


, 2015




S TSP T OO P TP PRTPOTRPPRPI 77
700 OSSP PSR PRSPPSO 77

D e et r e reeaees 77

B e 78

B ettt e E b a sttt h e Rt b a et b s renae 78
B Lottt b e Rt bbbt et b e aeea e re e e nrenreen 78

L0 TSP T PRSPPSO PRPROR 79
Fodeoiiee e e s 79

F a2 e e e r st a et 79

0 SO O OOTOUS PPV PURUPPIPRURON 79
.............................................................................................................. 81
L 90




2009

52

234

90-




6. 2008

2001 (59 )

100 000

6,7

2002 (12

20082011

98 (

1999 (77

8

100 000

0.3










Kuchuloria, T., Clark, D. V., Hepburn, M. J., Tsertsvadze,Himentel, G., & Imnadze, P.
(2009). Hantavirus Infection in the Republic of Geor@imerging Infectious Diseaseh(9),
1489 1491.http://doi.org/10.3201/eid1509.090617

Zakhashvili, K., Tsertsvadze, N., Chikviladze, T., Jghenti, E., Bekaia{ithuloria, T., e
Nanuashvili, A. (2010). Crimea@ongo Hemorrhagic Fever in Man, Republic of Georgia,
2009.Emerging Infectious Diseasels(8), 1326 1328.http://doi.org/10.3201/eid1608.100181

Kuchuloria, T., Imnadze, P., Chokheli, M., Tsertsvadze, T., Endeladze, M., Mshvidobadze, K.,
é Rivard, R. G. (2014). Viral Hemorrhagic Fever Cases in the Country of Georgia: Acute
Febrile lliness Surveillance Study Resultee American Journal of Tropical Medicine and
Hygiene 91(2), 246 248.http://doi.org/10.4269/ajtmh.1846Q

Kuchuloria, T ., Imnadze, P., Mamuchishvili N., Chokheli M., Tsertsvadze, T., Endeladze, M.,
Ms hvi do b a Rizaed, R. & Hospitébased Surveillance for Infectious Etiologies
AmongPatients with Acute Febrile liness in Georgia, 2@081.The American Journal of

Tropical Medicine and Hygiene



http://doi.org/10.3201/eid1509.090617
http://doi.org/10.3201/eid1608.100181
http://doi.org/10.4269/ajtmh.13-0460

11




10



12

11



(1886)

13

(1886),

(B. melitensi3*. 9

B. abortus

B. melitensis B. abortus

-19

12



1506

- B. abortus B. melitensis

15

16

1923 1,
200

13



10.9% -

1:200

20

21

21,22

)17,18_

19

14



1937 ,

(Query Q-fevernz.

Coxiella burneti

24,25

26

0.76%

Coxiella burnetti

, 1948

27

60%-

[28,29] .

15



18 3-4 %0, -20

31

25
81,
( ),
( ), R.
belli R canadensi3
Rickettsia typh#34 R. typhi (Rattusrattus
and Rattus norvegicus) (Xenopsylla cheopis)

(Ctenocephalides fe)s.

36

37,38

16



Leptospiraceae

25

Leptospira

icterohaemorrhagiae

40, 1886

copenhageni

200

17



100.000 0.1¢1-

10¢100-

40,41

)42‘

(Hyalomma

18 |



DobravaBelgrade (DOBV)

12%
50%

10,000 -12,000

45-47

30%

48,49

45

Puumala(PUUV)

0.2-

19



(0.5%  40%

50-53

1%-

2. Ixodes

20



58

Ha

)56_

-20

96

1937

57

21



, Culex

, (
)
6467, 20%- :
1% ,
, 68,69_
/
’ ’ . 7072
Salmonella enterica, enterica typhi
73_
typhos -
4, typhi paratyphv-

22



23|

76

75



(6)

24



1.1.
1.2.
1.3.

1.4.
1.5.

1.6.

1.7.

1.8.
1.9.

v

(>38°C)

25



. 18

26



20

27



10

4-6

28



#3,

29



10.

#3,

#3 -

#3-

30



11.

31



12.

817

32




57

33




informacia pacientis Sesaxeb

kvlevis
ID:
gvari saxeli mamis saxeli
raioni galagi/sofeli quCa
pacientis profesia dabadebis TariRi
_
[ Jmosamsaxure [ ] fermeri [ ] muSa sqesi [ | mamakaci [] qgali
[ ]diasaxlisi [] studenti [] mwyemsi sax|ISi oTaxebis
raodenoba
[ JumuSevari [ ]pensioneri [] samxedro telefoni ojaxSi ramdeni
sulia
[ ]sxva
Klinikuri simptomebis anamnezi
manamde xom ar gqoniaT janmrTelobis raime problema? [ ki [ Jara [ Jucnobia
Tu ki , miuTiTeT: [_]simsivne [|diabeti [JRvizITan dakavSirebuli problemebi

