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ARTICLB INPO AESTRACT

ODjcca!"r The study lvas corducted with t[e aim to 6nd oul the sercmo sp<iB JId sercsal! of l?toq)iE by

8.nc scquencinS amoDg blood samples tested positive for i?tollim PCR and to ideati! the sp€cie6 a$ociated
with bighest moltality.
M€dDdr: AI samplea rvith Ct value l€6s than 35 rve€ induded iD tle shrdy. After lirl32 PCR aepliicatioo aDd

agatGc 8el el€ctrophorEsis, the amplified Eoducts wete subjeded to geDe r€quenciry. Dem%Ephic detaib aM
modolity data w€(e obtain€d fiom tecc(ds.
Rasulaj 66 out of the 70 sa'tples shoiYed maximum similarity to ],.inenag@B & s€queacing. Oth€f .pecie.
ideqtified indude Lkn'schneti and L. notu.tu (5 sa.orpl€si. AmoDg tlce tested pcGitive, 14 patieDt! died. L
intrmS@?J $'as ftquendy jsolated (r3,/14)from tho€e who died-

The diffqent serovars idmtified indude ,erovar calbola/Mjo/copcrnrymi nmilaehobn ia.a/lai/irAt.
ohnc,l,odl,ogiac. Of these, sercvors idedfied h death tudude SeDvar caricola,4rdrdjo/copcrnqcni/rotnran/
nonla.
CorrlBioL- FolowinS s€querciry, we idetrtifi€d tle F€dominant species as I. intul!goit (91%) with cas€ fa-
tality mte of 19 %. Th€y are found itr animal population of our are.a, pointiry th€ zooootic poteotial of L?Dryim.
This highlights the Deed fot sensiti"ltjon of thGe $,ith lDim.l e,rpGure reg3rding pre\,entir,. str.tegie.

1. lnMuction

L(ptospircsis is a Slobally distributed zootrosis with Dlorc tha.o one
milliotr severp mses nnd 60.000 deaths pet year. the highest incidence
beiry r+orted ftotrr tropical corEties [ , ]. It is ao eorEtiot pubtic
hanlth probleor both iD dele-lopi[g aod developed co@tries [ ]. Study
by Basker P et al. in VillipuraBr disrict itr Ta.Dril Nadu states l€pto6pi-
rosis is responsible for about 12.7 ofacute febrile illnBs atteDdaEce at
hospitals I I. The calrsative ageot for the dis€as€ beloDgs to the te rs

leptospira- Amotrg the differcnt species causing hunran disease Ieptospim
mra?o$nlJ is the tr1ost &equeod_v isolated ole [ ]. Hutrratrs acq{ire the
iqfectiotr by direc-t contact or exposule to soil or lvater cotrtaaritrated by

the tEine of Es€!:voir hosts. The diseare has a vaied prcreDtatiotr
ranging ftoar asylrptoaratic or trlild febdle illtre6s to severe ilhe3s
resultlot iD Dulti orgatr failt[e aad death [ , ].

Ior routine diagnosis of hptospiro6is. serological tests srrh as

Er0z,-.le Linlied Itrmruro Setrt Assa] (EUSA) aDd Micxoscopic
Agglutiratioo Test (I{AT) a.e coaurooly used. IdeatifyiaS the idectiot
serolar has become ritdficant in e6tablishi.og an epideanobgicol basis

a.trd to adopt public h@lth n€asure$ for pr€vetrtiotr of the dise,rse [ ].
MAT usiry a suspedsioa of live antigeas can pto!'ide valuable infomra-
tion oa local circdatinS serovars. Availability of live antigens from the
c1dttlle $Jpensiotrs demalds a laborio[s atrd timecotrsutrritrg prDcess

