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ABSTRACT
Introduction

Tuberculosis is the most widespread infectious disease in Nepal and poses a serious
threat to the health and development of the country. Incidences of drug resistant
tuberculosis in Nepal are increasing and this tuberculosisis a major threat to
successfully controlling tuberculosis .

Objective

The general objective of the study was to assess the risk factors of multi-drug resistant
tuberculosis among the patients attending the National Tuberculosis Centre, Bhaktpur
Nepal.

Methods

An observational study/ case-control study with a Atotal number of 55 multi-drug
resistant tuberculosis cases and 55 controls. The study was conducted among the
patient attending in the National Tuberculosis Centre , Bhaktpur Nepal for six months,
between May—October 2010. sImulti-drug resistant tuberculosis wasThe collected
data was analysed in SPSS 11.5 version. The association between categorical variables
were analysed by chi-square tests, OR and their 95% Cl were measured.

Results

The total number of patients used for the study was 110, of which among them 55
were cases and 55 were controls . Our study revealed that there were significant
associations between history of prior TB MDR-TB OR =2.799 (95 % Cl 1.159 to 6.667)
(p=0.020); smoking habit OR =2.350 and (95%Cl 1.071 to 5.159) (p=0.032); social stigma
social stigma OR 2.655 (95%Cl r 1.071 to 5.159) (p=0.013); knowledge on MDR-TB OR
=9.643 (95% Cl 3.339 to 27.846) (p < 0.001)and knowledge on DOTS Plus OR=16.714
(95% Cl is ranging from 4.656 to 60.008) (p< 0.001). However, there was no association
found between alcohol drinking habits and ventilation in the room.

Conclusion

Our study revealed that there were significant associations between history of
prior tuberculosis, smoking habit social stigma social stigma, knowledge on multi-
drug resistant tuberculosis and knowledge on DOTS Plus with multi-drug resistant
tuberculosis However there was no association between alcohol drinking habit and
ventilation in room with multi-drug resistant tuberculosis.
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INTRODUCTION

Although progress has been made to reduce global
incidences of drug-susceptible tuberculosis, the
emergenceofmultidrug-resistant(MDR)andextensively
drug-resistant(XDR)tuberculosisduringthepastdecade
threatenstounderminetheseadvances.Globally,in2008
alone,440,000casesof MDRtuberculosisaresaidtohave
occurred." Multi-drug resistant TB (MDR TB) in Nepal
isamajorthreat for successful TB control. The NTP has
carriedoutfoursentinelsitesurveillanceofdrugresistance
innewtuberculosispatientssince 1996aspartoftheWorld
Health Organization (WHO) and International Union
AgainstTuberculosisandLungDisease(IUATLD)global
networkforsurveillanceofdrugresistanttuberculosis.
Levelsofdrugresistanceare high, with nearly 14.7% of
newpatientsresistanttoatleastonedrug.Levelsof MDR
TBarelow(2.9%amongnewcases)and11.7%amongst
previouslytreated cases. However, the pattern ofdrug
resistanceinnewpatientsindicatesthelevelsofresistance
whentheywereinfected,whichmayhavebeenseveral
years previously. Rifampicin resistance is low at 2.9%
whilehigherprimaryresistanceistoisoniazid(8.4%)and
streptomycin (10.7%).2 Many risk factors of MDR TB
havebeenidentifiedinrecentpublications:previousTB
treatment;irregulartreatment;gender;non-permanent
residents;urbanmigration;urbanresidences;frequent
travel; age; hygiene and sanitation; alcoholism; and
smoking.2Despitealltheseriskfactors,feworinadequate
studieshavebeenconductedontheoccurrenceof MDR
TB, particularly in Nepal. The purpose of this study is
therefore focusedsolelyonindentifyingtheriskfactorsof
MDRTB in central Nepal.

METHODS

Thisstudywasconductedamongthepatientsattending
National Tuberculosis Centre, Bhaktpur Nepal. We
conducted an unmatched, questionnaire-based case
controlstudyamongstMDR-TBcasesandNon-MDRTB
controlsthoseattendingtheNationalTuberculosisCentre
(NTC)betweenMay2010toOctober2010.Thepossible
risk factorsamongst MDR-TB cases and Non-MDRTB-
cases were studied.