[ ]sxva (miuTiTeT ):

me axla CamogiTVIiT simptomebs da Tqven miTxariT, xom ar gqoniaT romelime maTgani am daavadebis dawyebis Semdeg? (Tu

simptomi gasaubrebis droisTvisac saxezea, CawereT im dReebis raodenoba, romelTa ganmaviobaSic simptomi aRiniSneba da
. < = ' ki = ~ra: ] ucn msubugi zam’i’eri ‘Zlieri = ianerIivot;ar — « Seni S{,r;ebi
cxeleba. I:l D I:l 1 2 3 Duecari OTandaTanobiTi O xangamoSvebiTi

Semcivneba [ ] [] [] 1 2 3
Warbi oflianoba 0 [ O 1 2 3
Tavis tkivili ] ] ] 1 2 3
Tvalebis ukan tkivili 0 [ O 1 2 3
kisris gaSeSeba ] OO 0 1 2 3
yelis tkivili/tkivili ylapvisas ] ] ] 1 2 3
gosini [ [ [] 1 2 3

wela ] [ [ 1 2 3 []produgtiuli [ImSrali
daRliloba O O g 1 2 3
depresiuli guneba  -ganwyobileba ] ] ] 1 2 3
Zilis darRvevebi (1 [ O 1 2 3
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saxsrebis tkivili L1 O O 1 2 3 lokalizacia:
kunTebis tkivili ] O [ 1 2 3 lokalizacia:
muclis  tkivili ] O [ 1 2 3 lokalizacia:
gulisreva/Rebineba ] O [ 1 2 3
diarea I:l |:| I:l 1 2 3 Owyliani Osisxliani OarcerTi
gamonayari [ | [] [] 1 2 3 lokalizacia:
amonayaris garda kanis sxva lokalizacia:
Srmonayane g . O OO 1 2 3
dazianeba
uCveulo sisxidena O O O 12 2 3
epidemiologiuri monacemebi
1. ukanaskneli 2 kviris ganmavlobaSi xom ar ggoniaT romelime gvemoT CamoTvlil cxovelTan xSiri
kontaqti? (SemoxazeT yvela Sesabamisi)
arcerTi cxvari Txa saqgoneli Rori viri cxeni gaTami mtredi ixvi sxva frinveli
kata ZaRli Ramura mRrRneli
ki ara ucnobi
2.daavadebis dawyebis winamorbedi 1 Tvis ganmavlobaSi xom ar eweodiT 0 O O
sasoflo  -sameurneo sagmianobas?
3. daavadebis dawyebis winamorbedi 1 Tvis ganmavlobaSi xom ar migiRiaT O 0 O
monawileoba cxovelebis dakvlaSi ?
4. daavadebis dawyebis winamorbedi 1 Tv is ganmavlobaSi xom ar gqoniaT O O O
kontaqti cxovelis abortul masebTan ?
5. daavadebis dawyebis winamorbedi 1 Tvis ganmavlobaSi xom ar migiRiaT umi O O O
an arapasterizebuli rZe ?
6. daavadebis dawyebis winamorbedi 1 Tvis ganmavlobaSi xom ar migiRiaT 0 O 0
xorcis produgti, romelic Signidan wiTeli iyo ?
7. daavadebis dawyebis winamorbedi 1 Tvis ganmavlobaSi Tqven saxISi an mis O O O
irgvliv xom ar SeginiSnavT mRrRnelebi?
8. daavadebis dawyeba mde tyeSi xom ar SeagroveT soko, kenkra an SeSa? ] ] ]
9. daavadebis dawyebis winamorbedi 1 Tvis ganmavlobaSi xom ar gikbinaT
. L] 0 []
romelime mwerma?
Tu ki, miuTiTeT: ] rwyili [] tkipa [] tili [ ] koRo [] ucn
[] sxva;
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10.daavadebis dawyebis winamorbedi 1 Tvis ganmavlobaSi xom ar gqoniaT

kontaqti msgavsi daavadebiT daavadebul adamianTan? U U U
11. daavadebis dawyebis winamorbedi 1 Tvis ganmavlobaSi xom ar ggoniaT
kontagti mdinaris an patara wyalsatevis wyalTan? U U U
12. saxISi gagvT Tu ara komunaluri wyalmomarageba? ] ] ]
samedicino dawesebulebaSi mimarTvianoba

1. saavadmyofoSi mosvlamde xom ar migiRiaT antibiotikebi? [ ki [ Jara [ Jucnobia

Tu fAki o, dasaxel eba

pirvelad miRebis TariRi | [ xangrZlivoba : dRe

Tu Aki o, dasaxel eba

pirvelad miRebis TariRi | [ xangrZlivoba : dRe

sad iSoveT aRniSnuli antibiotikebi? [ JsaxISi [ JafTiaqi
[ ]Jsamedicino personali [ Isxva:

1. am saavadmyofoSi mosvlamde sxva samedicino personalisTvis/dawesebulebisTvis xom ar

migimarTavT?

