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3gboogno
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030l 256053cmdsdo  30°C-Bg bogbol  ymzgmr3zo®mgmwo 99dmfdgdom  dozmmlizm3ol
3690l 390l 439d Leptospira-980b s@dmbgbols dobbom. LgMmemyom®o 33¢930L ELISA
390003980930 359md)H393900L Lofiobsswdgam s6E0lbgmEgdol 9EHIJ30s brgdms:
Leptospira (Panbio, Australia), Brucella (Lobpgsm gum@Eol Lsdgogobm  33wgz30m0
29bgmxzowgds-3-ob  [NAMRU-3] @5 ULsbpgom gmm@ol  bsdgoogobm  bsdgsbogmm
33930000 395@®0oL-0b [NMRC] 56530390300 Ggb@ LobEgds, USA), 3s6@s3060Hmbo
(Focus Diagnostics, USA), go®0d-3mbaml 399dm®maeaoveo 3bgegdol 306vbo  (39dEHmem-
d9LEH0, MMLYMO), L3I bowrmbol goMmbo (WNV, Focus Diagnostic, USA), Coxiella
burnetii (Panbio, Australia), ¢3o3obdogho gbsggswodol gomhmuo (TBEV, IBL International,
Germany), Salmonella enterica serovar Typhi (S. Typhi, NAMRU-3/NMRC-0l 56530396M30w9o
A9bS LobBgds, USA) o Rickettsia typhi (Fuller Lab, USA). Leptospira ELISA-000 ©s@gd0mo
6039939000 EoELEMMYdS bgdmEs d03OMaayEH0bs3gool GHgbGoo (MAT), bmgem C.
burnetii Qo WNV ELISA QOQIJO0MNO 39092900 ©ILEGHMOOIOIMOS
00996mBEmOgL39bGHo 3330l dgmmeoom (IFA; Focus Diagnostics, USA). 3m39G3Eoweo
ELISA s IFA $9bi)-bobdgdgdols 89095900L 0B6GI63G0ds300 bogdmos msgsw dabid-bobdgdgdols
0BbBH®J300L dobgzom. @g3EGHML30OMDBOL F03MMIYEE0bsgooL GHJuGHOL 8gdmbggzsdo
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1:400 o5 39@0 BHoGH®ob ddmbg 9653900 BS0MZH¢0s QIJO0MJOSW, bmerm dErmi39emBOLY

5 3ol Bogol Bs33eg30 56M53mgME0o Bl LoliEgdgdol 89dmbggzsdo 1:320 s

3930  BHoGMoL  ddmbg  FGsBgdo  Boomzsws

QYO0 HOS©

77,78,79

93@GML30MHMBOL

39000b393530 80305 )3H0bszool GgbGom dmbs 9999 LM M356M9dBY 33eg3s:

L. Biflexa (Leptospira (genus) biflexa (species)

Andamana (serogroup) Andamana (serovar)

L. Australis (Leptospira interrogans (species)

Australis (serogroup) Australis (serovar)

L. Bratislava (Leptospira interrogans (species)

Australis (serogroup) Bratislava (serovar)

L. Autumnalis(Leptospira interrogans (species)

Autumanalis (serogroup) Autumnalis (serovar)

L. Ballum (Leptospira borgpetersenii (species)

Ballum (serogroup) Ballum (serovar)

L. Bataviae (Leptospira interrogans (species)

Bataviae (serogroup) Bataviae (serovar)

L. Canicola (Leptospira interrogans (species)

Canicola (serogroup) Canicola (serovar)

L. celledoni(Leptospira weillii (species) Celledoni

(serogroup) Celledoni (serovar)

L. Cynopteri (Leptospira kirschneri (species)

Cynopteri (serogroup) Cynopteri (serovar)

L. Djasiman (Leptospira interrogans (species)

Djasiman (serogroup) Djasiman (serovar)

L. grippotyphosa (Leptospira interrogans (Species)
Grippotyphosa (serogroup) Grippotyphosa (serovar)

L. Borincana (Leptospira santarosai (species)

Hebdomadis (serogroup) Borincana (serovar)

L. hebdomadis (Leptospira interrogans (species)

Hebdomadis (serogroup) Hebdomadis (serovar)

L. Icterohemorrhagia (Leptospira interrogans

(species) Icterohaemorrhagiae (serogroup)
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Icterohaemorrhagiae (serovar)

L. Mankarso (Leptospira interrogans (species)
Icterohaemorrhagiae (serogroup) Mankarso (serovar)

L. Javanica (Leptospira borgpetersenii (species)

Javanica (serogroup) Javanica (serovar)

L. Georgia (Leptospira santarosai (species) Mini

(serogroup) Georgia (serovar)

L. Pomona (Leptospira interrogans (species) Pomona

(serogroup) Pomona (serovar)

L. Alexi (Leptospira santarosai (species) Pyrogenes

(serogroup) Alexi (serovar)

L. Pyrogenes (Leptospira interrogans (species)

Pyrogenes (serogroup) Pyrogenes (serovar)

L. hardjo(Leptospira interrogans (species) Sejroe

(serogroup) Hardjo (serovar)

L. Wolffii (Leptospira interrogans (species) Sejroe
(serogroup) Wolfii (serovar)

L. Tarassovi (Leptospira borgpetersenii (species)

Tarassovi (serogroup) Tarassovi (serovar)

L. Biflexa (Leptospira (genus) biflexa (species)

Semaranga (serogroup) Patoc (serovar)

356353009 ©oIBOMO  FMoBHIdOL  3MbROMIs30s bgdms xg® IgM/1gG IFA
A9gbBHoo (Euroimmun, Germany), beagom 99999 03996mdeomEobyom (Mikrogen, Germany).
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3b®oo 1. 3965MHBg30L Bmdol gsdmmgms bbgsalibzgs 3M935¢gbEmdol dobgogz00.

994b3mboiools Q553500900 Q553500900 d9boemBgz0l
3693509bBHM™dS 36935¢9bGHM™dS 36935096 @BHMdS Dmds
5659J63MB0MYdMOL | 9Ju3MBOMYI9BL
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JmcOHoL JmcHob

20% 5% 20% 240
10-33% 5% 20% 390-318
20% 1-9% 20% 120-510

353096900l 99MbBg35 s BsO™M3s 33093580 dmbsfiong bosgsdYymxamgddo bgdms

convienient sampling-ol dgom@oom.

39260m30@0 3mbs3gdgdol g@sbs dmbgos Epi Info-l dmboigdms 35%580. dmbsgdgdol
bos®olbols  3mbGmmols dobbom  mG  dmbs3gdoms  F9dGsbl gm0 Bsbgmoligob
530 300090o@ F9Jmbsc dmbsgdgdo Imbsigdms d5Bsdo. 3909y Epi Info-ls compare
2bdzool  89939mdom  bgdms  d5HgOOL  TgoMmgds s  FgMLsdsIm  Fmboizgdgdol
300b35M900L ©9gbgdoll dobgzom 35Bsdo BsLHMEMGds.  Fmbs3gdms 9b5Er0Bol O™
dmbs Epi Info gg@bos 3.5.3 s SPSS ggdlos 19-0b godmygbgds. 003005306039s@
dmbs dmbs399900L s0figcMs 505305b0l, OMOL s sl dobgzom, bmwm J9dwgy
dmbs Mb03560530990 MHJaMgLoEo sbseroboo.