Selection of cases and control
Definition of case

Anytuberculosiscasewithresistancetobothofthetwo
majoranti-tuberculosisdrugs,IsoniazidandRifampicinis
classifiedasan MDR-TBcaseasperthefindingofadrug
sensitivitytestandculturemethodfollowingtheprotocol
of NTP of Nepal.

Identification of Cases

Identificationofthecaseswerecarriedoutthroughculture
anddrugsensitivitytests.Cultureandsensitivitytesting
was carried out at the GENETUP laboratory. Before
processing,thespecimenswerekeptinarefrigeratorat
4°c.Aftercentrifugationandwashing,thesedimentwas
inculcatedintubesofL)Jmediumandincubatedat37°c
fornineweeksoruntilcolonieswereobserved(whichever
showedtheearliestsigns).Thedrugresistancetestswere
performedbyusingtheproportionalmethod.Resistance
tests to Rifampicin, Isoniazid, Streptomycin and
Ethambutolwerecarriedout.Resistancewasexpressed
asacertainpercentageofcoloniesthat grewoncritical
concentrationsofthedrugs.Interpretationwascarriedout
according to the usual criteria for resistance.

Source of the cases

The cases chosen were from diagnosed MDR cases
recordedatanyofthethreeDOTSPluscentresfromMay
2010upto October2010(atthe NationalTuberculosis
Centre) and under their treatment. The risk factors
associated with the cases were studied.

Definition of Control

Sputum positive tuberculosis casesundergoing DOTS
treatmentforatleastfivemonthswithnegativefindingon
sputum microscopy.

Identification of Control

Identification of control was conducted by using ZN
stainingfortheidentificationof Acidfastbacilli(AFB)in
laboratory.

Thesourceofcontrol constituteshospital controlsthat
were free from MDR tuberculosis i.e. sputum positive
tuberculosispatientswhohadundergoneDOTStreatment
foratleastfivemonthswithnegativefindingsonsputum
microscopy.The controlswereselectedfromthesame
centrediagnosedduringthesametimeframeasMDR-TB
cases.

MEASUREMENT OF RISK FACTORS

Informationontheriskfactorswasassembledinprecisely
the same manner for cases and control. Information
wascollectedfromcasesandcontrolonawiderangeof
potentialhostrelated,environmentalandhealthservice
factors for MDRTB. These include many potential risk
factors.Standardisedquestionnaireswereusedtostudy
subjectsbyfieldassistantusingcolloquiallanguageafter
checkingtheaccuracyoftranslationwiththeinterviewers.

DatawasenteredinSPSS11.5versionforanalysis.Then
theassociationsbetweencategoricalvariablewasassessed
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by Chi-square testing. Means and proportions were
calculatedasappropriate.Unadjustedoddsratios(OR)
and their 95% confidence intervals (Cl) was estimated
with MDR TB as an outcome. Univariate analysis was
performedtomeasuretheeffectofeachvariableofinterest
in risk of MDR TB.

RESULTS

Fifty-five patients with MDR TB and 55 Non-MDR TB
patientsmadeupthecontrolgroupwereincludedinthe
study.Themeanagewas34.13yearsinthe MDRgroup
and32.09yearsinecontrolgroup.Amongthe patients
inthe casegroup 36 (65.5%) were maleand 19(34.5%)
werefemale.Amongstthecontrol41(74.5%)weremale
and14(25.5%)werefemale.Theanalysesofthesex-wise
distribution was divided by: geographic distribution,
ethnicity,familytype,economicstatusandoccupation
areshowninTable1.Table2belowshowstheassociation
betweenhavingahistoryofpriorTBandtheriskof MDR
TB.Thefindingrevealedthatthereisastrongassociation
between havinga history of priorTBwith having MDR
TB.The ORisfoundtobe 2.799 (95%Cl 1.159t0 6.667)

