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ABSTRACT

Aims: A cross sectional study was carried out to investigate the of TB, MDR and XDR in Tertiary care Hospital, Peshawar,
Khyber PakhtonKhwa province of Pakistan.

Place and Duration of Study: At tertiary care hospital “Lady Reading Hospital” Peshawar, from January to December
2017.

Methodology: Sputum samples were collected from total 847 patients and AFB staining was used for the diagnosis of
patients and further analyzed through gene expert procedure. Culture and sensitivity were also used for confirmation
of their resistance.

Objective: To determine the burden of multi-drug resistant and extensive drug resistant of mycotuberculosis at Pe-
shawar, Pakistan.

Results: A total 847 patients were included in which 421 (49.70%) patients were TB positive whereas remaining were
negative. Mean age of all patients were 29.80+16.32 (10-71 years). Majority positive patients were observed in age
10-25 years. 102 patients were drug resistant patients in which 35 (34.31%) patients were Multi-Drug Resistant while 3
(2.94%) patients were XDR-TB. Pulmonary TB was observed in 97 (95.10%) patients whereas 5 (4.90%) patients were
infected with Extra-Pulmonary TB.

Conclusion: It is concluded with the result of present study that still TB is health issue in developing countries. Addi-
tionally, MDR-TB is continuously increasing in our setting.
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INTRODUCTION

Multi-Drug Resistance (MDR) is a serious global
threat and major concern which is mainly occur in many
developing countries due to poor treatment of TB all
around the world". The situation is become worst due to
the resistant of tuberculosis to many drugs and exhib-
iting a new obstacle in the treatment of TB23. Globally,
about 1-2% prevalence of (Multi-drugs resistant tuber-
culosis) MDT-TB is currently found in all TB cases. MDR-
TB mainly observed in developing countries which is a
major hurdle in the effective treatment of TB*. MDR-TB
is not itself a disease condition. It is due misdirection of
susceptible TB cases directing to drug resistance and
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incomplete treatment regimen'“. The problems related
to MDR-TB are very toxic and expensive medication
required for therapy, as compared to suspected TB its
mortality level is higher, time and money is required for
accurate diagnosis*.

MDR-TB is a condition in which TB patients show-
ing resistance to the at least two more potent, effective
and less toxic first line anti-TB drugs are Isoniazid (H and
INH) and Rifampicin (R, Rif) (Rifampicin and Isoniazid,
Rifampicin, Isoniazid and Ethambutol or Rifampicin,
Isoniazid, Ethambutaol and Streptomycin) due to the
mutation in their genome®®. Isoniazid and Rifampicin are
the most efficient, powerful and effective mycobacter-
cidal drug accessible, help in prevention, treatment and
lowering the transmission of TB. Therefore, the role of
Isoniazid and Rifampicin are the backbone of TB man-
agement. Resistance to any of them either Isosniazid or
Rifampicin can be treated with the other-one, resistance
to Isoniazid or Rifampicin together can make obstacle
for treatment and will demands for second line of drugs
(Fluoroquinolone) and second line drugs are not for
short treatment course. Hence, the treatment will be
prolong, expensive and with high toxicity’.

Mycobacterium becomes resistant to refampicin
due to mutation in gene (rpoB gene) coding the sub-
unit beta (B) of RNA polymerase. In addition, >90%
mutations occur in 81basepair (507-533 codons) core
regions of B subunit of rpo gene in RNA polymerase®.
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MDR-TB showing resistance to these drugs leads to
therapy with less influential, more expensive and toxic
second line drugs (SLD)®. Fluroquinolones are broad
spectrum antibiotics are then most frequently useful
drugs for treatment of MDR-TB since 1984 and become
main part of anti-MDR-TB. Various reported studies
shows that FQ resistance and its poor outcome in MDR-
TBS.