9s6LgdoL  MbogsmEmdols (OR) s dsmo 95%  Los®ombmmdol  0b@gmazswgdols
390Mm3zos. sb530L, Bdglols s BsGM30L Herob (33sEgdoL 3MBEHMMEOL BmbBY go39m©s
36530MO00 MK oLEGH03MOO 96500, OHMIOL OMLYE dmbEs  3MOYHOMGOIMOo
356L9d0L 9BRIMPMDJIOLS s B0 95% L®HIMBbMMdOL 06EJMZ5gdOL FSTMMNZWS.
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9993900

2008-s6 2011 fiewols Bsozaroom 33w935d0 BogOom 537 3530963)0. domeb 54% ogm
05053530, bmem 89% 14 (ool Dgdme  oym. 3530963900l Lodmoem  sb30
(FBEHBIOGHMWO A5IHBMS) 37 Fgwo (18) ogm. dmbsforgms bobgzsm0 MBdOEXOLOWSH
0ym, bmwm 22% ©obogwgo boJoMmz9wmsb. 35309bGms MAg@glbo bsfoero  (89%)
3393580 Bsgmom 3. 3mFm©0dz30¢0l Lobgermdol Lyxklolol Lsfobssmdogam 39bEGHMLYS
(64%) > 0b619d30mcmo  3500MmWMmyool, JoLobs ©@s  Jwobozw®o  0dMbmEmyools
Lod936096M ™ 3ModE03Mw 396GH®do (25%). 353096@Ms sbsMBRYBO bsfoero (11%) 3393580
Boghom  Bgodbgozgwrmdom  33wg35d0  dmbsfoerg  bbgs  Bss3508Yyma3mgdosb.
353096@ ™5 MBgBHLMdSL 8950096 gb  Lbgoolbgs  3MMBgloom  sLyJIGdYIEO,
©59L598909e0, BEMIBAJO0 s Lolgmmm sbs3ol 3530963900 s OSLEbEOLYGdO.
(gbMoo 2).

300 2. 3530953900L ©YIMAM5530990 Imbs398900

3sbsLosMgdgEo N (%)
51530 (fergddo)
4-14 57 (11%)
>15 474 (89%)

51530 BodwsEM SM0MIYEH03o (* by) 37 (+18)

dacmnsbhs 35

bgglso

3560 292 (54%)
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Jowo 245 (46%)
36HmBgLod
Lbgoobbgs 30mx3qlogdo 117 (22%)
349393560 128 (24%)
130l dmbfogery 77 (14%)
@03Lsberobo 65 (12%)
39bLombgMo 54 (10%)
bOHYIBGHO 28 (5%)
Lbgo 68 (13%)
930mbmmo gsbsfogmgds
oplelolidoliYe} 266 (50%)
0996 gmo 57 (11%)
J399m Joorero 51 (9.5%)
doo JoMomnwo 39 (7%)
Jobgomo 35 (6.5%)
Lo3gaMgErm-bgdm Lgabgmo 24 (4.5%)
Lbgo 65 (12%)

396003605: 36030 dmbs3q9900L godm 36033690 Ggladarms goblibgzog90mwo ogmb bsalbgs
9mbs3900Lm30L. 36Mdo FMbs3gdgd0 56 5095GHJOM®S 1%-b.

3b9wg00560 3530963700l 50%-09 33193590 BogMHMNM ©55350Jd0L sYgdosb 20
OOl s d9gBHolL  obgrol d90gy. 353096G s 70% 33093580 BIM™M35009 9339
0094mx3g0MmEs 963H000MEH03MYM5305D9 s Fomyob 25% 3o 33000-9379MbsMdIBY 0ym.
IVO™dS, 3993036909, F9MB0 MBWOsBMBdS, LoblMgdols s 3Mbmgdol 3303000
y439wsdg  bdods  @iLobgrgdmo  Bogogdo  ogm,  bmwm  Logg®IzHmowy,
39353)™3935¢05, B3EgbMBGROE0s, bobols 3039609g30s s 49dMboyso  y4zgesbo bdoMo
©55304L0MFIMo Mdodg@ Mo 60dbgdo oym (gbMHogro 3).

300 3. 330093580 Bo®M30LOL MYPOLEOOM IO BOZ30GdO s F0BO SO

3393000 258Mm3wgbowo mdogdd o bodbgdo

353096H N (%) 80DB0ZSHO 3393900l N (%)
Bogomngdo 9dmbs399900
3bgwgds 537 (100%) | Logg®d3GMwY 203 (38%)
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QOQEOMDS 482 (89%) | 39353mdgpom0s 145 (27%)
899303690 467(87%) | L3argbmAgadEOs 93 (17%)
35600 B0s6MdS 447 (83%) | bsbob bofomemy 68 (13%)
BsblO9dOL GHgogomo | 262 (49%) 258mbgs®0 72 (13%)
5300 (30300 253 (47%) | w0dx509bMm3500s 55 (10%)
doEob dHM3939d0 | 225 (42%) | Bmowo 36 (7%)
37Mbogdol Gzogowo | 218 (41%) | 3ol BgdgGormds 35 (7%)
b3 187 (35%) | 36049B69EH0g0L 0Bogocgds 31(6%)
©936OxLOYEo 175 (33%) | Luyd-0d@gor)ewmds 28 (5%)
396905~
3960gmdogds
Jmdobo 154 (29%) bogz0meng 19 (4%)
4oob $H30300 129 (24%) | 35@353000 83036970 22(4%)
d09wo
3IobM35/0gd0bgds | 110 (21%) | 369303930s 19 (4%)
d90mbogs60 72(13%) 35600 ©3%0sBgdmmo wPbgdo | 14 (3%)
91930l $H3030¢0 66 (12%) 6936 mema0m®Ho 6036900 9 (2%)
M3 YO0l 356 52 (10%) 30LEOOL HOYOEMDS 8 (2%)
30300
BIVIMHI00 51 (10%) 89993905 12 (2%)
30LMOL 35958905 34 (6%) babbEOIBOL BgBn3gds 12 (2%)
OF3INC™ 16 (3%) bobbegbs 9 (2%)
Lobbgrgbs
- - 36™d0gM9gd0L sd0b3zs 6 (1%)

d96003605: 36030 dmbs3qd900L godm 36033690 Ggladarms goblibgogqdmwo ogmb bsalbgs

9mbs3900Lm30L. 36Mdo Fmbs3gdgdo 56 5095GHJOM@S 1%-b.
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35309063 33 glmds  STOMEIGHMMONE®  0GHIMJOS  I3MOBsMdsL  (70%).
353096@ms Ibmwm 14% ©s3MWMbs 49639mEMmgd0m 3003 Bg. B396L Joge Bo@sGgdmwo
Lobberols LEGOOWMBOL 33193900 dgEI™ >0IMBbEs. LgMmEwmyoMHo  33W939000
353096@ ™o 73%-0 56039600 B39bL G096 A50M3I3MIMW ©99350JOSDY 96 0YM EIWPIIOMO.
©OIOOMO 03MbmEmo 3sbbo sgoJLOMES 98Iy 3sm9b9dg Brucella spp. (7%),
A3030L30gm0o gb3gBO0GOL goMhLo (7%), R. typhi (7%), Leptospira spp. (2%), C. burnetii
(2%), S. Typhi (0.6%), 4o®03-3mbyml 3gdmGoaoveo 3bgwgdol gotwbo (0.6%) s
356930010 (0.4%; sbogo 4).