Table 1. Characteristics of cases & controls

(p=0.020).Theassociation between asmoking habitis
significantlyhighamongstMDR-TBcasesOR2.350and
(95%C11.071t05.159) (p=0.032).Table 7 below shows
theassociationbetweenhavinganalcoholdrinkinghabit
and having MDRTB. The association between both is
notsignificantlyhighwithOR0.554andp=0.126).Table
7 below shows the association between social stigma
and having MDRTB. The association between them is
significantlyhighwithOR2.655(95%Clr1.071t05.159)
(p=0.013).Table7belowshowstheassociationbetween
havingventilationintheroomandbeingatriskof MDR
TB.Theassociationbetween bothisalsonotsignificant
with OR 2.410 (95%Cl ranging from 0.933-6.226)
(p=0.065).Table7belowshowstheassociationbetween
knowledge on transmission of TB and risk of MDRTB.
Theassociationbetweenthemisinsignificantlyhighwith
OR0.654 (p=0.647).Theknowledgeregarding MDRTB
isstrongly associated with ORis9.643 (95% Cl3.339to
27.846)(p<0.001).Likewise,theknowledgeregarding
DOTS Plus and having MDR TB is strongly associated.
OR=16.714(95%Clisrangingfrom4.656t060.008) (p<
0.001).

Sex Case
Female 19 (34.5%)
Male 36 (65.5%)
Address

Mountain 3(5.5%)
Hilly 43(78.2%)
Terai 9(16.4%)
Ethnicity

Dalit 4 (7.3%)
Disadvantaged Janjatis 29(52.7%)
Disadvantaged Non- Dalit Terai caste group 1(1.8%)
Religious Minorities 0 (0%)
Relatively advantaged Janjatis 5(9.1%)
Upper caste Group 16 (29.1%)
Type of Family

Nuclear 46 (83.6%)
Joint 7 (12.7%)
Extended 2 (3.6%)
Occupation

Unemployed 7(12.7%)
Freelance employment 15(27.3%)
Farmer 7(12.7%)
Service 7(12.7%)
Student 9(16.4%)
Housewife 5(9.1%)
Other 5(9.1%)

Control Total
14 (25.5%) 33 (30%)
41 (74.5%) 77 (70%)

1(1.8%) 4(3.6%)
50(90.9%) 93(84.5%)

4(7.3%) 13(11.8%)

1(1.8%) 5 (4.5%)
20(36.4%) 49 (44.5%)

3 (5.5%) 4 (3.6%)

2 (3.6%) 2(1.8%)
17 (30.9%) 22 (20.0%)
12 (21.8%) 28(25.5%)

35 (81%) 81(73.6%)

16(23%) 23(20.9%)

4 (6%) 6(5.5%)

2 (3.6%) 9(8.2%)

18 (32.7) 33(30.0%)

3 (5.5%) 10(9.1%)
11 (20.0%) 18(16.4)
11 (20.0%) 20(18.2%)

8(14.5%) 13(11.8%)

2(3.6%) 7(6.4%)
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Monthly Income of the Family

<5000 20(36.4%) 10(18.2%) 30(27.3%)
5000-10000 11(20.0%) 20(36.4%) 31(28.2%)
10000-15000 7(12.7%) 9(16.4%) 16(14.5%)
>15000 13(23.6%) 10(18.2%) 23(20.9%)
Don't Know 4(7.3%) 6(10.9%) 10(9.1%)
Table 2. Comparison of the characteristics of MDR-TB and Non-MDR TB
Group MDR TB N°“T'|;"DR OR(95% Cl) p-value
0, o)
History of Prior Tuberculosis Leg 2; ggséj’) 12 ggséj’) 2.779 (1.159 to 6.667) 0.020*
. Yes  27(49.1%) 16 (29.1%) .
Smoking No  28(509%) 39(700%) 2-350(1071t05.159) 0.032
) Yes  29(52.7%) 21 (38.2%)
Alcoholic No  26(a73%) 34(cLsw)  0-554(0259t01.183) 0.126
0, 0,
Social Stigma wes 32‘;((581.%’)) v gggg% 2.655 (1.223 to 5.765) 0.013*
(o) ()
Ventilation in Room Yes 487((18455506) 369((2790'1?,/3) 2.410 (0.933 t0 6.226 ) 0.065
o) o)
Knowledge on MDR TB e o. %‘5‘8';;‘3 0 23619/‘2},) 9.643(3.339t027.846)  <0.001*
Yes  27(49.1%)  3(5.5%)
Knowledge on DOTS PLUS No 28(50.9%)  52(94.5%) 16.714(4.656 to 60.008 ) <0.001*

