
Bilateral cavitations 7 (26.9) 0.877 (0.333-2.310) .79 1.034 (0.370-2.89) .94

Smear grading at baseline visit
Negative 8 (18.6) Reference category Reference category
Scant‡ or +1§ 20 (29.9) 1.862 (0.735-4.716) .19 1.267 (0.463-3.462) .46
+2|| or +3¶ 16 (23.2) 1.321 (0.511-3.715) .57 0.960 (0.345-2.673) .94

Resistance to ofloxacin
No 15 (16.1) Reference category Reference category
Yes 29 (23.3) 2.600 (1.278-5.288) .008 2.889 (1.142-7.309) .025

Number of resistant drugs
< 4 10 (17.5) Reference category Reference category
> 4 34 (27.6) 1.796 (0.816-3.951) .15 0.833 (0.298-2.332) .73

NOTE. Only those variables that were entered in the multivariate analysis are included.
CI, confidence interval; OR, odds ratio.
*Model fit: Nonsignificant Hosmer Lemeshow test (P = .560) and overall percentage, 83.3%.
†Model fit: Nonsignificant Hosmer Lemeshow test (P = .787) and overall percentage, 77.1%.
‡1-9 Acid-fast bacilli/100 high power field.
§10-99 Acid-fast bacilli/100 high power field.
||1-9 Acid-fast bacilli/100 high power field.
¶>9 Acid-fast bacilli/100 high power field.
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decentralization of treatment, and reducing the frequency of visits
for rural residents during the continuation phase may help in de-
creasing the LFU rate at the center. Providing special attention and
enhanced clinical management of patients with identifiable risk
factors for death may improve treatment outcomes.
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