3HO00 4. dMMIGHMOHOO F9WYR900

WSBdMOSGHMMOMEOo GHLEO LgMHM©O5c0gd0mYdOL
05m9b6mds (%0)

R.typhi IgM ELISA 39 (7.0%)
Brucella spp. Ab ELISA 37 (7.0%)
A3030L800960 9659%5¢70d0b 306960 1gM ELISA 36 (7.0%)
Leptospira spp. IgM ELISA and MAT 12 (2.0%)
Coxiella burnetii IgM ELISA and Phase Il and | IgM/IgG IFA 10 (2.0%)
Salmonella enterica serovar Typhi Ab ELISA 3 (0.6%)

4o©00-30mbamb 390mGMogomwo 3bgwgds IgM ELISA 3 (0.6%)

35630670 IgM ELISA, IgM/1gG IFA and immuneblotting 2 (0.4%)

360000 368 (72%)

MO390 mBo

M(3056300009@ 35309631 Jmbos dMV39emBoL  Lfobssmdgam  9bEGHOLbgMgdO.
3omgob dg@gbmds (30, 5649 83%) 500z LoJoMM39wMmEID 0ym. Mb0gsM0s(30v)o
565¢0Bol 99990  399M3w0bs, ®MI dMMEgmBBY IIdoMO  LgBMEMYO0MHO
3sLbol IJmbg xR0l §9309dL LGSEHOLEGH03IM® LEMHIMBME Forseo Fsblgdo Jmboom,
6Omd  ymxzowoyzbgb 8595353900, Jmbmosm  dbbgowxgbs s 3dowmaggbs  (3b3s60)
Logmbgarmsb 3mbEodBHo s bMmzgms sdMOEGHME sbgdmb 9JudmBo30s. 98539 X 3MBOL

£93690L 33093580 RGN y39ms IbsMRG6 Fmbsfowglmsb dgsdgdom mad™m dg@o
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356L0 Jmbym, HMI ymxz00yzbgb 353900 LbMGEM-BsdgEMbgm Lsdmdsmgdoms s

AYgdo LosOmEom. 03039 XaMRBoL §9309dL »Ma3Gm dsmoo Gsblgdo Jmbosm, MH™I

dmbsfogmds dogmmm 3bM39gEms ©933Wsdo S B0gRM®M MYMIMESE SMBLS3TIMOLO®

539985390990 bedgeo (gbMowo 5).

3bM00 5. 3O 390MmBBY IIV0MO 353096EJOOL BogdEBHMMmGdOL s65¢bo

©55350900ls 9630560 95% -00b0 365350 95% -0s60
©fygdsdg gHmo @gsHo0dnmo | bafedmbombdols 33e5©0560 bsfi6r8e6emdols
30l 3963530 mdsdo MH9aMgLos 0b@gHzsmo WMYHOMIYo 0b@gMgso
9db30bogos BBlgdol GgaGgbos*
0565356mbs- OR 3069200500
(p-85Bg9BgB9emo) BsBlsgdols
056585MMBS
(p-85B3969B90)

GbM39I@MS 7.7 (0.005) 1.8-32.1 7.7 (0.007) 1.7-32.4
OO M
dolgdm9b 3mbESJGO
Lomgeol 3.6 (0.000) 1.8-7.5 3.1 (0.003) 1.5-6.5
d9Mbgmdob
L5 domqddo
dmbsfoergmds
Gb™39mmS 3.1(0.033) 1.1-8.5 2.5 (0.080) 0.9-7.2
©533sd0o
dmbsfoegmdols 50
o090

2.6 (0.011) 1.2-5.6 2.5 (0.020) 1.2-5.3

Logmbgarmsb




3M6AdgHo

3b3560™s6
3Mb@od@o

8.5 (0.001)

2.4-30.6

7.2 (0.003)

1.9-26.5

®bgdmsb 3mbEod@o

3.4 (0.274)

0.4-31.6

2.9 (0.351)

0.3-27.8

RAREHNEY
538539090 56
365350 9M0BgOM
o ©dol

36 YJGHgooL
2990g9bgds

2.5 (0.160)

0.7-8.9

2.3 (0.224)

0.6-8.3

0)OINO©
505153356M0LS©
5988539090
bmG3o

5.2 (0.001)

2.1-13.2

4.4 (0.002)

1.7-11.6

9O®bggdo
Lobardo 96 Lsbgrols
3969 3960d9BHMBY

2.0 (0.085)

0.9-4.2

2.0 (0.086)

0.9-45

&Ygdo Lostrmeo

3.2 (0.026)

1.2-9.1

2.8 (0.061)

1.0-8.1

09900 653096900

1.6 (0.339)

0.6-3.9

1.6 (0.356)

0.6-4.2

dbasglio
1033 ™agd0L dJmby
5Q53056msb

3mb@ogd@o

Dgolisog90do,
G090LS o
9d0bs6990d0
0565Md

2.0 (0.173)

0.7-5.5

2.4 (0.120)

0.8-7.0

395OMYHo
0950085659990l

0.4 (0.000)

0.2-07

0.4 (0.003)

0.2-0.7
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Jebs Lobewdo

bdgbo *

2.9 (0.009)

1.3-6.0

*06535¢ (33025000560 30b5OM0 MHYaMglorEo 650D QoBbMME0gW s Sb530L, bJglbobs

5 3393580 BsGIN30L ool dobgzom 3mbEH®meols 8909y,
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B39bL  F0gH  BoBMGOMds 9By 490MIZ3e0bs  MOMYMBOMO  SBMBOSE0S
0639 MHBYY YO0  LgOMEMYoME®  3sbbly @  Lobwdo (396G Mo
0900835659900l Jmbsl mEol. s0bodbre B HT0bsbEHJOL GOl MBM3Eglmdsad
390b60BMbs  LAHOGHOLEGH0ZMMO© LI MBbm  SLmEos30s  FMOZOE (330090560
WMAOOMIN0 MJaMgLool EOMLSE. 49dMbs3EolL FoMdmowybos bM39gEms ©s33wsdo
dmbsfoergmds s GHYyggddo LosOo.  3O39mbBY  ©II0MO  LYOMEMAOOO
3sLbol 3Jmbyg xando yzqgwsbg bdoMmo MgaoLEBMm0Mgdmwo Lod3EH™Ao s 3wobozm®o
603560 0gm FoMd0 MmB0sbmds (87%), sowMmds (84%), Lablitgdol Gzogowo (60%) s
3935@™0909o0s  (38%).  3wobozme 60odbgdls s LO3EGHMIGOLS o  dOMMEILMHYY
LYOMPOYd0m  3sLYbL  FmMHoL  LEIEGHOLGHO3MMO©  LoMIMbm  sbmEosgogdo  B3z9gbds
565¢0Bds 396 490003065, 498mbs3zwolo ogm 30LEMOL gsdgdgdol bogowo (OR = 3.2, 95%
Cl=1.3-8.4, P =0.016).