[ ki [Jara [Jucnobia

Tu Aki o mMiuTi TeT dawesebul ebis saxeli

[ ]Jsaavadmyofo [ Jklinika [ ]saxISi viziti [ ]sxva TariRi I

ra diagnozi dagisvaT samedicino personalma?

romeli  laboratoriuli gamokvlevebi CagitardaT (miuTiTeT Sedegebi)?

rogori mkurnaloba daginiSnes ?

fizikaluri gamokvieva

saavadmyofoSi Semosvlis TariRi daavadebis dawyebis TariRi [ | stacionaruli
/ /
temperatura . °C wona kg simaRle sm TA P
ki ara SeniSvna
IimfadenopaTia |:| D OTavis Okisris OiRliis Otroxlearuli Olaviwzeda [sazardulis
koniungtivis ineqcia (1 [
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mentaluri statusis (1 [ [stupori [ Jkoma [ ]JpaTologiuri gceva [ Jgulyrebi

cvlilebebi
[CpaTologiuri reflegsebi [Jdambla [Jparaparezi

nevrologiuri simptomatika

O
O

[Jkranialuri nerveb is damblebi [JparesTezia
subigteruloba
igteruloba
xaxis SewiTleba
sifermkrTale
kisris rigidoba
Suili gulze
filtvebSi krepitacia
muclis Seberva
palpaciiT mtkivneuli

muceli
hepatomegalia
splenomegalia
SeSupeba
Sesiebuli saxsrebi

lokalizacia
lokalizacia

[ Jurtikaria [ |peteqgiebi [ Ipurpura
[ Jmakulebi [ ]papulebi

0 Uil gooboodddg
0O 0ol goooodddgd

gamonayari

[ Isxva

[] vezikula [ pustula L] wyluli

kanis sxva saxis _ )
(1 [ [Okvanzi ] axladwarmonagmnebi

gamonayari/dazianeba
[ Isxva
[ IwiTeli ganavali ] Savi, kupriviT ganavali
sisxidena O [0 [] sisxliani Rebineba ] sisxliani xvela

] ufro Zlieri sisxldena menzesis dros

[] sisxICaqcevebi [] sisxliani Sardi

zogadi xasiaTis komentarebi

Catarebuli laboratoriuli gamokvlevebi da Sedegebi

winaswari diagnozi

daniSnuli mkurnaloba:

mkurnali egimis saxeli:

telefonis nomeri:
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ganmeorebiTi Sefaseba (kvlevaSi CarTvidan 4 -6 kviraSi (pacientis survilisamebr)

aTxovT darwmundiT, rom rekonvalescenciis fazaSi asaRebi Srati

aRebulia da sworadaa etiketirebuli kvlevis  ID:
gvari saxeli mamis saxeli
ganmeorebiTi vizitis TariRi : / /
informacia avadmyofobis istoriidan
pacientis mdgomareoba ?
[] gamojanmrTeleba [ ] daavadeba progresirebs
[ ] mdgomareoba ucvlelia [ ] mdgomareoba gaumjobesda [ ] gardaicvala
gaweris an gardacvalebis TariRi / /
saboloo diagnozi ?
gadayvanilia/gagzavnilia? []ki []ara
Tu fAki o, miuTi TeT im saavadmyofos saxeli sadac moxda

mkurnalobis dawyebis

medikamentis dasaxeleba doza xangrZlivoba .
TariRIi

Catarebuli laboratoriuli testebi

Catarebuli Klinikuri procedurebi
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klinikuri mimdinareoba

Tqvens ukanasknel SefasebasTan SedarebiT, rogor figrobT mdgomareoba

[ Jgaumjobesda [ Jucvlelia [ Jgauaresda

me exla CamogiTvliT simptomebs da TiToeul maTganze SegekiTxebiT ggondaT Tu ara aRniSnuli simptomi daavadebis

mimdinareohisas .