* p-value significant

DISCUSSION

Drug resistance is major problem in tuberculosis
treatment.In Nepal, levels of drug resistance are very
high, with nearly 14.7% of new patients resistant to at
leastonedrug?Previoustreatmentoftuberculosis has
beenconsistentlyreportedastheriskfactorwithinvarious
clinicalconditionsandpopulations.*'°Thepresentstudy
alsorevealedthatprevioustreatmentoftuberculosiswas
strongly associated with MDR TB OR =2.799 (95 % Cl
1.159 to 6.667) (p=0.020).According to the National
TuberculosisProgramme’sNepalNationalSurveyin2007,
MDR among new cases of TBis 2.9% and MDR among
previouslytreatedcasesisat11%therebygivingaratioof
approximately4:1forprevalenceofMDRinthesegroups,?
thispatternholdstrueinourstudytoo. Lomtadzeet.al.
determined previously administered TB treatment as
an important risk factor for the development of drug
resistanceTBandreportedthatthissituationincreased
developmentofdrugresistancebyfivetimesonaverage.
""AstudybyFaustineet.al.hasshownthatpreviousanti-
TBtreatmentwasthestrongestdeterminantof MDR-TB
in Europe. MDR-TB patients were more likely to have
receivedprevioustuberculosistreatmentin22studies,
withapooledriskestimate ofbeing 10timeshigherfor
treatedcasesthanfornewpatients.'Likewise, Mendoza
et.al.reportedthatpreviousTBtreatmentformorethan

threemonthsincreasedtheriskof MDRTB."*Baghaeiet.
al.alsoreportedthatapositivehistoryofpreviousanti-TB
medicationwassignificantlyhigherintheMDR-TBgroup
compared to the non-MDR-TB controls (p=0.001)."
Another study revealed that the risk of MDRin people
previouslygivenTBtreatmentwas10.54timeshigherin
those who were not given treatment.”Clark CM et. al.
hasshownthatpriortreatmentofTBwasindependently
associated with MDR-TBwith OR=8.3795% Clranging
between3.92t017.89."Likewiseanotherstudyfoundthat
patientswithMDRTBweremorelikelytohavereceived
previoustreatmentoftuberculosiscomparedtopatients
withnon-MDRTB(58.3%Vs.16.2%,P=0.002)."” Astudy
carriedoutinChinafoundthatpatientswithaprevious
treatmenthistorywasmorethanfivetimeslikelytohave
anincreasedriskof MDR-TB (adjusted OR:6.14,95%Cl:
4.61-8.17),comparedwiththosepreviouslywhohadnot
beentreated." Aretrospectivecohortstudyconductedin
Spainrevealedthatprevioustreatmentfortuberculosis
as a risk factor for MDR TB with (OR: 3.44; 95% Cl:
1.58-7.50; p=0.003)."8 A prospective epidemiological
case control study conducted in Europe found that
previoustuberculosistreatmentwasfoundtobethemost
significantriskfactorforMDR-TB.'?Previoustreatment
fortuberculosis has been consistently associated with
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MDR-TB.®ltcanalsobeconcludedthatpriortreatment
fortuberculosisisthemostsignificantriskfactorforMDR-
TB.The strengthening of DOTS programme and close
monitoringoftuberculosispatientsseemstobethemost
promisingendeavourtopreventthedevelopmentofMDR
TB.