MDR-TB may due to lack of awareness about TB
in community, mismanaged cases, long under dosed
treatment and undiagnosed cases*. Recently, extremely
drug tuberculosis (XDR-TB) has observed in the rural
areas of South Africa’. XDR-TB is defined as TB showing
resistance to any family member of fluoroquinolone
antibiotics as well as resistance to at least one of
three injectable second line drugs such as kanamycin,
amikacin and capreomycin along with the multi-drug
resistance. These types of XDR and MDR TB do not
show any respond in six months medications pattern of
first line anti-TB drugs and may take 2 or more years in
treatment with less effective drugs®*. Greatest burden of
XDR-TB are observed in China, India and former States
of Soviet Union. XDR-TB is complicated in treatment
and mortality rate is also high. National anti-TB drug
resistance survey in 2007 reported the prevalence of
MDR-TB among new and re-treatment cases was 1.1%
and 3.9%, respectively. Sometimes, general TB convert
to Multi-Drug Resistant-TB then transferred to extensive-
ly Drug Resistant-TB then Extremely Drug Resistant-TB
and finally change to Total Drug Resistant-TB are noted
in some regions of world®.

Globally, the estimated prevalence of MDR-TB in
adults is 4.6% was reported in 20068. In 2010, WHO’s
report shows that there were 0.44 million (3.6%) of all
fresh cases and 0.15 million were deaths due to MDR-
TB in 2008°. About 50% of world wide were reported
from India and China (10). The prevalence of MDR-TB in
South Africa adults was found 6.7% (5.5-8.1%) in earlier
treated patients and 1.8% (1.4-2.3%) amongst the new
treatment cases®. In Turkey, 29% resistance was found
to any anti-TB in the period of 2000-2007 in which the
MDR-TB rate was 4.5%''. Prevalence of MDR-TB was
observed in UAE (9.2%), Kuwait (5.9%), Saudi Arabia
(4.3%), Brazil (3.5%) and Germany 2.2'"1213, 3.4% prev-
alence of MDR-TB in newly diagnosed cases has been
found”.

According to the World Health Organization
(WHQ's), Pakistan is on rank 6" in tuberculosis cases
and among the 27 countries in which high prevalence
of MDR-TB were reported®'4. In 2012, laboratory con-
firmed MDR-TB Retreatment individuals was 55/1,602
in Pakistan's. The prevalence of MDR-TB varies from
region to region in Pakistan, from 2% to 3.2% (2.3%)
newly diagnosed and 17.9% to 35% in earlier treated
cases. Recently study reported that gradually increased
the number of MDR-TB cases from 1990 to 2007 in Pa-
kistan, which are greater than fifteen thousand infected

individuals reported in the study interval®. MDR-TB cure
rate is low as compared to drug-sensitive TB in Paki-
stan'.

The aims and objective of present study was to
determine the prevalence of MDR-TB cases in tertiary
care hospital, Lady Reading Hospital (LRH), Peshawar,
Khyber PakhtonKhwa Province of Pakistan.

MATERIALS AND METHODOLOGY

Study Design: This study cross sectional study
was conducted in tertiary care hospital (Lady Reading
Hospital), Peshawar, Khyber PAkhtonKhwa, Province
of Pakistan in a time period from January 2017 to June
2017. Total of 847 patients were included in present
study. All the MDR-TB patients registered for treatment
at the hospital from January to June 2017, weeks of
Cough were volunteerly included in present study.
Patients of XDR and/or history of therapy, unwilling and
weeks of cough were excluded from present study.

Sampling: Individual of MDR-TB suspects were
initially assessed with three earlier morning samples of
sputum for investigation of Acid Fast Bacilli (AFB) by
sputum smear microscopy using Ziehl Neelsen (ZN)
staining technique. All positive samples through smear
and gene Xpert were brought for culture and sensitivity.
Antibiotic susceptibility testing (AST) for rifampicin (R),
isoniazid (H), streptomycin (S), ofloxacin (Ofx), amikacin
(Am), ethambutol (E), ethionamide (Eto), capreomycin
(Cm) and kanamycin (Km) was conducted on agar
plates (Enriched Middle Brook).

Sputum Culturing: All the sputum specimens
were first allowed to digestion and decontamination
process that liquefy the debris and destroyed the
unwanted normal flora. The modified petroff (Sodium
Hydroxide) technique was used due to its reagents
availability. Lowenstein-Jensen (LJ) medium was used
for TB diagnosis.

Statistical analysis: All the data were analyzed
through Microsoft Excel and Statistical Package for
Social Sciences version 21 (SPSS-21). Means and
Standard Deviations (SD) were computed for continu-
ous data while categorical variables were analyzed as
percentages (%) and frequencies (f).