&'hidr ay trot be adopted by Dratr)' Laboratories. Hetrce l{AT is
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restricted to specialis€d laboratories.
Because of the superior seDsitivity atrd ability to estabtish early ard

rapid diasDosis of iofectioos, trDtecular diapostic Dethods are
beconring nrore in+orfa[t. There are snrdies s[88estitrg the ure of
teootypiat for the ideatificatioa of sercvars faster tha.o N{,AT atrd
sequeoce baced methods for ideatificatioo of bfectiog rpecies t 1. PCR

based techniques bas eoabled $?io8 of leplolpr.d s€lovrrs itr cliDical
rat€rial lvidrout dre !l:dd for isolatiou of bactdia f(on pulc ldture [ ].
Moleorlrr clEracterizatiotr sepamtes Leptospira into 20 +ecieq
cloprisiog of dDe pathoteoig five itrtemrediate, five saprophytic and
otre specie6, L. msyen, cotrsisting of a Bdxture ofputatil'e pathogerfc and
saprophytic serovars.

Earlier, the dassificatioo of tetrus leptorpim into pathqtedc species
,. irterrotdrB a.ld saprcphytic Lbif"-xa wds lruede bascd ou plreuotypic
dEracteristics. But with the ad1'etrt of DNA-DNA hybridizatiotr studies,
qrolecular dassification calue itrto use [ ]. Diffelent Dethods used for
trJolecular charactedsatio\ of Leptospira itdude DNA-DNA hybridiza-
tiotr shrd.ies, Bacterial resaictio!-eodoDudease DNA a.Dab'sis, Riboqp
iry, Puts€ field Gel Elecaophoresis. PCR based methods ca-o be used for
both detection atrd chamcterisation. Sequetrc€ based teDotypint is a
highly robust ar1d ef6ci€ot ethod in id€dtif]itrg atrcerEal relatiooshipt
and setretatitrt outbreak associated straias accorditrS to their geDome

species status. This has proved to b€ usefr to identify the strain relat-
edness isolated ftotrr diffeletrt horts &trich cao iodrrde both hrmun
strain arrd the aninul straio. The availability of whole teflotrre seq(eDces
enabled detail€d studies oD padDgetr evolutioE a.nd distributioD.

As p€r the 6hdy by fata et al. oD huDra.D Z?tospird isolates till date,
6 Leplolpri! sequences have been publ.ished, amoDt these nrost of the
seqrEtrces (49 ) belont to L. interro8oru, follow&by L. borgEzrienii
Q Vo), L sant,trosai (6 ) and I. ku'schnen (5 %) [ l. Another study fion
Ira[ce by Lhda et al. idetrtided L. intqrogaB serova$ Icaerorroemor'
rlngiae ond Copenhageni l. ti.J.hrpri sef,ovar crippo ryphora aod
L. inte.rogons f{5oitar rynogenes 06 lhe infectitrE shaim [ ] .

Identification of the l?toipi'o species sercgroup a, well ars setovars
is aot done.J a part of routioe diatnostic wo* up. But it has tot
epideuiological and ditrSrostic si8Difica.oce. Severity of the disease atrd
tlr€ DDrtality iateJ Dray vary anoag differ€trt seror_ars. Moleorlar B?itrg
of the L?roqim is ess€trtia.l to know about theie differeot serovars. A
study on this atea is deficieot in our litoatlre. Herce it was decided to
undertake the cEtent snrdy wirh the objective to find out the
genonocpecier atrd serovars by geoe sequencia8 anron8 sanrples tested
positive for l€ptospim PCR io our iNtitutiotr. We also waated to check
the association of derrcgmphic factors a.Dd Drortalit)_ with differett
aenoEoryecier.yv'e h)'pothesise L. inr.rosor5 will predoniDate atrd will
be associated with highest mortality.