) ) Tu iyo saerTod Zlieri xangrZlivoba amJamad Tu aqvs
simptomi msubugi  zomieri

ki ara  ucn (dReebSi) ki ara  ucn

cxeleba ] ] [] 1 2 3 L] ] L]

Semcivneba  [] ] ] 1 2 3 Il L] L]

Warbi oflianoba ] ] ] 1 2 3 ] ] ]

Tavis thivil O O O 1 2 3 O ] []

Tvalebis ukan tkivil O O 0O 1 2 3 O U] L]

kisris gaSeSeba O O 0O 1 2 3 ] ] L]

yelis tkiviliftkivili ylapvisas O O O 1 2 3 L] L] L]

Sesiebuli jirkviebi O O 0O 1 2 3 O] O] L]

wela [ [] [ 1 2 3 [

daRliloba O O O 1 2 3 0 0O O

depresiuli guneba  -ganwyobileba |:| |:| |:| 1 2 3 |:| |:| |:|

Zilis darRvevebi ] ] ] 1 2 3 L] L] ]

saxsrebis tkivili ] ] ] 1 2 3 L] L] U]

kunTebis tkivil O O O 1 2 3 I I

mudlis tkivili 0O O O 1 2 3 ] ] ]

gulisreva/Rebineba ] ] ] 1 2 3 ] ] ]

diarea ] ] ] 1 2 3 ] ] ]

gamonaari ] ] ] 1 2 3 L] ] ]

gamonayaris garda kan; zsiz-me)t()vaa [ [] [] 1 2 3 ] H ]

uCveulo sisxidena ] ] ] 1 2 3 L] ] ]

zogadi xasiaTis komentarebi
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(bioMerieux, France) EllinghauseAMcCulloughJohnson
Harris EMJH) -

21

37°CG

testebi

Brucellais
saxeobebi .

Streptococcus Staphylococcus Salmonella
pneumoniae -is Typhi

saxeobebi

sxva

gramuaryofiTi

Cxirebi

gramis wesiT gram- gram- gram- gram- gram-
SeRebva uaryofiTi dadebiTi dadebiTi uaryofiTi uaryofiTi
kokobacila diplokoki kokebi Cxirebi Cxirebi
jgufebad
Sokoladiani neli zrda zrda zrda zrda zrda
agari
sisxliani neli zrda zrda; zrda zrda zrda
agari alfa -
hemolizuri
makonkis ar aris ar aris ar aris zrda zrda
agari zrda zrda zrda
katalaza dadebiTi uaryofiTi dadebiTi - -
ogsidaza dadebiTi - - uaryofiTi dadebiTi an
uaryofiTi
indoli - - - uaryofiTi dadebiTi an
uaryofiTi
koagulaza - - dadebiTi an - -
uaryofiTi
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P-diski - dadebiT i - R
dezogsigola - Tu - -
ti saWiroa ;
dadebiTi
KIA - - - ixileT ixileT
cxrili cxrili
LIA - - - ixileT ixileT
cxrili cxrili
Mio - - - ixileT ixileT
cxrili cxrili
citrati - - - uaryofiTi ixileT
cxrili
Sardovana dadebiTi - - uaryofiTi ixileT
cxrili
API-20E - - - Tu Tu saWiroa
saWiroa
serotipireba - - - - Tu saWiroa
AST ara - ara diax diax
EMJH 2
30°CG
Leptospira . ELISA
Leptospira (Panbio, Australig) Brucella (
-3- [NAMRU -3]
- [NMRC] , USA),
(Focus Diagnostics, USA), - ( -
, ), (WNV, Focus Diagnostic, USA)Coxiella
burnetii (Panbio, Australig) (TBEV, IBL International,

Germany)Salmonella entericaerovar Typhi $. Typhi, NAMRU-3/NMRC-
, USA)  Rickettsia typh{Fuller Lab, USA) LeptospiraELISA-
(MAT), C.
burnetii WNV ELISA
(IFA; Focus Diagnostics, USA).

ELISA IFA - -
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1:400

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 (@ear)

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. celledon{Leptospira weillii (species) Celledoni

(serogroup) Celledoni (serovar)

L. Cynopteri(Leptospira kirschneri (species)

Cynopteri (serogroup) Cynopteri (serovar)

L. Djasiman (eptospira interrogans (species)

Djasiman (serogroup) Djasiman (serovar)

L. grippotyphosaLeptospira interrogans (species)
Grippotyphosa (serogroup) Grippotyphosa (serova

L. Borincana (Leptospira santarosai (species)

Hebdomadis (serogroyBorincana (serovar)

L. hebdomadigLeptospira interrogans (species)

Hebdomadis (serogroup) Hebdomadis (serovar)

L. Icterohemorrhagia(Leptospira interrogans

(species) Icterohaemorrhagiae (serogroup)

77,7879

1:320
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Icterohaemorrhagiae (serovar)

L. Mankarso(Leptospia interrogans (species)
Icterohaemorrhagiae (serogroup) Mankarso (serov

L. Javanica(Leptospira borgpetersenii (species)

Javanica (serogroup) Javanica (serovar)

L. Georgia(Leptospira santarosai (species) Mini

(serogroup) Georgia (serovar)

L. Pomona(Leptospira interrogans (species) Pomot

(serogroup) Pomona (serovar)

L. Alexi (Leptospira santarosai (species) Pyrogeney

(serogroup) Alexi (serovar)

L. PyrogeneqLeptospira 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)

(Euroimmun, Germany)