$3030L8096M0 9b(3980GHO

3393500  Bosomew 36 35309630  ©ox30JLOM®S  BH3030L30gM0  9bEIBITOEOL
Lof0bs50dga™  96EOLbgMgd0. Tomgob IMS3wgbmds (29, o6 81%) s©IMbsgErgm
LogoMM39ermb 0gm.  B3odoL 6530960 0ym gOHmMOIMMO MHOLI-BIJBHMOO OHMIGEXO3
LEAOGOLEHOIMMI®E BoOHIMBM SLM(30530530 0ym 50B0TEYP 535005 LYOMPIIOOM
3530969056 (gbMogro 6).
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3gbM00 6. 9OHME3EEOH0 S IMOZOW (33000 WMASMOMIMWO MHYYMILBOIEO
565¢0Bol 899900 - H3030L309M0 96398500

MolL3- 96HmE3E5©0560 95%-05b0 dM535¢m 95%-0560
B354 HMMJO0 ©S | MMM | BLs®RIMBMmmdOl 3350560 Ls®fdmbemmdols

3wobozmeo M9aMglomeo 06¢9gM35¢0 | rmysGomdmwo | 0b@GHgMzsmo

60odbgdo 3b65¢robo »93m9boEo
956LgdoLs 3bsewobo*
0565835MMds- 393060900
OR (p- 956Lgdols
8:8306999¢0) 5658560MdS
(p-85B39bgdgeo)
3DM39MS 4.1 (0.085) 0.8-20.5 4.1 (0.129) 0.7-24.8
30MOEGH™ME0
R gtelepM3)
3063390
A3030L 5.8 (0.039) 1.1-31.2 6.6 (0.052) 1.0-44.1
6530960

* 3939 (335000560 00bIOIE0 gAML SBs0DO FobbmEM309es SBs3oU,
LJgbobs s 3393590 B30l ferols dobgzom 3MbEGHMMEOL 8909y,

3b™309MHgd0L (330 gds IBoJLOMES dbmMmE 9Mo 353096@0. BH3o3oLbdogMo
9539850@0L 30600l Bofiobss®dgam  9bGHOLbYMWgdHY YO0 35309063l
Y39wsbHg bdoMs sfi+9bgdom e mds (92%), FoMmdo MmBEr0sbmds (86%), LoblMgdols
(58%) 05 030L 30300 (56%). 33030Ld0gM 9639B90EDY LYIOMPOIPIIOM 35309bEHMS
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X3IBLS 5 OHMIGE0dg 3000b03mEm Bodsbls s BOA3GHMAL TGOl 56  2sdmzegbos
BEAHOGHOLEHO03MMS© LBoMfdmbm SbmEosE0Yd0.

©0393omdbo

R. typhi - Lofobsowdgam 96E0lbgmeo s0dmsbbos m3oEb®ms89¢) 35309bBL. Fomysb
#3653 gbmds  50Mbegrgo  Lodo®mzgarmosb oym (31 obwy 80%).  Bggbl  doge
BoGoMm9dMmo gMm (330090500 WMmasHomIMEo MgamqLomwo  sbseroBoll dobgzom
50603 %Rl Jomso Fsblgdo Jmbs, HMI 11533905 MYHINMWSE )3 F53909O
®dobs s bmOEoL 3GMMEMJBHYd0 399mgygbgdobs. 03039 BodBHMMmgdbY LEIGHOLEG3MMS©
LoMHIMbM  SLMmEos30s okOoJLOMES  FMZoE  (33€9O05B0  BSOBOlL M.
6039GLOMHYY LYOMPOIIOD 353096G M Y39y bdoe B30l FMEMOL 0ym F5MdO
MBW0sHMds, 8993036905, QIMWOEWMBS, LsbLMGOIOLS s MO30L BHZ3030M0. 5T 55350Yd>DY
LYOMEOYd0m F98mMb3zg390L Jmbsm Tomsero Tsblgdo 0doby, GMI B30 qdL dmGol

©5830gdL0MJIMOY™ 4gerolb 30300 s Jmdobo (gbGogo 7).
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3bM00 7. 9HmE39©0560 5 IM1Z35 (33000560 WMASMOMIMWO MHYYMmILOIEO

565¢r0Bol 899900 - G039BLOMBO

MoL3-godBHMMYd0 9M0E3E505b 95%-0560 dM535¢m 95%-0560
s 3erobogzm®o o Ls®fombemdo 3350560 | Ls®HIMbmmdo
60dbgdo @MSH0mINE | U 0b@Gghgsmo | mysmomdnm | I 0b@ghgzswmo
0 M936M9Loweo 0 ©93609LoEo
5bsgroBo 3bsgroBo*
356ligdol 3906090
05b5g835(Mds- 0 956Lgdols
OR (p- 0565856M©MdS
95h396909¢0) (p-
85B396909w0)
09MH3YS© 6.3 (0.000) 2.3-17.3 9.5 (0.000) 3.0-29.4
5999905390900 56
36535 9M0B YO
0 ®dol
3OMEYIGHIOOL
15330050
309myqbgds
09O s© 2.9 (0.043) 1.0-8.0 3.5(0.027) 1.2-24
5990985390900
beO 3oL bo339050
do@gdos
4gob $3030¢0 2.1 (0.033) 1141 2.1 (0.032) 1.1-44
Jmdobo 2.0 (0.037) 1.0-3.9 2.2 (0.026) 1.1-44
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* 06535 330090560 30bsOIEmo  MgaMgloeo  sboserobo  FobbmOEogw@s  slv3ol,

Lgbobs s 3393590 Bor30lL ferols dobgzom 3MbEHMMEOol 8909y,

J9-gbgemgds

dbmn 10 353096¢0 ogm  J9-3bgegds®y  LyMMOIEIdOMO. Y3gws  Fomsbo
J9-3bggdsbg LM IOOMO
3obozmeo  35boxglBogos  Jmbos.  9omE3wsosbo
dobgzom LyMmogdom d98mbzg39dL 4oeolimgzol, bggzmmemyor®o bodbgdols s

000woloEd  oym. 39d0bg93990L g EHglmdsls

565393080 IMO 3b65¢0Bol
bogzo0mEol NGO Fooo  Fsbligdo  Jmbom. M35 (33eoEOSBO  MYAMgLOMEO
565¢r0Bom 30 Logz0mWg S bg3BIMMY0IMHO 60ABYdOL JMBOL oMo HEIBICIMBS 3303

UEGOLAHO3MM5® LoMfIbm MRS (bMogo 8).