2. Methodology

A retros?ective snrdy rvas conducted in Vinrs Rese.rrch and DiaS-

Dostic l.rbomtoly (VRDL), DepartDetrt of Microbioloty, arnong the
btood samptes rcceived hom patieuts showinS dassical symptonB of
leptospirosis duril8 the period April 2022 to Marth 2023. We obtahed
ethical ommittee deEiance- All sanrples tested positive for I€ptospi-
rcsis PCR were itrduded itr the study. The sample selectiotr catr be
srmrnraried as shorm in

We proceeded with geDouic sequetrcitrg of the leptolplra isoletes
from those samples. Denro6raphic details obtained at the time of sample
collection were also a@lysed. Detailed procedtue fo, PCR ha,s been

des(riH belo',e.

2.1, Idenlilcation of Leptospitu p6ilNe. by real tin,d PCR

2.1.1. DNA extructioi
Nucleic acids were extracted iitror 200 pl ofwhole blood samples in

EDTA collected usint QIAamp DNA miniHts accrordint to the nranu-
facturer's directiotrs (QIAGEN, Valencia, CA).

Indid Joun l oJ Mcditol Miircbiob&t s6 (2025) 1oo91o

tn:ozll
Patients clinicaily suspected for Leptospirosis

(n=185)

Leptospira positives

I
Excluded (n=88)

cT>35

I
Excluded (n=i142)

Leptospira negatives

I

I

{n=97)
cT <35

Excluded (n-7)
Poor amplilication of tip32 Bene

(n=90)

good amplafication ot Lip37 gene

Excluded (n=20)

Poor quality reads

Fk. r, The sample size pro8ression and selecrion of srmples

2.1.2. ?PCR al.tays

The CFX96 real-time PCR detectiotr system (Bio.Rad) was us€d for
deteclioo of pathotenic L?ptospira sW. by TaqnraD real tiore PCR tech-
trology usi-o8 Mylab Discove4' solutioo s Leptolpird Detectioo Kit
followifit rDanufactu|er's directiom. The kit is based oa alrplifir:atioo of
cotrsen'ed le8ion 1 65 ribosooul RNA geae for l@@spim sPp. Kit detects
Leptoqim qp, ia HEXAellow dra.nnel ald seeoDd detects InterDa]
Contiol (lC) in CysAed draanel which allows exduding unreliable re-
srits. PCR cycliDt cotrditiotrs iDcluded initial uracil-DNA tlycosylase
(UNG) itrcubation at 95 ' C for 2 nd& follo$'ed h) lrn initinl derahration
at 95 C for 10 ain. This \!'as follorved b]' 45 cydes of detraturatio! at
95 -C fo! 15 s€c6 and annealia8/exteasioD at 59 'C for 1 EriD. The pos-

iti\€ sa.Drples rfiich 8eDerated aa a-urplificatiol clllve with Cl r_alue

be-low 35 w'ae dros@ for ftrther mnfrnratioo and Setromic sequeociot.

2.2- Cn{w@tiott of Wfiog?tti. I*?d,spi'E q6i"s dnd gmotnic
seqw"nng

Taqman based real tine pob'merase clnin reactioas (qPCR) for
detection of lipi32 teDe wele also perfomred for the confimration of
pathogede Lzptospira spp. [ ] Prinre!:s r^rBe6A WL32 tene-which
prDduces a 241 bp anplicoD with a Taqnl,-n probe labelled at dte 5'
and 3'ends with d),e FAM (S'Caboy, Fluores.ein) and BBQ respe.tively.
Cydint cotrditiotrs optinrized for priurer efficietrc)- testitrt ald for testiDt
of saflples alter sta.DdardizatioD with positive coDtrol, included atr

idtial activation (Feitrcubatior) at 95 C for 10 min followed by 40
cydes of 15s detraturatiotr at 95 -C, followed by a 1 Drio onoealiaS
-ext@siotr step at 60 'C. Pduer efficie[cy testitrS was cooducted by
plotting a staadard curvg custon sFthesized positive dooe itr pUGM
plasmi4 vith iDitial cotrcetrfatioo 10 s&/pl wa$ used as tetttplate for the
plotting of standard cu$e, Six tube$ in duplcate lvidl serial l: l0 di
l{tions prepared for the expeiiueut of ap
3.3 cydes betlveen 10 fold dil

proximately
slope of ttre
showed anstandard cu$,e geoelated after

The

(n=70)
quality reads

\?\
<l

4t\
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efficierct of 2.04 atrd R value 0.98 is sho$u n