Ourstudyrevealedthattheassociationbetweenhaving
a history of smoking and MDRTB was significant with
OR 2.350 and 95%Cl ranging from 1.071 to 5.159
(p=0.032). A study done in western Nepal on the risk
factors of MDR TB revealed that 74% of the MDR-TB
patientshadahistoryofsmoking(pastaswellaspresent).
20 A study carried out in Pakistan revealed that MDR
had shown strong associations with smoking (13%) as
compared to non-smokers (5.6%) (p<0.05).2" Also in
anotherstudy,smokingappearedasoneoftheriskfactors
for MDR TB.?? Smoking was found to be associated
withisoniazidresistancebutmoreevidenceisneededto
explainthisassociation.**However,astudyconductedin
Koreaamongstthemilitaryworkerfoundnosignificant
differencesin terms of smoking history (P=0.658).>*In
North India, of the risk factors studied for MDR-TB,
tobaccosmokinghadnorelationtoinfectionwithMDR.
BWhetherornotsmokingincreasesthechanceofdrug
resistance in tuberculosis is yet to be unveiled.

Ourfindinginfersthattheassociationbetweenhaving
an alcohol drinking habit and having MDR TB is not
significantOR=0.554(p=0.126).LikewiseinNorthIndia,
oftheriskfactorsstudied forMDR-TBexcessivealcohol
intake, hadnorelationtoinfectionwithMDR.*Thestudy
doneinSpainsuggeststhatpatientswithalcoholabuseare
lesslikelytohave MDR-TB.Thisisanunexpectedfinding,
since alcoholism has been associated with treatment
defaultand poortreatment outcome among patients
withTBinothercountries,althoughsomestudiescould
notfindahigherriskof MDR-TBin alcoholic patients.'®
Alcoholabuse/dependencewasassociatedwithaneight-
fold increase in drug resistance (OR 8.58; 95% Cl 2.09-
35.32).%Inamultivariableanalysis,alcoholconsumption
duringtreatmentwasfoundtobethestrongestpredictors
of poor treatment outcome for MDR TB.*° In another
study,alcoholismappearedasoneoftheriskfactorsfor
MDR TB.?

Socialstigmaandlackofscientificawarenessaboutthe
diseaseandsocialcommitmentsarestatedreasonsfor
interruptinganddefaultingTBtreatment.Inourstudy,
association betweensocialstigmaand havingMDRTB
is significant with OR 2.655 (95%CI 1.071 to 5.159)
(p=0.013)

Ourstudyrevealedthattheassociationbetweenhaving

ventilationintheroomandtheriskof MDRTB s found
tobeslightlyinsignificantOR2.410(95%Clrangingfrom
0.933-6.226) (p=0.065). Poor housing, overcrowding
and homelessness are clear risk factors for MDRTB in
theTerairegionofNepal.”’ Anotherstudyrevealedthata
lowernumberofroomsinthehousecanalsobeassociated
with MDR TB.??

Althoughafullknowledgeoftuberculosistransmission
and spectrum of disease are not crucial in finishing a
courseofmedicine,itisareflectionofhowwellpatientsare
beingeducatedabouttheirillness.Knowledgeregarding
MDRTBand DOTS Plus was significantly highamongst
MDRTB patients.Thisreflectsthatthe patientsare well
informedregardingMDRTBandDOTSPlusduringtheir
treatment.

The association between TB and poverty has been
known forcenturies,and thisalsoappliesto MDR-TB, a
rathersignificantinverseassociationbetween MDRTB
andfamilyincome.?’Largercasecontrolstudieswillbe
requiredtodeterminewhetherornotthesocio-economic
factorsandpoorknowledgeleadingtopooradherenceto
treatmenttherebyleadingtothedevelopmentofMDR-TB
are proven.

CONCLUSION

Many risk factors of MDR TB have been identified in
recentpublications.Ourstudyrevealedthattherewas
a significant association between having a history of
priorTB, a smoking habit, social stigma, knowledge of
MDR TB and knowledge of DOTS Plus with MDR TB.
However,therewasnoassociationbetweenhavingan
alcoholdrinkinghabitandventilationintheroom.The
strength and truthfulness of theses associations need
tobeexaminedwithamulti-centre case-control study
sothatriskfactorscanbeunveiled.Suchstudiescanbe
designedonthebasisofthefindingsofthepresentstudy.
Thefindingsofsuchstudiescouldofferstrongimpetusto
strengthentheDOTSPlusprogrammeandmayproveto
be fruitful in reducing MDR TB burden in Nepal.
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