IgM/IgG  IFA
(Mikrogen, Germany)
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95%

crosssectional

)

Epil nfokE
80%
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20% 5% 20% 240
10-33% 5% 20% 390-318
20% 1-9% 20% 120-510
convienient sampling-

Epi Info-
Epi Info-

Epi Info 3.5.3 SPSS 19-

(OR) 95%

95%

compare
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537

2008 2011
, 89% 14
(= ) 37 (x18)
: 22%
(64%) :
(25%).
( 2).
2.
N (%)
( )
4-14 57 (11%)
015 474 (89%)
(= )37 &18)
35

292 (54%)

(11%)

54%

(89%)
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245 (46%)

117 (22%)

128 (24%)

77 (14%)

65 (12%)

54 (10%)

28 (5%)

68 (13%)

266 (50%)

57 (11%)

51 (9.5%)

39 (7%)

35 (6.5%)

24 (4.5%)

65 (12%)

50%

1% .

70%
25%

3).

N (%)

N (%)

537 (100%)

203 (38%)

20

47



482 (89%) 145(27%)
467(87%) 93 (17%)
447 (83%) 68 (13%)
262 (49%) 72 (13%)
253 (47%) 55 (10%)
225 (42%) 36 (7%)
218 (41%) 35 (7%)
187 (35%) 31(6%)
175 (33%) 28 (5%)
154 (29%) 19 (4%)
129 (24%) 22(4%)
110 (21%) 19 (4%)
72(13%) 14 (3%)
66 (12%) 9 (2%)
52 (10%) 8 (2%)
51 (10%) 12 (2%)
34 (6%) 12 (2%)
16 (3%) 9 (2%)

_ 6 (1%)

1% .
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(70%)

14%
73%-
Brucella spp. (7%),
(7%), R. typhi (7%), Leptospiraspp. (2%), C. burnetii
(2%), S Typhi (0.6%), - (0.6%)
(0.4%; 4).
4.
(%)
R.typhilgM ELISA 39 (7.0%)
Brucellaspp. Ab ELISA 37 (7.0%)
IgM ELISA 36 (7.0%)
Leptospiraspp. IgM ELISA and MAT 12 2.0%)
Coxiella burnetilgM ELISA and Phase Il and | IgM/IgG IFA 10 (2.0%)
Salmonella entericaerovar TyphiAb ELISA 3 (0.6%)
- IgM ELISA 3 (0.6%)
IgM ELISA, IgM/IgG IFA and immuneblotting 2 (0.4%)
368 (72%)
(30, 83%)

49



5).

95% -

95% -

- OR
(p- )
(p-
7.7 (0.005) 1.832.1 7.7 (0.007) 1.7-32.4
3.6 (0.000) 1.87.5 3.1 (0.003) 1.56.5
3.1 (0.033) 1.1-8.5 2.5 (0.080) 0.97.2
50
2.6 (0.011) 1.25.6 2.5 (0.020) 1.2-5.3




8.5 (0.001) 2.430.6 7.2 (0.003) 1.926.5
3.4 (0.274) 0.431.6 2.9 (0.351) 0.327.8
2.5 (0.160) 0.7-8.9 2.3 (0.224) 0.6-8.3
5.2 (0.001) 2.1-13.2 4.4 (0.002) 1.7-11.6
2.0 (0.085) 0.94.2 2.0 (0.086) 0.945
3.2 (0.026) 1.29.1 2.8 (0.061) 1.08.1
1.6 (0.339) 0.63.9 1.6 (0.356) 0.64.2
2.0 (0.173) 0.7-5.5 2.4 (0.120) 0.87.0
0.4 (0.000) 0.2:07 0.4 (0.003) 0.20.7
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2.9 (0.009)

1.36.0
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(87%), (84%), (60%)
(38%).

(OR = 3.2, 95%
Cl=1.38.4,P = 0.016).

36
(29,  81%)

53



- 95%- 95%-
*
OR (p-
)
(p-

4.1 (0.085) 0.820.5 4.1 (0.129) 0.7-24.8

5.8 (0.039) 1.1-31.2 6.6 (0.052) 1.044.1
*

(92%), (86%),

(58%) (56%).
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R. typhi-

(31

80%).
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95%- 95%-
OR (p-
(p-
)
6.3 (0.000) 2.317.3 9.5 (0.000) 3.029.4
2.9 (0.043) 1.08.0 3.5 (0.027) 1.22.4
2.1 (0.033) 1.1-4.1 2.1 (0.032) 1.1-4.4
2.0 (0.037) 1.03.9 2.2 (0.026) 1.1-4.4