3. Results

DurinS the strdy period a total of 627 blood sanrpleo were received
with diDical sus?icion ofI€ptospirosis. Ofthese, 185 satrples turDed to
be positive for Leptospirocis PCR. Motrth wise distributiot of sample
positivity is tabulated ir

A total of 97 positive saorples with CVCq !'alues less dlatr 35 ( ),
were selected after qPCR osmys with Mylab Discovery solutiotr s trep-

tospiru Detectiotr KiL
These sanples rvere agail eonfirnred by lpa32 gese a.ntplificatioD

( r ), atrd a well amplified 90 samples wete chos€n for SeDe
sequencing studies.

Out of 90 saDrples, 20 sanrples failed to generate quality reads a.ud

thris oElitted Aom firrther strdies. Of the 70 saEples studied, 29 w€{€
ftom fema.le patients aad 41 from lrale patieots. The aran age of the 70
patimts was 118.97 with statrdard deviatios of 13.92. MeaD Ct r_alue was
29.72.

Followiry se$Ercitr& L iri&rro8or6 was the species ideatified rvith
maxhrum sinrilarit, (oo satrrples). FiI€ sanrples shorved siuilariry ao dle
species l. no8uchii and Z. kirschn€ri We clEcked fot the a.isociatiotr of Ct
l?ftle with the Senomo6peci6 recoveFi t$in8 itrdependent t - Test. Th€
reslrlts of Are t-test itrdicated Do statistically rigaifica.st differetrce itr Ct
r.alue. betweeo drc detected eecies group{ T-statistic = 0.1823, P-
!'alue = 0.a559.

Atrloqg those tested positi e, 14 pati€ots died. No sitnificant teDder
differelce ia the death. Ooly 4 a otr8 the death belooted to urba.o area,
rest itr rural arca. Meao Ct value for the dalth sanrples o:une out as
28.07. IDd€petrdeot t-test \r,as cotrducted to conpare Ct values across

survival outcomes (death and suvi\.ed cases). There is a statistically
sitDificant differ€[ce i[ Ct values betwe€o the two 8roups (Death: MeaD

= 28.1, Varialce = 14.8; survived: Mmn = 30.1, vadarc! - 6.9); t-
statistic : -2.3499, pvalue = 0.0217).

Th€ s€qu€nciog r€sults of dealh patie[ts is showD iD

. Chi-sqrare-test was coDd[cted to detect associatiotr behv€en $€
detecd species and survival outclDre (Chi-square-statistic : o.o
aDd P-value (1.o). The resu.lts of the Chi-square-test indicated oo
statisticaly si8nifi cant diffs€nce.

. Itr the Chi-square-test, the oinimutrr expected flequeocy iD the
coDtirteDc-v table was 0.8, which is below the cournonly recom-
Dended *Eerhotd of 5. Shce Chi-square test oray Dot be leliable due
to low expected frequencies io soure cells, we performed Fisher's
Exact Test to coa6rD dte results. Fisher_s Exact Test (Odds Ratio =
1.3589, P-value : 1.O) also indicated no statistically sitdfcart as-

sociation betwed detected speciea atrd cru'vival o[tcoare.