300 8. §HM(33e90560 s BMHZFI F3WIPOBO WMYPSHOMTMWO MHYAMILOEO

565¢0Bol 399900 - J99-(3bgergds

Mol3- 96O E3X5©0560 95%-0560 IM535¢m 95%-0560
BoJBHMOJO0 S | MYSM0NIMo | LsMdbmmdol | (33wsosbo | La®@fdbmmdols
30b03memo M9aMglomeo 0bGH9M35¢0 | MasM0mINo | 0bEHgH3seo
bodbgdo 3b65¢roBo ®9aMgbomeo
95BLgdols 5bsenobo™
056585M©MdS- 309300900
OR (p- 35bLgdols
85B396989¢wo) 5658350©MdS
(p-85Bgbgdgro)
2)olig35 4.0 (0.030) 1.1-141 3.6 (0.055) 1.0-13.6
30LM0ol 358989d5 3.8 (0.097) 0.8-18.9 3.8 (0.109) 0.7-19.3
6930 mmyon®o 18.6 (0.001) 3.3-103.7 14.7 (0.004) 2.4-89.9
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6086900

boy300@] 7.5 (0.015) 1.5-38.0 8.1 (0.018) 1.4-455

* 06535 33€00@05b0  80bsIEmo  MgaMglboreo  sbserobo  QobbmMEogw@s  slv3ol,

Ldgbobs s 3393590 Botr30l ferols dobgzom 3MbEHMMEOol 8909y,

93@ML3oMOMbo

565153856000 FM3MEMBOL 250 F03MMIAWEH0bIEO0L GG Bsdotmos IgM ELISA
©5©Y00m0 603mdqgdol dbmwm 31 %-Bg. Fomysb FbmErm© 12 3530963 509608bs
©OJO0MO 35LIH0. EPJO0MO 353096GJOOL BobgzsMo olvgEgo LodoMM39w ML oym.
9036005 BHobsgool  BHlBom  godmzobos 89089y  LYOMXAMNBIODY  IWIIONO

3530963 9%0: Autumnalis (L. interrogans serovar Autumnalis), Australis (L. interrogans serovar
Bratislava), Bataviae (L. interrogans serovar Bataviae), Icterohemorrhagiae (L. interrogans serovar
Mankarso), Hebdomadis (L.interrogans serovar Hebdomadis), Sejroe (L.interrogans serovar

Wolfii), Sejroe (L. interrogans serovar Hardjo),Pyrogenes (L. santarosai serovar Alexi).

90330560 5b5E0Bom  g3GHML30OMDBBY  LygPMmEogdoo  bodmMdgdly s
09I 933539090 MJoL  3MMEMJBHJOOL  godmygbgdsl ImEOL  szgodloM.
UEASGOLAHOIMOO LoGfINbM sbmEos30s (FBMOEID 9).  sML3930803YMO LOI3EHMIYdO
3935 ™093505Lmb gMms (33%) y439waby HBIoMms 23H3IIMPS 935S 5T
X3RB00.  9g3GHML30OMDBBY LYOMPOIIOOm  353096BHJBLS s MHMIGE0dg 3w0bozME
50856Us 56 LOA3EHMAL FMOHOL BEBSEHOLEH0IMMI® LOMHINBM SLMEFOSE0S 56 IBOJLOMYGOMES.
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gbowo 9. 9OHM (330560 s MO (3WIPODO WMYSHOMTMO MYMILOIEO

565¢0Bol 89093900 - W93GHML30OHMDBO

oL3-85JBHMMJd0 900335056 95%-0560 dM535¢0 95%-0560
@5 3eobozm®o o Us®Hombmmdo |  33esosbo | Ladfdmbmmdo
60dbgdo @MSH0mINE | U 0b@Gghgsmo | @mysmomdmm | I 0b@ghgzswmo
0 ®93Mgloo 0 ®93MgboMmo
5bseobo 36seobo™*
0856Lgdols 3MM9206090ve
0565g85MOMds- 0 856Lgdols
OR (p- 056585MEMdS
9:B39bgdge0) (p-
35B396909¢0)
Bobeaggemem- 2.9 (0.084) 0.9-10.0 3.1(0.091) 0.8-11.8
Lodgm@bgm
L59430sbMdsTo
dmbsfoergmds
3999930 LosB¥EO 3.8 (0.094) 0.8-18.4 3.2(0.181) 0.6-17.0
D9HIMS© 5.6 (0.033) 1.1-27.5 3.3(0.177) 0.6-18.2
5999490539090 56

NOMM Y (O ofytePyuy
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0 ®Jdol

36MHMYJEHgool

1533995
259myqbgds

* 06535 330090560 30bsOImo  MgaMgloeo  sboserobo  FobbmOEogw@s  sbv3ol,

LJgbobs s 33g35do RsN30L ferols dobgzom 3MbEGHOMEOL 890gy.

dm3eol Hogo

B396L Loggerg3 3m3wamszosdo S. Typhi-Bg LgOmEsgdomo 3 353096GH0 0gm. Fomysb
MmOb Lobdo 96 Jmbs (396G MMO 4o dMTsM9gds. GO390  Bseobom
(0o3-535dBHMMGOOL dobg30m  LAIGHOLE03MNOMS©  LEOFIMbM  sbmEosgogdo o6
©5830gJLOMGIMWS. LYgBMEOYd0m 306090 FMEEol BH3030¢0Ls S ool Fo@owo
956Lgdo Jmbsm (gbMowo 10). dMsz3se (330500560 965¢0bol ML Fmowo gmaby
3393 LBAIGHOLEBHOLEBH03MM©  LIMHIMbM  SLmEosE0sdo  ogm  FMaEol  GHoxby
LYOMPOII0M 35LvbMSb.

3600 10. 9HME3050560 O IMH35 (33005000 MPSGOMTME0 MYAMGLOO
565e0Bols 8909900 - $H3030L8096M0 9B(39B>WOGHO

Mol3- 903350560 95%-0560 IMoz5qm 95%-0560
BoJHMMIO0 S | MsHoMIMWOo | Lo@Hdmbmmdol |  33wsosbo | La@fdmbrmdols
3wobogzmto MgaMgbomeo 0639350 | masGomdmwo | 0b@GHgMzswo
6036900 365¢r0Bo »93MgboMEo
856LgdoLs sbsgrobo*
056585M©MdS- 3MmM930090w0
OR (p- 356LgdoL
85B396989¢wo) 05658560Mmds
(p-8sBggbgdgero)

60




09MHIME5© 9.0 (0.077) 0.8-101.7 5.0 (0.225) 0.4-66.6
©5¢)97)053989@o

bmG3EoL

1533995 FoMgdS

dcm©bywgdo 10.2 (0.059) 1.0-113.6 5.5(0.178) 0.5-66.8
Loberdo

dmEob 14.7 (0.029) 1.3-164.3 10.4 (0.065) 0.9-125.2
030300

3IOLOI3S 7.9 (0.093) 0.7-87.8 5.9 (0.168) 0.5-73.0
L3¢ 9b6MT o0 9.7 (0.065) 0.9-108.3 7.9 (0.104) 0.7-94.4
900 29.4 (0.006) 2.6-332.6 21.0 (0.016) 1.8-248.1

* 06535 33€090560  30bsOImo  MgaMgloreo  sboerobo  JobbmMEogw@s  slv3ol,

Ldgbobs s 3393590 B30l ferols dobgzom 3MbEHMMEOl 8909y,

35390 Bognmbiols sbgegds

B30bL 3393500 96 990m30bes

LoHoboswdgam s6@E0bbgmEgdbg sEgdoMO 35:3096¢3)9d0.

