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Abstract
Resistance tanti-tuberculosis (TB) medicines is a major public health threaast countries of the Worlg.
As small noof representativand qualityassured information on the magnitude of this problem existefl in
Pakistan, a survey was conducted in the DHQ/Teachlnspital GujranwalaBetween January 2017 and
January 2018, 212 consecutively diagnosed new cufiosgtive TB patients residing in Distric
Gujranwala were enrolled in the survBycobacterium tuberculosisolates were obtained from each
patient andtested for susceptibilityo Rifampin Resistant. Multidrugesistant (MDRJTB was found in
19.2% of newpatients.Overall, nearly one in 8 patients enrolled had MDB. Patientswith less than 25
yrs of age have shovwanhigherodds ratio ofmulti-drug resistant TB than those aged5% yrsThe findings
of this survey in Gujranwala District are alarming and represent the high proportions of-MDRThis
study greatly contributes to the understanding of the burden of-résigtant TB in urban areas o
Gujranwah
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Introduction

Globally, tuberculosis (TB) is one of the leading causes of death due to an infectious disease, seconfl onl
HIV/AIDS [1,2]. Estimates suggest that approximately -thied of the world's population is infected
with Mycobacterium tuberculosighe microbe that causes TB, aBd0% of infected individuals will
develop active TB at some point in their lives. For individuals algected with HIV, the likelihood of
developing active TB after infection is much high&r4]. In 2006,D9.2 million people globally developed
active TB, and it is estimated that 1.7 million people died as a result of TB, including 200,000fdti¢d
individuals [1]. Although estimates suggest that the rates of new cases and deaths due to TB show [sign:
slowing throughout the world, recent increases in rates of-mhsigtant TB have the potential to reverfe
these gains]], 3].

In 2006, an estimated 5@W0 individuals throughout the world developed multidregistant (MDR)
TB,(MDR)-TB (defined as TB caused bycobacterium tuberculosigsistant to isoniazid and rifampicin
[5] and extensively drugesistant (XDRJTB (defined as MDRITB plus resistancé fluoroquinolones and
at least one secosthe injectable agent) [5], has been increasingly documented and may jeopardige tr
achievements made to date in controlling the community and nosocomial spréad toberculosis
strains[6]

Of the approximatelyp10,000 patients diagnosed with TB each year in Pakistan, nearly majority have
bacteriologically confirmed diagnosis, and 15000 developed MDR TB each year, is ranked fifth anjong
high burden countries worldwidandit accounts 61% of the burden in tHO Eastern Mediterranear
Region.The Country also estimated to have the fourth highest prevalence of MtRebistant (MDR TB)
Globally. Patients with drugensitive TB are treated with the standard regimen proposed by the Worlc
Health Organization (WHDsince 2009 [7], with a treatment success rate for new spos#ive cases of
75% in that year.

Very high frequencies of MDRB have been documented in nearby countries, including the Ipdia
Bangladesh and Indonesia. Given that Pakistan was one Gbtméry with small sufficiently representative
and qualityassured data on the magnitude of drug resistaRakistan decided to undertake a
drugresistance survey following WHO recommendations . The city of Pakistan, with a population pf 5..
million people,was selected as the target area for this study. The survey aimed to investigate levils a
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patterns of resistance to Rifampin afB drugs among new and previously treated TB cases and to ex
risk factors for the development of drug resistance. Hevee present the results of this survey.

MATERIALS AND METHODS

Between January 2017 addnuary2018 a survey to investigate a8 drug resistance was implemented

the District Gujranwala DHQ/Teaching Hospital Gujranwala. The study was designed to ge
representative information on drug resistance among all patients with TB in the DiStrcbnsecutive

patients with newly diagnosed and previously treatelture positive pulmonary TB residing in District
Gujranwala formore than 12nonths and registered in TB center DHQ/Teaching Hospital were invite
take part in the study. Only patisnresiding in District Gujranwala fomore than 12months were
considered eligible for enrolment to avoid the risk of including subjects living in other parts of the c(
who could haveravded to the capital city after diagnosis to seek better heale. New patients werg
defined as those without a history of prior treatment with-fing anttTB drugs (isoniazid rifampicin,
ethambutal and Pyrazinamide), or those having received prior treatment for lesdl themth; previously

treated TB cases wethose who had received prior fitste anti TB treatment for more than 1 month [7,8].