tndiAn Jomal ol rdedkol Mi.bbitbgt s6 (2o2s) lao9lo

Table 1

Mooth ile distributioD of s.rDple glitivity

r$-22
Nlty-22
J@-22
Jul22
AnZ-22

S.p22
Oct 22

Nov-22
D622
J.!'23
P.b-23
Me-23

o
l3
?3

126
5l
15
36
a3
5t
zl3

n

2
o

l5
57

80
27

76
65
a5
35

o
o
2

21

29

l9
33

14
2

Pimer effkiencr teJtinq- St,r&rd Curve

3.1. GerE serrencing r$uitj

On BLAST analysir, the geoe sequeoces showed lraxitrruD cimilarity
to L. iruerrof@lj. We id€dtined the predominalt specig as I" ialerro$rlt
(91 %) with case fatality rate of 19 %. The differeat sercyars idedtified
tor L iru4rnrgorE strs:ies ixdude rerovirr cardcolallnr.ljo/ copchlurge,i a\d
Itunika, AsrooS death patieo$, the tro6t cotrrmoD +ecies identfied
iDclude kptospiro intenoganil4 isolates) aDd for 6ve isolates NCBI
BI"A,ST analysis showed s€querce rimilarity Eot oDly to LidalogdI.s but
0160 to l.kiFcfineri ald L.naguahi. Co$nroD serovars idetrdfied in death
saDpl€ irclude setrcvar conkola/hordjo/coryhagenl Ooe isolate ftotrr
dead patient showed sequeoce similarity to l.in rogarB sero!'ar ruruElrn
a.od atrother isolate to L,ilttenogdns tzrovar tnardra. AnroDt all the species

detected,92.85 9t showed oraxiorurr silitadty to tetrolrospecies
int rr 01IJ rlith 18.5 qo mort .lit, rate, aud 5.71 9,'o haiioS maximu[l
similarity to LtirJcfulai aad Z.nognchr, with mortality rate of 1.42 %

4. Discussion

Molecular studies are seldom used for touti,le laboratory diattrosis of
t€pros?irosis. Genomic studies are b€comitrg i4portant for the charac-
tcrizatioD of patho8cD divetsir, arrd padroSeuiciry [ ]-

our study was coaducted with the aitrr to 6-od out the tetromory€cies
atrd serovaus of Leptdtpim by Sene s€quencitrt a.DloDg sa.Dlpl6 te6td
positive for l4,tospi.o PCR. Out of drc 627 blood sanrples received with
didcal suspicio! of l.€ptospilosis, otrly 185 samples tumed to be posi-

tir,e for Leptospilosis PcR-positivitv beiry 29.50 % in olrr study. snrdy
by MarianEra et al. at Kolenchery, Kerala recorded positivity of 29.6 o/o

where MAT was used as the diagnostic test durint the period of
1995-1997 [ ]. ln the study dore at covemrn€nt M€dical Colege
Thiru1'a.Da.Dthapnram duriDg the p€riod October 2015 to Juoe 2016
where ItM L€ptospiru aDtiMy detectiotr was the dia8trostic nEthod,
recorded positivit, of 2a % [ ]- WherE s th€ sfi]dy hy Kanimozhi et al..

2016, (April 2014 to Jr!-oe 2014) iE M&d.as Medic.{ Colete showed 32
!,'o positivity [ ]. All these shrdies rse ItM L€ptospirosis atrtibody
detectioD as dia8nottic me*Dd, followed by s€rotypiry usinS MAT.
Poritivity rate wheo PCR rvas used as diatDostic Dodality was recorded
aJ 68 qo h a study ftom Ce!tral Malaysia [ ].

Amotr8 lhe 185 positile sa.orples, sequeaciog could be perforored
onty for 70 samples. Sequencint was performed from tfie nudear el.t'act
derived ftom the mmples, trot ftotrr cultured isolates. Quali9" of the DNA
extract fronr the saDple was assured ooly for saDples with Ct va-tue less

tha! 35. For the confimatioD of pathoSenic leptospilri W- detertion of
IipL32 SeDe was ako perforored. lipl32 Dembratre lipoproteid is oDly

fousd i! pathoteoic lepdtpiro t ).
For oll the 70 sa.mples itrcluded, the Drea.B age of pre6eDtation was 45.