©oL93wgm  Bogrmlol  (3bgwgdol  306MLOL
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30610 39006Ms0mEo 3bgEgdol 30MHHgdo

B39b0 330930l BoMygddo 398mM0vIo 3bgwgdol LobMmdo sxgodloMos 14
353096¢ 300, ompob 3 353096BH0  (21%) 30 ©O©Id0MO  5IMBBS  YJoM0d-3mbyml
39006530990  3bgegdol 306Lol  Lofobsswdgam s6EHOLbgMWgdBg. Lsdogg yood-
306l 390mMog0mw 3bgegdsbg IO 35309630 (2 3530 s 1 Jogro; Lodmoem
31530 40 Fgaro) LsdEby-xo3969m0@L, 39MHIME 50960 s sbog3obosb 0gm o
Lod0g9 Fo0sbols 99dmbgzg3sd0o 3393580 BsmmM3s dmbs 2009 fierols ds0losb 0z3wrolols
Bomgmom (LmMsmo 3). 9Hmds Jomgobds goobligbs dHgMol 6530960l SGLYIMBS S Y39
350996l Jmbs 9dudmboEos Logdmbguwmsb. gzgws domysbo BsGomveo ogm Lobimgem-
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INTRODUCTION

A wide spectrum of infectious agents causes febrile illness syndromes, and the relative burden
of any particular etiology may vary by geographic region and time of year. An understanding of
the relevant causes of fever could improve clinical decision-making and inform public health
programming. However, determining the infectious etiologies of febrile illnesses requires
advanced laboratory facilities and trained laboratory staff because many pathogens cause similar
clinical presentations. Since gaining independence in the early 1990s, the healthcare and public
health sectors of the former Soviet Republic of Georgia have suffered due to the socio-economic
collapse that resulted from civil war and the rapid transition to a free market economy. As a
consequence, only limited information has been published on the infectious etiologies of acute

febrile illnesses (AFI) in the country.

A retrospective review of 52 cases of fever of unknown origin presenting to a single institute in
Georgia showed that the most common diagnoses included sepsis, tuberculosis (TB), pneumonia
and pyelonephritis.  However, the authors reported neither the laboratory diagnostic
methodology nor the associated etiologies. At the time of surveillance initiation TB and
brucellosis were thought to be common causes of febrile illnesses in Georgia with an estimated
98 TB cases per 100 000 population (ranked 5th highest in the European region) and 2.8
brucellosis cases per 100 000 population. Sporadic outbreaks of typhoid fever were reported in
Georgia in 1999 (77 cases), 2001 (59 cases), and 2002 (12 cases), presumably due to
contaminated drinking water. According to the National Center for Disease Control and Public
Health of Georgia, the estimated incidence rate of leptospirosis was 0.3 per 100 000 population
in 2008. This estimate was based on a combination of clinical manifestations and enzyme-
linked immunosorbent assay (ELISA) results

Herein, we describe hospital-based sentinel surveillance for infectious etiologies of AFI cases
that sought care at selected hospitals in Georgia. This surveillance is an initial step toward an
accurate assessment of the background rate of occurrence of these infections. Further, this
project provides substantial epidemiologic data useful for the design and implementation of

future studies focused on particular pathogens or more comprehensive assessments.
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MATERIALS AND METHODS
Study Population

In 2008, a hospital-based surveillance project for AFI was implemented at 6 hospitals throughout
Georgia to determine the frequency of 9 infectious causative agents of febrile illness. Of the
selected hospitals, 3 are major infectious disease referral centers in the capital city Thilisi, 2 are
multi-profile hospitals located in the 2" largest city, Kutaisi, and 1 is in a rural area in Sachkhere.
The study protocol was approved by institutional review boards at U.S. Naval Medical Research
Unit No. 3, U.S. Army Medical Research Institute of Infectious Diseases, Walter Reed Army
Institute of Research, and the National Center for Disease Control and Public Health. Patients >4
years of age with fever > 38°C for > 48 hours and without a diagnosis were considered eligible for
surveillance. Enrolling physicians were asked to exclude cases with focal infections (e.g., urinary
tract infection, cellulites, abscess) suggestive of common bacterial or viral causes. HIVV-positive
cases as well as patients suspected for non-infectious causes of fever (e.g., rheumatic diseases,
neoplasms) were excluded as well. As of 2012, the estimated adult population HIV prevalence was
0.3% in Georgia. Since HIV testing was not supported by this study HIV status was defined based
on patient reports. Each eligible patient who signed an informed consent or assent form was
enrolled in the study. Epidemiologic information was collected through a standardized
questionnaire and blood and serum samples were obtained for laboratory determination of infectious
agents. In addition to sample collection, biphasic blood culture bottles (bioMerieux, France) and
Ellinghausen-McCullough-Johnson-Harris (EMJH) media bottles were inoculated on enrollment.
Biphasic blood culture bottles were incubated at 37°C for 21 days with blind plating. Inoculated
EMJH bottles were incubated at 30°C for 2 months with weekly follow-up using dark field
microscopy to detect Leptospira. Patients were encouraged to return to hospital sites for the 2- to 6

week voluntary follow-up visit.
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Laboratory Analyses

ELISA serology testing was conducted for antibodies against Leptospira (Panbio, Australia),
Brucella ( the in-house ELISA of the Naval Medical Research Unit No.3 [NAMRU-3] and Naval
Medical Research Center [NMRC], USA), West Nile virus (WNV, Focus Diagnostic, USA),
Coxiella burnetii (Panbio, Australia), tick-borne encephalitis virus (TBEV, IBL International,
Germany), Salmonella enterica serovar Typhi (S. Typhi, NAMRU-3/NMRC in-house ELISA,
USA), and Rickettsia typhi (Fuller Lab, USA). Positive Leptospira ELISA samples were confirmed
by the microscopic agglutination test (MAT) and positive C. burnetii and WNV results were
confirmed by an immunofluorescence assay (IFA; Focus Diagnostics, USA). Commercial ELISA
and IFA results were interpreted in accordance with the manufacturers’ inserts. For the Leptospira
MAT, a single titer of > 400 was defined as positive. For in-house Brucella and S. Typhi ELISAS,
a single titer cut-off was set at > 320. Cases also were tested for the presence of antibodies against
Crimean-Congo hemorrhagic fever (CCHF) virus and hantavirus antibodies; those results are

published separately.
Statistical Analyses

Data were entered into an Epi Info database. Double data entry was performed for quality control.
Epi Info version 3.5.3 and SPSS version 19 were used for data analysis. Odds ratios (ORs) along
with confidence intervals (95% CI) were calculated to estimate associations between risk factors
and study outcomes by univariate logistic regression analysis. Adjusted odds ratios (AOR) were
calculated using multiple logistic regression analysis after controlling for age in years, gender, and

the year of enroliment.
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RESULTS

From 2008 to 2011, a total of 537 patients were enrolled. Of these, 54% were males and 89% were
aged 14 years or older. The mean age (xstandard deviation) of the participants was 37 (x18) years.
Half of the participants were from Thilisi, the capital city located in Eastern Georgia, and 22% were
from Western Georgia. Eighty-nine percent (89%) of patients were enrolled at either the V.
Bochorishvili Sepsis Center and Infectious Diseases (64%) or AIDS Clinical Immunology Research
Center (25%), both of which are in Thilisi. The remaining 11% of patients were enrolled from the 4
other hospitals participating in the surveillance. Office workers, unemployed individuals, school-
aged children (14%), and housewives comprised the majority of patients.

Up to 50% of febrile patients presented to the study sites > 20 days beyond disease onset, 70% were
on antibiotic therapy before enrollment, and 25% were on self-treatment with antibiotics. Fatigue,
shaking, excessive sweating, joint pain, and muscle soreness were the most frequently reported
complaints among febrile patients, whereas, pallor, hepatomegaly, splenomegaly, pharyngeal

injection, and rash were often observed during physical examination.