56




10

8).
95%- 95%-
OR (p-
)
(p-
4.0 (0.030) 1.1-14.1 3.6(0.055) 1.0-13.6
3.8 (0.097) 0.818.9 3.8 (0.109) 0.7-19.3
18.6 (0.001) 3.3103.7 14.7 (0.004) 2.4-89.9
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7.5 (0.015) 1.538.0 8.1 (0.018) 1.4455

IgM ELISA
31 % . 12

- Autumnalis (. interrogansserovarAutumnali$, Australis (. interrogansseovar
Bratislavg), Bataviae . interrogansserovarBataviag, Icterohemorrhagiad.( interrogansserovar
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INTRODUCTION

A wide spectrum of infectious agents causes febrile illness syndromes, and the relative bur
of any particular etiology may vary by geographic region and time of year. An understanding
the relevant causes of fever could improve clinical decisiaking and inform public health
programming. However, determining the infectious etiologies of febrile illnesses require
advanced laboratory facilities and trained laboratory staff because many pathogens cause si
clinical presentations. Since gainimgiependencen the early 1990she healthcare and public
health sectorsf the former Soviet Republic of Georgia have suffered due to the-eommmic
collapse that resulted from civil war and the rapid transition to a free market ecoAsnay
consequece, only limited information has been published on the infectious etiologies of acu

febrile illnesses (AFI) in the country.

A retrospective review of 52 cases of fever of unknown origin presenting to a single institute
Georgia showed that the mostnemon diagnoses included sepsis, tuberculosis (TB), pneumoni
and pyelonephritis. However, the authors reported neither the Ilaboratory diagnosti
methodology nor the associated etiologies. At the time of surveillance initiation TB ar
brucellosis were thught to be common causes of febrile illnesses in Georgia with an estimats
98 TB cases per 100 000 population (ranked 5th highest in the European region) and
brucellosis cases per 100 000 population. Sporadic outbreaks of typhoid fever were reporte
Georgia in 1999 (77 cases), 2001 (59 cases), and 2002 (12 cases), presumably du
contaminated drinking wateAccording to the National Center for Disease Control and Public
Health of Georgia, the estimated incidence rate of leptospirosis was A.8Q6860 population

in 2008. This estimate was based on a combination of clinical manifestations and -enzyr
linked immunosorbent assay (ELISA) results

Herein, we describe hospibased sentinel surveillance for infectious etiologies of AFI cases
that soght care at selected hospitals in Georgia. This surveillance is an initial step toward
accurate assessment of the background rate of occurrence of these infections. Further,
project provides substantial epidemiologic data useful for the designngiementation of

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

In 2008, a hospitabased surveillance project for AFl was implemented at 6 hospitals througho
Georgia todetermine the frequency of 9 infectious causative agents of febrile illness. Of it
selected hospitals, 3 are major infectious disease referral centers in the capital city Thilisi, 2
multi-profile hospitals located in thé@argest city, Kutaisi, ath 1 is in a rural area in Sachkhere.
The dudy protocol was approved by institutional review boards at U.S. Naval Medical Resear
Unit No. 3 U.S. Army Medical Research Institute of Infectious Diseases, Walter Reed Arm
Institute of Research, and the Matl Center for Disease Control and Public Hedtla t i e n t
years of age with fever O 38AC for O 48 hol
surveillance Enrolling physicians were asked to exclude cases with focal infections (&rtary
tract infection, cellulites, abscessjiggestive of common bacterial or viral caud¢B/-positive
cases as well as patients suspected forimi@ctious causes of fever (e, grtheumatic diseases,
neoplasmsyvere excludeds well.As of 2012, the @snated adult population HIV prevalence was
0.3% in Georgia. Since HIV testing was not supported by this study HIV status was defined ba
on patient reports Each eligible patient who signed an informed consent or assent form wzs
enrolled in the study. Epidemiologic information was collected through a standardized
guestionnaire and blood and serum samples were obtained for laboratory determination of infect
agents. In addition to sample collection, biphasic blood culture bottles (bioMerieux, )Faaxce
EllinghauseAMcCullough-JohnsorHarris EMJH) media bottles were inoculated on enrollment.
Biphasic blood culture bottles were incubated at 37°C for 21 days with blind plating. Inoculat
EMJH bottles were incubated at 30°C for 2 months with weekly fellpwusing dark field
microscopy to dete Leptospira. Patients were encouraged to return to hospital sites for- tloe62

week voluntary followup visit.
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Laboratory Analyses