This is iu aSreelrert rrith other the o.reaD ate ranges ftom
38.9 to 45 [ l. Tlroudr ve lll age groups ard
both 8etrders, active io predisposes to

were males inincreased incideflce in

a

J mzz-l^-\\
Fig. 2. slope of sta-odard Curve -kime! efficiency o(u' study, favouritrS similar to a study

o.oo
o

13.33
4:.11
25.44
i6,25

34.55
43.42
21.54

t9.44
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b

Di8. 3. Detection of Pathogenic I?t4?I'o spp. by using M,-lab Disclvery solution s lqto?lru Detection Rit l,@ro'pila spp. in HEX arld IC in Cy5.

i,oi t.03 9.tt :2,01 :s.at :6,0: :!.it ;JJl
at.i.

Fi8. 4. Amplificatior of lipt 32 gene -Real Time -LC96Roche.

a7,t5 r-efl :1.t, l9,l: :!,1:

fronr Kerala [' ]. There are other studiei drat highlight nrale prepon-
demnce for I€ptospirosis [ ,. ].

It is a ktro$,'o fact that epide[ics of Leptos?irosis occur iD Kerala
druiag aroasoon oronths esp€cially whetrever there are heary raius and
iotef,mittetrt floods [ , . ]. 136 out of 185 positive samptes belooSed to the
pedod August 2022 to Decetrber 2022. Amotrt the 70 patietrts in o1lr
study, 14 patietrts died. Nitre deaths octtlrred dltriag the same period.

Studies suggest Ct values strongly corelated with capture efficierc,!:
the value comes down with high orEadsm l&rd [ ]. The iverirSe Ct
l'alue $'as 29.72 itr our study, for the death patieDts the avemge caDre

out as 28.07.
Studies on genonrospecies of Leptoqim spp. iDfecting h1mmns flo

our geographical location are few. Followiog sequencinS, 1ve codd
identify L t&rrogans, L.noguchii af,d L. kincl,,rei as iDfecting o[es.
Anlont these, LinterrDgons tnmed ollt to be d1e most prdominant spe-

cies $'ith 66 saflples(gl q,'o) showinS trlanin1(ltr1 sindlarity. Molecular
6tudy ftom Uttar Pradesh ideotified isfectiug species belonged to path-
oge[ic Leptospia - L. iitetog@ts along with mprophltic atrd iDterEre-
diate LE)toqira species, ie. L. meyeri a d. L inoddi I l. 165 1oNA
sequenciag identified three reptospila species (1. interrogans, L. kirsch
neri" and L. l,ol_rrti) to cause hunEn leptospircsis in C,entral Malaysia
which werc isolated from allirtals or t]re environment itr Malaysia [ ].
Molecular study oD -Lepto.?i.a spp. by Balanrua€an et al. reported pre-
doniDaat l,eptospira species were L. borg'eteAeni or L. intefiogatls
(30.30 !t/o), I. kirsclmeri (8 o/o) aad l@tosplro inteDediate species (14.14
%) itr ani als and huoans reco1,'ercd frctr1 variou pafis of lEdia [ 1.

Study fi]otr Chila also had a si4rilar result [ ].Though L. bor&Detersenii

is less coalorooly fouDd io hunan iofections, there ale st{rdies suggestidg
the aburdatrce of the species in rodeDts as well as itr livestock [, .1.

The dilfereot serovars idetrtified iDclude serovar canXola/hardjol
copenhaqeni. fitsnilae/aDd interrogorE serol'ar ntanilae/ba\liae/1ai/ictEr
ohdatnfthagiqz/c@'1jaolo. There are studies from Kerala identifying
drJrsliJ aad pofioit a.s the predomimnt serovars inlecting hrmEns
[. J. Anodrer stud-v ideotified icterohaemorrhagae as the predomirant
semvat other sert vitrs recovered incl[de qtnicoli flnd htrtavire [ : ].
There are also studies froDl different parts of lndia *i*t variorB sersvars
identilied fu huma$ltrdudiBg icterohaeororhaSiag australis, auhmr-
na-tis, Sripporr?hosa, cauicolq ponrona aDd p)'ncteoes [ ]- A study
frolr1 Celltral Kerala oo aainul population rcported serovars
L. interrogons serovor conXola, botaaae ftotrr dots, serovaF bafayiae from
catde and sefovars .dnicoia isolated froD toats [ ]. Rats have been

ideotified as hosts for serovar harljo, naiilne, .openhLgeni ald lai L ,
.1.