The majority of febrile patients were treated as outpatients (70%), and only 14% of patients returned
for the follow-up visit. No positive blood culture case was detected. Based on serologic analyses,
73% of febrile patients were negative for all pathogens of interest. Immunologic response was
detected to Brucella spp. (7% of patients), TBEV (7%), R. typhi (7%), Leptospira spp. (2%), C.
burnetii (2%), S. Typhi (0.6%), CCHF virus (0.6%), and hantavirus (0.4%)

Brucellosis

Thirty-seven patients tested positive for brucellosis antibodies. Of those testing positive the
majority (30, or 83%) were from eastern regions of Georgia. Male gender, contact with animal
abortus material, engagement in agricultural activities, participation in animal slaughter, exposure to
sheep or cattle, consumption of undercooked meat, and visiting forests were significantly associated
with brucellosis infection, according to univariate analysis. Our analyses revealed a negative
association between brucellosis and having a water tap at home. The majority of these factors
remained associated with brucellosis in the multiple logistic regression analysis with two
exceptions—participating in animal slaughter and visiting forests. Excessive sweating (87%),
fatigue (84%), joint pain (60%), and hepatomegaly (38%) were the most frequently reported clinical

symptoms and signs. No association was found between brucellosis seropositivity and the
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observation of particular signs and symptoms, with the exception of neck stiffness (OR = 3.2, 95%
Cl=1.3-8.4, P =0.016).

TBEV

Thirty-six patients tested positive for TBEV antibodies; the majority of them (29, or 81%) were
from eastern regions of Georgia. Tick bite was the only risk factor positively associated with TBEV
antibody seroprevalence. Change in mental status was reported in one case. It was the only
neurologic manifestation observed. Fatigue (92%), excessive sweating (86%), joints pain (58%),
and headache (56%) were frequently reported signs among those testing positive for TBEV
antibodies. No statistically significant associations were found between TBE seropositivity and the

occurrence of particular clinical signs and symptoms
Rickettsiosis

Thirty-nine patients tested positive for R. typhi antibodies; the majority of them (31, or 80%) were
from eastern regions of Georgia. According to univariate logistic analysis consumption of
unpasteurized milk products and undercooked meat were significantly associated with rickettsiosis
and remained so after multiple regression analysis. Excessive sweating, shaking, fatigue, joint pain,
and headache were the main symptoms and signs among rickettsiosis cases. Seropositive cases had
increased odds of having sore throat and dyspnea on enrollment.

Coxiella burnetii

Only 10 patients had anti C. burnetii antibodies; all of these patients were residents of Thilisi. No
statistically significant associations were found between C. burnetii seropositivity and particular
clinical signs and symptoms. The majority of seropositive cases had a non-specific clinical
manifestation. According to a univariate analysis, seropositive cases were at increased odds of
having nausea, neurologic findings and jaundice. After multiple regression analysis, only neurologic

findings and jaundice remained significantly associated with this outcome.
Leptospirosis

Due to insufficient sample volume MAT was carried out with only 31% of study samples that tested
positive or equivocal for leptospirosis by IgM ELISA. Only 12 patients tested positive for
leptospirosis by MAT and half of them were from western Georgia. The following serogroups were
found to be positive by MAT: Autumnalis (L. interrogans serovar Autumnalis), Australis (L.

interrogans serovar Bratislava), Bataviae (L. interrogans serovar Bataviae), Icterohemorrhagiae (L.
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interrogans serovar Mankarso), Hebdomadis (L.interrogans serovar Hebdomadis), Sejroe
(L.interrogans serovar Wolfii), Sejroe (L. interrogans serovar Hardjo),Pyrogenes (L. santarosali

serovar Alexi).

Consumption of raw milk products was significantly associated with leptospirosis seropositivity, but
only by univariate analysis. Nonspecific symptoms and hepatomegaly (33%) were the most

commonly reported symptoms and signs among those testing positive for leptospirosis. Statistical

associations with leptospirosis were not found for any of the clinical variables.
Typhoid Fever

Only 3 cases of S. Typhi were found in this febrile population. Two of these cases did not have a
centralized water supply at home. No statistically significant risk factors for typhoid fever were
found as a result of univariate analysis; however, seropositive cases had greater odds of
experiencing abdominal pain and a heart murmur. Heart murmur still was associated with this

outcome infection in multiple logistic analysis.
WNV

No WNV-seropositive cases were found.
VHF

Three out of 14 (21%) patients presenting with a hemorrhagic fever syndrome tested positive for
CCHEF virus. All three CCHF cases (two males and one female; mean age of 40 years) were from
the southwest districts of Adigeni and Akhaltsikhe (bordered by Turkey) and occurred between May
and July of 2009. One case reported an insect bite, two cases reported forest visits, and all cases
reported exposure to cattle and engagement in agricultural work within themonthbefore the onset of
illness. All CCHF casespresented with fever, rigors, arthralgia, myalgia, fatigue, unusual bleeding
(epistaxis, hematemesis, bloody diarrhea and/or gingival bleeding), pallor, and hepatosplenomegaly.
Additionally, two of the three CCHF casespresented with petechial rash and abdominal
distention,one with abdominal tenderness. Laboratory results were available in two of the three
CCHEF cases: decreased hematocrit, low white blood cell and plateletecount, elevated liver enzymes,
and high C-reactive protein level were observed. Initially, all CCHF cases were clinically diagnosed
as fever of unknown origin (FUO) and werestarted on antibiotic treatment. Two of the CCHF cases
had improved on follow-up two to six weeks after discharge from the hospital. The third case was

lost to follow-up.
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Two patients presenting without a hemorrhagic fever syndrome, but with acute renal failure, tested
positive for hantavirus. Two male patients from Thilisi (mean age of 30 years) with acute renal
failure and FUO as a preliminary hospital diagnosis were confirmed as hantavirus cases. Both cases
had febrile illness with progressive deterioration of renal function without any hemorrhagic
manifestation. Only one of these patients had known exposure to rodents before disease onset.

Renal biopsy in one case revealed acute tubular necrosis with mild grade arteriolosclerosis

DISCUSSION

In this hospital-based surveillance, the majority of patients (up to 60%) were urban dwellers and
were enrolled from eastern Georgia. Most of the patients were enrolled from the major tertiary care
centers for infectious diseases in the capital city. In our study, western Georgian regions were
represented to a lesser extent, but the urban-to-rural population ratio resembled the 2008 national
population statistics. Nevertheless, the study design precluded estimation of the population
prevalence of the studied pathogens. A variety of occupations were reported, but occupations linked
to the agricultural works were reported in only a few cases (3 cases, or 0.6%). Engagement in
animal husbandry or other agricultural works is perceived as informal employment in the country.
Compared with national employment data, the employment rate in the agricultural sector was very

low, which can be explained by the underreporting of informal jobs in Georgia.