RESULTS

In current study, total of 847 patients were includ-
ed as suspected for TB. Out of total, 434 were male
and 413 were female. Mean age of all patients were
29.80+16.32 years with a minimum age of 10 years
while maximum age was 71 years. Majority of partici-
pants were newly diagnosed patients. A large number
of patients were illiterate, labors and house hold par-
ticipants while some were students. Additionally, more
than half were deprived, poor and class people. Out of
total, 421 (49.70%) patients were infected with TB (AFB
positive smear) in which 202 (23.85%) were male and
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Figure 2:Patients are distributed according to age.
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Figure 4: according to the site of infection, drug resis-
tant patients were distributed

219 (25.86%) were female patients whereas remaining
were negative as shown in Table and Figure No.1.

Maximum number of patients were observed in
age 10-25 years with a percentage of 54.90% (465 pa-
tients), followed by age 26-40 years (21.13%) then age
56 & above years (14.40%) while lowest were noted in
age 41-55 years with percentage of 14.40% as shown
in Table and Figure No.2.

Out of total, 421 were TB positive cases in which
102 patients were showed resistant to different drugs. In
102 drug resistant patients, 64 (62.75) were rifampicin
resistant, 35 (4.13%) patients were Multi drug resistant
patients while only 3 (2.9%) patients were Extensive

drug resistant as shown in Table and Figure No.3.

Majority of drug resistant patients (97) have Pul-
monary (Lungs) TB with a percentage of 95.10% while
Extra-Pulmonary were observed only in 5 patients with
a percentage of 4.90% as shown in Table and Figure
No.4.

DISCUSSION

Drug resistant tuberculosis is a rapidly increasing
world health problem with a high individual and socio-
economic consequence’®. In the current study, preva-
lence of TB in general population was 49.70% (n=421)
which nearly closed to the finding of Mohammad Ishaq
et al. Reports in which prevalence of TB positive sam-
ples were 52% (sample size 200 patients)'”. Another
study from Los Angeles also reported 56% sputum
positive TB™8. Present study percentage of TB is also
high as compared to the Kerry et al study. This might
be due to poor hygienic condition, improper health
organization and inappropriate TB diagnostic centers.

In the present, TB in female was comparatively
greater with a percentage of 25.86% to male patients in
which percentage were 23.85%. Our study support the
results of Ahmad et al., Ayaz et al. and Ullah et a/'®?'.
Present revealed that TB is more common in female than
male. It's may be due to association with environment,
female treat less and poor nutritional status as com-
pared to male and early marriages as well as multiple
pregnancies which make defense system become weak
and exposed to TB infection. Children and family were
at risk due to TB infection in mother'”. While in contrast
with the other studies who reported high percentage of
male as compared to female.

Current study also revealed that maximum num-
bers of patients were infected in age 10-25 years with a
percentage of 54.90% while 76.03% were under the age
of 40 years. Similar result was reported from Peshawar
which revealed that 88.7% were under the age of 40
years®. Present study report shows that prevalence of
drug resistant is 12.04% (n=102) Andrea et al reported
data revealed similar results like current report that
9.4% resistant cases were observed®. Rifampicin was
resistant in 62.75% cases which is too high as compared
to study in India which showed that in 27.6% cases TB
were resistant to rifampicin?. Another study reported
53.03% resistant to rifampicin'® which is nearly similar
to present reported data.

Prevalence of Multi drug resistant is 34.31% in
current study which support the finding of Worko Jimma
et al?®. Current report shows higher percentage of MDR
as compared with the result of Andrea et al and Muataz
etal. who’s reported 15% and 10.1% respectively®. Also
high, this could be due to the frequent self medication at
home for the chest infection before the acute diagnosis
of TB. More than 3 months delay between the onset of
treatment and symptoms of TB were reported?. Due to
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poverty, poor patients are unable to afford the consul-
tation fee and no proper awareness about TB, initially
for treatment of respiratory tract choose local health
personnel (paramedics). Additionally, due to easy avail-
ability and short waiting duration prefer private clinic
for seeking of treatment®. Moreover, lack of diagnostic
centers, skillful health personnel, inadequate knowledge
with private practitioners and frequently prescription
of broad spectrum fluoroquinolone (FQ) to patients
before treated with TB consultant®. Similarly report
from India also revealed about the miserable activities
by private practitioners®. MDR may be due to lack of
improvement in clinical setup, expensive laboratory
tests and therapy. As no drug susceptibility testing was
easily accessible in our majority tertiary care centers
and antituberculous therapy (ATT) was only available
at the Agha Khan Hospital (Laboratory) which is too
much expensive and cannot be afford by poor families'.
Prevalence of MDR is 26.4% in China which is less than
current report?. 2.89% percentage of Extensive drug
resistant is observed in TB patients in present study.
While 8.57% XDR were observed among MDR cases
in present which is similar to the report of WHO 2010%.
In Present study, Pulmonary Tuberculosis was found in
95.10% cases while 4.90% cases were observed with
Extra-Pulmonary Tuberculosis whereas no one have
both Pulmonary and Extra-Pulmonary tuberculosis. A
present study result also coincides with other results
reported in different studies at different regions in the
world®$,