Death iD leptospirosis results due to multi orSan irrolveftent. lI1 oul-

study, 14 patients died. L. intefiogons was the predoaritraat species iso-
tated fron 13 samples. There aie studies fiom south Itrdia showtS ac(te
kidney injury, ARDS, myocarditig multi organ failure and death as

complicetions of Leptospirosis [ , ,

has been kno&'D for re$dting ir widl hep
atoreml dysfrtrtioD (weil's the
di$tribution of these serovars in
northem Kerala [, ].
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VaccitratioD ofdoBeitic rnimrls play itrrpoltatrt role itr preve[tioD of
direase iD a.LiDrals.Iatest canine !'actine is iepotted to be effective iD

preventi[t disease dre to 5 serovars of Leptos?ira-4. rani.olir l. icter
ohacn@,7hagiae, L. copenhagai L. pom.,lo, L. gt@typhoso- L lBul
iDfectioDs due to l?adrprro sercvar /r4.djo connot be Fevented by drese

raccin6. This poitrts the aeed for incorporatiDs local cirulatiag strains
in vaccine developBetrt.

5. Conclusion

Usiot sequerciog strldies, we cou.ld ideatily the idectinS species

acctEately. Though Li4te'7ogdaj is colrDooly ideltified as the causative
aSeog identificatio[ of L. nog!.hi aBd L. ki6.]m6i were possible oDly
with molecr:lar characterisation- We identified the pEdomfua[t sp€cies

as L, inwrogois (91 %) with case fatality late of 19 c/o. The differert
s€-ro(ars identified for L-irlenogaB species indude sero,lar cantolo,
ha jo/copalhageiia d, nraniia Anrong death patieoti the Erort coamloD
species identified itrdude tr?@spt,u i^t ',ogans(l3 isolates). CotrEroD
serovars identified in death mnrples isclude sercrar .ani.ola/hordjo/
coperl&g€ni Usiag indepe[dent t-test, sitDificant associatiotr was found
betweei death atrd survivd carer (Fvalue : 0.0217).

6. Limitations

Beinga reaospectile snrdy, otrly the basic deDr mphic details of the
patients available io the request forlr coutd be hduded, diaical details
as well as follow up of patietrts could Dot be doDe. The study rvas dotre os
hunatr saDples oDly. I\,L\T wai Dot perfomred to idetrtify tie serogroups.
The corre-latioo of geoalic studi€s from aniorl sa-orpl6 dtri[8 the sanre

pedod fruor saare locality aod idertjficatiotr of leser1'oir could trot be

done.

7. Strengti of study

Therc me nrany studies on clinicoepidemiological correlation of
L€prospirosis and molecdar ctramcte sation of leptospira isolotes in
atriold popu.latioD. Strdies in this Etard are tew from hrman sampte6.

Geo3raphical distributioD of circulatiot tooDospecies as well as sero-
ra$ are useful for developitrS vaccitres- EpideBiol(BJ. iodudinS data oD

local serovars is sucial to accurately diatnose a.trd aeat tlrc infectiol
and for effective cotrEol of infe.tion. So the strdy was usefrl hr identi-

R'ing the predominaot Seaonrospecies aDd selovars in oul geoStaphical

area. IdentiEcation of sero1,'o]s itr hmratr samples that la-ere ooce re.
ported ftom arinral populatiotr utdorbtedly proves the zooDotic trnn$-
nrission. This emplnsises the De€d for reioforceoent to adopt preretrtive
n€asur€6 by thoce involved ir anirnal care, adnal rearing aod with
occlPatiooal qPo$rre.
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