Non-specific symptoms predominated in this study due to the inclusion and exclusion criteria. On
the basis of the average time reported between disease onset and enrollment, one might speculate
that either enrolled febrile patients were experiencing moderate to severe forms of the disease,
requiring tertiary care, or the primary healthcare providers were not able to manage these patients
adequately. Since most of our patients were recruited from referral centers, the majority of them had
already been treated with antibiotics prior to admission to the hospital sites. The reported rate of

self-treatment with antibiotics is explained by unregulated antibiotic use in Georgia during the study
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period. Negative blood culture results can be attributed to the high rate of antibiotic use prior to
sample collection. Because few patients showed up for the voluntary follow-up visit, data regarding
final health status and diagnosis were not collected for most cases. Hence, results reported here
represent cases that were seropositive at enrollment but do not indicate whether the patients were

diagnosed with the particular disease within the healthcare system.

Brucellosis is an endemic zoonosis in Georgia; thus, the seropositivity rate we observed for
brucellosis, in contrast to the rates for TBE and rickettsiosis, was not an unexpected finding. As
expected, brucellosis-seropositive cases were predominantly from the eastern regions of Georgia;
however, we did find a few cases from western Georgia as well. Our analyses identified several risk
factors for brucellosis, including well-known exposures that have been previously reported in
Georgia (e.g., exposure to sheep and cattle, and contact with animal abortus material). We also
found that male patients were more likely to be seropositive for brucellosis, which has been found
previously. In developed countries, brucellosis is considered an occupational disease affecting
mostly males. In underdeveloped settings, such as in rural Georgia, women and children commonly
engage in animal care and animal product handling, putting them at risk for infection, as well. In
order to determine this association in greater depth, a study focusing specifically on brucellosis risk
factors should be carried out. Interestingly, in our study, consumption of unpasteurized dairy
products was not associated with brucellosis. Moreover, we found a negative association with
having a centralized water supply and positive associations with engagement in agricultural
activities and forest exposures. The latter three exposures are indicative of rural residence, and thus,
could be considered a surrogate factor for brucellosis. Since usually meat does not contain large
concentrations of bacteria, undercooked meat is a rare source of brucellosis. However, consumption
of undercooked offal puts people at greater risk of acquiring this infection. Traditionally dishes
from offal are common in Georgian cuisine; therefore this factor needs further exploration to

determine its impact on brucellosis transmission.

Another pathogen with a relatively high seropositivity rate in this study was TBEV, a virus in the
family Flaviviridae. Despite a recent publication in Georgia suggesting that this virus may be an
etiologic agent for central nervous system infections, no published data are available on the burden
of TBEV in Georgia. The presence of the tick vector, however, is documented in the Southern
Caucasus. Accordingly, our risk factor analysis identified tick bites as a risk factor for TBEV. Tick
bites and the consumption of raw dairy products are major transmission routes for TBEV. Due to
diagnostic challenges further laboratory testing is required to confirm the IgM ELISA findings.
TBEV has a biphasic clinical manifestation: febrile and neurologic. Out of the seropositive cases in
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our surveillance study, only one experienced mental changes and the remaining patients had febrile,
nonspecific clinical symptoms and signs. No antibodies to WNV, another flavivirus, were detected

in this study.

Available limited published data on “rat rickettsiosis” in Georgia dates back to the middle of 20"
century. Recent tick studies showed the presence of the spotted fever group rickettsiae (R. raoultii,
R. slovaca, and R. aeschlimannii) in the country. R. typhi antibodies were tested in our study. This
particular agent causes endemic typhus; rats and domestic animals, like cats and dogs, serve as
reservoirs and their fleas as vectors. We found that consumption of undercooked meat and
unpasteurized milk products were associated with endemic typhus. Nevertheless, these risk factors
can be indicative of rural residence and lower socio-economic status contributing to disease
occurrence. As to clinical symptoms and signs, both sore throat and shortness of breath due to

pneumonitis or pleural effusion were previously described in murine typhus cases.

Limited epidemiologic data exists on Q-fever in Georgia, but outbreaks of this infection were
reported in the middle of 20™ century in the country and in the region (Aleksenyan, 1962). This
infection has a myriad of clinical manifestations ranging from self-limited febrile illness to
pneumonia, hepatitis, and endocarditis. Neurologic manifestations belong to the more rare forms of
this disease. Inhalation of air contaminated with excreta from infected animals and other routes
including tick bites are the modes of transmission. Compared with noncases, Q fever—seropositive
cases had greater odds of having nausea, jaundice, and neurologic findings. The latter two
symptoms remained significant after multiple regression analysis; this may be suggestive of Q fever

hepatitis and neurologic syndrome.

Leptospirosis, a disease that is reported annually in Georgia may manifest as flu-like, hepatitis-like,
or neurologic syndromes. Exposure to open water reservoirs has been implicated as a possible
infection source in most settings. Leptospirosis can also be acquired either from direct or indirect
exposure to infected animals (including domestic ones) and their excreta. Our seroprevalence and
risk factor estimates for this infection are not accurate because insufficient specimen volumes
affected the scale of the MAT confirmation. Several patients responded to more than one serovars,
which can be explained by cross-reactivity between the serovars characteristic for leptosiprosis
serology. Despite the limitations, we found that leptospirosis seropositivity was associated with

consumption of unpasteurized milk products, a behavior observed in rural parts of Georgia.

We found typhoid fever antibodies in only a few cases (3 cases, or 0.6%). The disease is
transmitted through contaminated food or water. Long-term carriage of the bacterium is possible as
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well. In general, the disease demonstrates a non-specific febrile manifestation. Seropositive cases
in this study had greater odds of having consumed undercooked meat and of having a heart murmur
at enrollment. Because the causative agent of typhoid fever can, in rare cases, cause infective
endocarditis, the presence of uncommon etiologies should be considered for febrile cases with

symptoms suggestive of endocarditis.

Clinical and epidemiological information on theseconfirmed CCHF and hantavirus cases in Georgia
havedirect and indirect public health implications. We observed improvement in two CCHF cases
with standard supportive care treatment, which adds further evidence of mild to moderate cases
occurring in the region. A fourth case of CCHF occurred during this study but was not enrolled in
thestudy and information from this case is not included in this report. However, this patient fully
recovered. The clinical presentation of the hantavirus-infected patients was also relatively mild with
renal failure and without apparent hemorrhage.Continuing education for laboratory and health-care
personnel in Georgia is areasonableresponse to improve the detection and management of these
infectious diseases in hospital settings. It is importanttoimplementadequatemedical and safety
precautions during initial clinical evaluation, management of patients in intensive care units, and
laboratory testing.It will also be important todevelop appropriate public health preparedness
strategies and improve response capacity to these zoonotic diseases.Further comprehensive studies
on the ecology of these zoonotic pathogens and characterization of circulating strains is needed to
improve understanding of the risk factors for these infectious diseases in Georgia. In addition,
targeted laboratory surveillance to screen and diagnosepatients with compatible syndromesis needed
to improve medical care and of these patients. The cases of CCHF virus and hantavirus
infectionidentifiedthrough this surveillance study highlight the important roles of laboratory-based

surveillance systems in public health fordisease monitoring and outbreak response

This study provides a snapshot of communicable disease frequency at the selected hospitals from
2008-2011 in Georgia. Based on these results, one could speculate that, with the exception of
WNV, the targeted pathogens are prevalent among febrile patients in the country (to varying
degrees). We suggest that greater clinical suspicion and improved laboratory capacity are needed to
improve case detection and to further confirmation as part of routine public health surveillance. In

addition, identified associations should be confirmed using disease specific case-control studies.
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