Informed consent was obtained from patients before enrolment into the study. The following variable
collected for each patient through a cliniclad interviewperformed during sputum collection: sex; ag
country of birth; treatment history (new/previously treated, including subcategory of previous treat
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education (university/college/secondary school/primary school or lower); size of household (numper

persons living in the same house); and history of smoking in the past 5 yrs. Medical records were r¢
to confirm the reliability of the information on previous treatment history gathered during the intervig
random sample of patients (nearly 40%tloé total) was rénterviewed during later monitoring Visits t¢
assess the quality of the answers provided in the initial interviews.

Reinterviews showed full concordance with treatment history information obtained during the initial

interviews. Only paénts witha positive culture were included in the analysis. Patients with only clini
and/or radiological diagnosis of TB, extrapulmonary TB cases, cases of TB caused by mycobacter
than M. tuberculosis and patients having already received morantlone rereatment regimen werg
excluded. The ethics committee of the review board Pulmonology and Tuberculosis Department re
and approved the survey protocol. Two sputum specimens were collected from each patient. Isola
identification wereperformed on AFBappearance Isolates ofM. tuberculosiswere examined with Gene
Xpert. The routine external quality assurance system for Rifampicin susceptibility testing &
DHQ/TeachingHosptal Gujranwala Laboratory includes annual proficiency tgst@md regular osite
monitoring missions . In the proficientgsting exercise Data were entered into Table foamdthe results
are collected from the survey.

Results
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During the intake period, a total of 465 patients were notified in the District Gujranwala DHQ/Teachin

Hospital Gujranwala. Ofthe 212 (50.5%) met the inclusion criteria of the survey (cupositive
pulmonary TB). Drug susceptibility tests could befpened for 200 (94.3%) of these patients. 12 (5.7
patients had to be excluded because of culture contamipaiohOf the remaining 200 patients, 14
(67.9%) were new TB caseasnd 68 (32.1%) were patients with a history of previous TB treatment;
(52.8%) were male. Data on history of TB treatment and additional characteristics of the study pop
are shown in table 1.
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Table 1 Characteristics of tuberculosis patients

Male Female All
Total subjects 112(52.8) 100(47.2) 212(100.0)
Age group yrs
<24 30(14.2) 25(11.8) 55(26.0)
24i 34 32(15.1) 24(11.3) 56(26.4)
35i 44 20(9.4) 18(8.5) 38(17.9)
4554 14(6.6) 15(7.1) 29(13.7)
55-64 9(4.2) 10(4.7) 19(8.9)
>64 7(3.3) 8(3.8) 15(7.1)
Treatment history
New 80(37.7) 64(30.2) 144(67.9)
Previously Treated 38(17.9) 30(14.2) 68(32.1)

Data are presented as n)(&filess otherwise stated

Of thesecases5 (19.2%) were newly diagnosed that was resistant to Rifampicit21 (80.8%) previously
treated cases were found to have rifampiesistant witha major predisposition of youngage to 45 years

of age.

TABLE 2 Resistance® Rifampin

Age Group New Previously treated All

<24 2(7.7) 6(23.1) 8(34.6)
24-34 1(3.8) 5(19.2) 6(26.9)
3544 1(3.8) 5(19.2) 6(23.0)
4554 1(3.8) 2(7.7) 3(11.5)
5564 0 2(7.7) 2(7.7)
>64 0 1(3.8) 1(3.8)

Data are presented as n)(&filess otherwise stated

And the risk factors for this MDR shows following results it shows that the family with more membersg
a high rate of both TB and MDR TB and also shows that the educated people have less no of chang
as compare to uneducated or less educateditAmdws that new cases haesverchances of MDR TB as
compare to Previously Treated patients.
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TABLE 3  Risk factors for multidrug -resistant tuberculosis (MDRTB)