Limitation of present was lack of standard resourc-
es to determined the complex cases, could not detect
the potential risk factors because of non-availability of
information, not specify the antibiotic resistance be-
cause of high expenses, not determined the causes of
high prevalence in female population, not determined
the molecular strain of TB, possible risk factors such as
diabetes and HIV were also not measured and mortality
ratio were also not determined. Need to increase the
accurate and effective diagnosis of TB cases, to make
better treatment outcome, to improve the access and
fairness, to train the health workers to apply the DOTS
effectively, need to open new DOTS and microscopic
center for correct diagnosis, awareness about its risk
factors among the uneducated population and reduce
the financial burden on the poor patients.

CONCLUSION

Present study highlight the growing level of TB,
MDR and XDR cases which are persistently increasing
in Khyber Pakhtonkhwa, province of Pakistan. There-
fore, its a new challenge for the health policy maker.
Moreover, should take multiple preventive measures
to overcome the MDR-TB before it becomes incurable.

REFERENCES

1. Ahmed Suleiman M, Sahal N, Sodemann M, El
Sony A, Aro AR. Tuberculosis stigma in Gezira

10.

11.

12.

13.

14.

State, Sudan: a case-control study. The Interna-
tional Journal of Tuberculosis and Lung Disease.
2013;17(3):388-93.

Akhtar N, Saeed K, Khan S, Rafiq N. Prevalence of
Tuberculosis in District Buner Khyber Pakhtunkhwa,
Pakistan. World Journal of Medical Sciences.
2015;12(3):292-6.

Biadglegne F, Sack U, Rodloff AC. Multidrug-re-
sistant tuberculosis in Ethiopia: efforts to expand
diagnostic services, treatment and care. Antimicro-
bial resistance and infection control. 2014;3(1):31.

Kharal TH. Tuberculosis in Private Industrial Workers
of Pakistan. What Could be Improved to Make the
Dots Strategy More Effective?: A Study Protocol:
Centre for the Public Health; 2007.

Shah T, Hayat A, Shah Z, Jadoon A, Ahmad S, Khan
SB. molecular detection of multi drug resistant tuber-
culosis (mdr-tb) in mdr-tb patients’attendant in north
western Pakistan. Pakistan Armed Forces Medical
Journal. 2017(6):982-7.

Ibrahim E, Baess Al, Al Messery MA. Pattern of
prevalence, risk factors and treatment outcomes
among Egyptian patients with multidrug resistant
tuberculosis. Egyptian Journal of Chest Diseases
and Tuberculosis. 2017;66(3):405-11.

Sharma S, Mohan A. Multidrug-resistant tuber-
culosis. Indian Journal of Medical Research.
2004;120:354-76.

Fairlie L, Beylis NC, Reubenson G, Moore DF, Madhi
SA. High prevalence of childhood multi-drug resis-
tant tuberculosis in Johannesburg, South Africa:
a cross sectional study. BMC infectious diseases.
2011;11(1):28.

Lew W, Pai M, Oxlade O, Martin D, Menzies D. Initial
drug resistance and tuberculosis treatment out-
comes: systematic review and meta-analysis. Annals
of internal medicine. 2008;149(2):123-34.

Kurniawati F, Sulaiman Sas, Gillani SW. Study On
Drug-Resistant Tuberculosis And Tuberculosis Treat-
ment On Patients With Drug Resistant Tuberculosis
In Chest Clinic Outpatient. Alcohol. 2012;340:52.1.

Ahmed MM, Velayati AA, Mohammed SH. Epidemiol-
ogy of multidrug-resistant, extensively drug resistant,
and totally drug resistant tuberculosis in Middle East
countries. International journal of mycobacteriology.
2016;5(3):249-56.