ELISA serology testing was conducted for antibodies agdiegtospira (Panbio, Australig)
Brucella ( the inhouseELISA of the Naval Medical Research Unit No.3 [NAMR3) and Naval
Medical Research Center [NMRC], USAWest Nile virus (WNV, Focus Diagnostic, USA),
Coxiella burnetii (Panbio, Australig) tick-borne encephalitis virus (TBEV, IBL International,
Germany), Salmonella entericaserovar Typhi $. Typhi, NAMRU-3/NMRC in-house ELISA,
USA), andRickettsia typh{Fuller Lab, USA) PositiveLeptospiraELISA samples were confirmed
by the microscopic agglutination test (MAT) and posit@e burnetiiand WNV results vere
confirmed by an immunofluorescence assay (IFA; Focus Diagnostics, USA). Commercial ELIS
and | FA results were interpreted i n Lemospra de
MAT, a single titer of> 400 was defined as positive. ForhinuseBrucellaandS. Typhi ELISAS,
asingletitercuto f f was set at O 320. Cases al so we
CrimeanCongo hemorrhagic fever (CCHF) virus and hantavirus antibodies; those results ¢

published separately.
Statistical Analyses

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

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% \
aged 14 years or older. The mean age (xstandard deviation) of the participants was 37 (£18) y
Half of the paticipants were from Thilisi, the capital city located in Eastern Georgia, and 22% wel
from Western Georgia. Eightyine percent (89%) of patients were enrolled at either the V.
Bochorishvili Sepsis Center and Infectious Diseases (64%) or AIDS Clinicalitmlogy Research
Center (25%), both of which are in Thilisi. The remaining 11% of patients were enrolled from the
other hospitals participating in the surveillance. Office workers, unemployed individuals,-scho
aged children (14%), and housewives poised the majority of patients.

Up to 50% of febrile patients presented to the study sites > 20 days beyond disease onset, 70%
on antibiotic therapy before enrollment, and 25% were onrtrgslfment with antibiotics. Fatigue,

shaking, excessive sw@ay, joint pain, and muscle soreness were the most frequently reporte
complaints among febrile patients, whereas, pallor, hepatomegaly, splenomegaly, pharyng

injection, and rash were often observed dyphysical examination

The majority of febrilgpatients were treated as outpatients (70%), and only 14% of patients return
for the followup visit. No positive blood culture case was detected. Based on serologic analys
73% of febrile patients were negative for all pathogens of interest. ImMoginagesponse was
detected tdBrucella spp. (7% of patients), TBEV (7%R. typhi (7%), Leptospiraspp. (2%),C.
burnetii (2%), S. Typhi (0.6%), CCHF virus (0.6%pand hantavirus (0.4%

Brucellosis

Thirty-seven patients tested positive for brucellosigibodies. Of those testing positive the
majority (30, or 83%) were from eastern regions of Georgia. Male gender, contact with anin
abortus material, engagement in agricultural activities, participation in animal slaughter, exposur
sheep or cattleconsumption of undercooked meat, and visiting forests were significantly associat
with brucellosis infection, according to univariate analysis. Our analyses revealed a nega
association between brucellosis and having a water tap at home. Thé&ynddjdhese factors
remained associated with brucellosis in the multiple logistic regression analysis with tv
exceptiond participating in animal slaughteand visiting forests Excessive sweating (87%),
fatigue (84%), joint pain (60%), and hepatomed8B0%) were the most frequently reported clinical

symptoms and signs. No association was found between brucellosis seropositivity and
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observation of particular signs and symptoms, with the exception of neck st{iiess 3.2, 95%
Cl=1.38.4,P=0016).

TBEV

Thirty-six patients tested positive for TBE&htibodies; the majority of them (29, or 81%) were

from eastern regions of Georgia. Tick bite was the only risk factor positively associated with TBE
antibody seroprevalence Change in mentastatus 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 TB
antibodies. No statislly significant associations were found between TBE seropositivity and th

occurrence of particular clinical signs and symptoms
Rickettsiosis

Thirty-nine patients tested positive fBr typhiantibodies; the majority of them (31, or 80%) were
from easten regions of Georgia. According to univariate logistic analysis consumption @
unpasteurized milk products and undercooked meat were significantly associated with rickettsi
and remained so after multiple regression analysis. Excessive sweatingg sfaigue, joint pain,
and headache were the main symptoms and signs among rickettsiosis cases. Seropositive cas:
increased odds of having sore throat dpsbnea on enrollment

Coxiella burnetii

Only 10 patients had an@. burnetiiantibodies;all of these patients were residents of Thilisi. No
statistically significant associations were found betw€erburnetii seropositivity and particular
clinical signs and symptoms. The majority of seropositive cases had -apecific clinical
manifestabn. According to a univariate analysis, seropositive cases were at increased odds
having nausea, neurologic findings and jaundice. After multiple regression analysis, only neurolo

findings and jaundice remained significantly assted with this otcome
Leptospirosis

Due to insufficient sample volume MAT was carried out with only 31% of study samples that test
positive or equivocal for leptospirosis by IgM ELISA. Only 12 patients tested positive for
leptospirosis by MAT and half of them werertavestern Georgia. The following serogroups were
found to be positive by MATAutumnalis (. interrogansserovarAutumnali3, Australis (.

interrogansserovarBratislavg), Bataviae .. interrogansserovaBataviag, Icterohemorrhagiad.(
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interrogansserovaMankarsqg, Hebdomadisl(.interrogansserovaitHebdomadiys Sejroe
(L.interrogansserovanWolfii), Sejroe(L. interrogansserovarHardjo),Pyrogenes (Lsantarosai

serovar Alexi).