Tested n MDR TB %
Sex
Male 112(52.8) 16(61.5)
Female 100(47.2) 10(38.5)
Age groupyrs
<24 55(26.0) 8(34.6)
2434 56(26.4) 6(26.9)
35144 38(17.9) 6(23.0)
4554 29(13.7) 3(11.5)
5564 19(8.9) 2(7.7)
>64 15(7.1) 1(3.8)
Treatment history
New 144(67.9) 5(19.2)
Previously Treated 68(14.2) 21(80.8)
Education
University 2(1.0) 0(0.0)
College 10(4.7) 2(7.7)
Secondary School 65(30.7) 7(26.9)
Primary School or lower 120(56.6) 15(57.7)
Unknow 15(7.1) 2(7.7)
House Hold
3 12 0
4 18 2
5 67 8
>5 110 15
unknown 5 1
Smoking in last 5 years
No 150 18
Yes 58 6
Unknown 4 2

Data are presented as n)(@filess otherwise stated

Discussion

This study has revealed moderately high levels of -desgtant TB in the District Gujranwalg
DHQ/Teaching Hospital Gujranwala. The proportions of new and previously treatedséB found to have
MDR-TB (19.2% and 80.8%, respectively) are the almost equal record anywhere in the world in the
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of the WHO Global Project on Antuberculosis Drug Resistance Surveillance [9, 10]. The very |
frequency of drugesistant formsf TB

indicates the existence of serious problems inotigankzation of TB treatment in Gujranwala, as well as |
Pakistan overall. The turbulent years following the drug shortages and previously unseen social p
and poverty and alsthe lossof compliance. As a result, a significant pool of dmagistant strains emerge
that continue to limit the success of the National TB control programme today, as we are still
confronted by several challenges.

First, the outpatient phase of TB treatment, padicularly MDRTB treatment, is not managed strong
enough: in some locations where patients receive ambulatory treatment, costly-lsecairdgs are
difficult to purchase. Ambulatory patients on any treatment regimen, first or second line, freqeésuily

due to the inconvenience or costtiEvding to obtain drugs and having to miss work, as well as coexis
social problems, including uncontrolled Smoking, which is common among TB patients in this region
world.

Secondly , infection cortl measures in TB hospitals and dispensaries, including administrative
individual protection measures, are frequently insufficient, resulting in transmission of strains
drugresistant to drugusceptible patients.

The magnitude of the problem dfugresistant TB does not come as a complete surprise for the coy
given its relatively advanced nationwide surveillance system that routinely tests for drug susceptib
many laboratories and centrally collects data at the TB control Deparoh&akistan. This system ha
shown proportions of drug resistance increasinglyrecent yearse(g, 19.8% of MDRTB among new
cases in District Gujranwala DHQ/Teaching Hospital Gujranwalall{f]1However, the study described

herein has ensured higjudity testing, centrally performed at the National TB Reference Laboratory
confirmed by the partner Supranational TB Reference Laboratory, and careful collection of accurate
treatment history informatioWVhen disaggregatingreviouslytreated B cases by subcategory, frequenci
of MDR-TB were found to be significantly higher among relapse cases than new TB casesy&3&80o
19.2%, respectively. This difference reflects that weakness may exist in procedures for declaring

successfullytreated,i.e., such patients were not successfully treated for TB in the first place du
remaining drugresistant bacteria, and/or that inadequate infection control measures may be com
causing TB patients to be-nefected with their fellow patienfs  d-nesistgint strains during hospitalisatio
and poor compliance of the patients.

A single data point in time, as has been provided in this survey, cannot answer the question of whe
situation of drugesistant TB is getting better or worse ire thity . However, the higher prevalence
MDR-TB among theyounger age groups of previously untreated TB cases is an indication of a pq
increasing transmission of MDRB strains, as previously untreated TB cases from older age and
compliance When we compare the study with another study in MBslarus we found that the lower ng
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of MDR TB as compare to that study and incidence is 19.8% MDR TB in new cases in our st{idy ¢

compare to 35.3% in Minsk and 80.8% in previously treatedesagersus 64.7% in Minsk. In ostudy; it

showsthe clearrelation of no of family members with TB and MDR TB as compare to that study and also it

is more in illiterate and less educated people which is not the case in Minsk

Conclusion

From the abovestudy it is concluded that every year round about 212 new patients diagnosed as
DHQ/Teaching Hospital Gujranwala and almost average 26 patients diagnosed as MDR TB from
5(19.8%) new and 21(80.8%) previously treated Patients. The study shows gredisygsition in young
and middle-agedperson asompard to older patientsandit showed the greaterimpact of household size
and literacy rateandalso itdepend on the poor compliance of the patients.
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