Eker B, Ortmann J, Migliori GB, Sotgiu G, Muetterlein
R, Centis R, et al. Multidrug-and extensively drug-re-
sistant tuberculosis, Germany. Emerging infectious
diseases. 2008;14(11):1700.

Khurram M, Khaar HTB, Fahim M. Multidrug-resistant
tuberculosis in Rawalpindi, Pakistan. The Journal of
Infection in Developing Countries. 2011;6(01):29-32.

Ahmad N, Javaid A, Sulaiman SAS, Ming LC, Ahmad
I, Khan AH. Resistance patterns, prevalence, and
predictors of fluoroquinolones resistance in multi-
drug resistant tuberculosis patients. Brazilian Journal

184

KJMS May-August, 2019, Vol. 12, No.2



15.

16.

17.

18.

19.
20.

21.

of Infectious Diseases. 2016;20(1):41-7.

Espinal MA. The global situation of MDR-TB. Tuber-
culosis. 2003;83(1-3):44-51.

Khattak MI, Muhammad A, Khan N, Zaman M.
Frequency of sputum positive AFB cases among
patients of pulmonary tuberculosis in tertiary care
hospitals of northern Pakistan. Journal of Ayub
Medical College Abbottabad. 2010;22(2):56-60.

Asch S, Leake B, Knowles L, Gelberg L. Tuberculosis
in homeless patients: potential for case finding in
public emergency departments. Annals of emergen-
cy medicine. 1998;32(2):144-7.

Viney K, Hoy D, Roth A, Kelly P, Harley D, Sleigh A.
The epidemiology of tuberculosis in the Pacific, 2000
to 2013. Western Pacific surveillance and response
journal: WPSAR. 2015;6(3):59.

11 INVALID CITATION !!!

Ayaz S, Nosheen T, Khan S, Khan SN, Rubab L,
Akhtar M. Pulmonary tuberculosis: still prevalent in
human in Peshawar, Khyber Pakhtunkhwa, Pakistan.
Tuberculosis (TB). 2012;10:39-41.

Ullah S, Shah SH, Rehman A, Kamal A, Begum
N, Khan G. Extrapulmonary tuberculosis in Lady
Reading Hospital Peshawar, NWFP, Pakistan: sur-
vey of biopsy results. J Ayub Med Coll Abbottabad.
2008;20(2):43-6.

22.

23.

24,

25.

26.

27.

Kapadiya B, Raval N, Patel V. MDR and XDR Tuber-
culosis. Gujarat Medical Journal. 2009.

Jimma W, Ghazisaeedi M, Shahmoradi L, Abdurah-
man AA, Kalhori SRN, Nasehi M, et al. Prevalence of
and risk factors for multidrug-resistant tuberculosis in
Iran and its neighboring countries: systematic review
and meta-analysis. Revista da Sociedade Brasileira
de Medicina Tropical. 2017;50(3):287-95.

Naqvi S, Naseer M, Kazi A, Pethani A, Naeem |, Zain-
ab S, et al. Implementing a public-private mix model
for tuberculosis treatment in urban Pakistan: lessons
and experiences. The International Journal of Tu-
berculosis and Lung Disease. 2012;16(6):817-21.

Naseer M, Khawaja A, Pethani AS, Aleem S. How well
can physicians manage Tuberculosis? A Public-Pri-
vate sector comparison from Karachi, Pakistan. BMC
health services research. 2013;13(1):439.

Udwadia ZF, Pinto LM, Uplekar MW. Tuberculosis
management by private practitioners in Mumbai,
India: has anything changed in two decades? PloS
one. 2010;5(8):12023.

Yang Y, Zhou C, Shi L, Meng H, Yan H. Prevalence
and characterization of drug-resistant tuberculosis
in a local hospital of Northeast China. International
Journal of Infectious Diseases. 2014;22:83-6.

Organization WH. Global tuberculosis control: WHO
report 2010: World Health Organization; 2010.

ONLINE SUBMISSION OF MANUSCRIPT
It is mandatory to submit the manuscripts at the following website of KIMS. It is
quick, convenient, cheap, requirement of HEC and Paperless.

Website: www.kjms.com.pk

The intending writers are expected to first register themselves on the website
and follow the instructions on the website. Author agreement can be easily
downloaded from our website. A duly signed author agreement must accompany

initial submission of the manuscript.

KJMS May-August, 2019, Vol. 12, No.2

185