Consumption of raw milk products was significantly associated witto$pirosis seropositivity, but
only by univariate analysi Nonspecific symptoms and hepatomegaly (33%) were the mos

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

associations with leptospirosis weret found for any of the clinical variables.
Typhoid Fever

Only 3 cases o0& Typhiwere found in this febrile population. Two of these cases did not have
centralized water supply at home. No statistically significant risk factors for typhoid fever we
found as a result of univariate analysis; however, seropositive cases had greater odds
experiencing abdominalam and a heart murmuHeart murmur still was associated with this

outcome infection in multiple logistic analysis.
WNV
No WNV-seropositie cases were found.

VHF

Three out of 14 (21%) patients presenting with a hemorrhagic fever syndrome tested positive
CCHF virus. All three CCHF cases (two males and one female; mean age of 40 years) were f
the southwest districts of Adigeni aAthaltsikhe(bordered by Turkey) and occurred between May
and July of 2009. One case reported an insect bite, two cases reported forest visits, and all ¢
reported exposure to cattle and engagement in agricultural work within themonthbefore the onse
illness. All CCHF casespresented with fever, rigors, arthralgia, myalgia, fatigue, unusual bleed
(epistaxis, hematemesis, bloody diarrhea and/or gingival bleeding), pallor, and hepatosplenome
Additionally, two of the three CCHF casespresentedh wpetechial rash and abdominal
distention,onewith abdominal tenderness. Laboratory results were available in two of the thre
CCHF cases: decreased hematocrit, low white blood cell and plateletecount, elevated liver enzyi
and high Greactive proteindvel were observed. Initially, all CCHF cases were clinically diagnosec
as fever of unknown origin (FUO) and werestarted on antibiotic treatieotof the CCHF cases
had improved on follovup two to six weeks after discharge from the hospital. The taisd was
lost to followup.
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Two patients presenting without a hemorrhagic fever syndrome, but with acute renal failure, tes
positive for hantavirus. Two male patients from Tbilisi (mean age of 30 years) with acute rer
failure and FUO as a preliminahpspital diagnosis were confirmed as hantavirus cases. Both cas:
had febrile illness with progressive deterioration of renal function without any hemorrhag
manifestation. Only one of these patiehsd known exposure tmodents beforedisease onset.

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

DISCUSSION

In this hospitabased surveillance, the majority of patients (up to 60%) wesan dwellers and
were enrolled from eastern Georgia. Most of the patients were enrolled from thearigoy care
centers for infectious diseases in the capital dityour study, western Georgian regions were
represented to a lesser extent, bt tinbarto-rural population ratio resembled the 20@&ional
population statistics Nevertheless, the study design precluded estimation of the populatic
prevalence of the studied pathogens. A variety of occupations were reported, but occupations lir
to the agricultural works were reported in only a few cases (3 cases, or OEB¥agement in
animal husbandry or other agricultural works is perceived as informal employment in the count
Compared with national employment data, the employment rateeingdricultural 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.
the basis of the average time reported betwhsease onset and enrollment, one might speculate
that either enrolled febrile patients were experiencing moderate to severe forms of the dise
requiring tertiary care, or the primary healthcare providers were not able to manage these pati
adequatsl. Since most of our patients were recruited from referral centers, the majority of them h
already been treated with antibiotics prior to admission to the hospital sites. The reported rats

selftreatment with antibiotics is explained by unregulateiibéotic 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
sample collectionBecause few patients showed up for the voluntary fellipwisit, data regarding

final healthstatus and diagnosis were not collected for most cases. Hence, results reported |
represent cases that were seropositive at enrollment but do not indicate whether the patients

diagnosed with the particular disease within the healthcare system.

Brucellosis is an endemic zoonosis in Georgia; thus, the seropositivity rate we observed
brucellosis, in contrast to the rates for TBE and rickettsiosis, was not an unexpected finding.
expected, brucellosiseropositive cases were predominantly frdma eastern regions of Georgia;
however, we did find a few cas from western Georgia as wéllur analyses identified several risk
factors for brucellosis, including wethown exposures that have been previously reported in
Georgia (e.g., exposure toedp and cattle, and contact with animal abortus material). We als
found that male patients were more likely to be seropositive for brucellosis, which has been fot
previously. In developed countries, brucellosis is considered an occupational diseetegaf
mostly males. In underdeveloped settings, such as in rural Georgia, women and children comm
engage in animal care and animal product handling, putting them at risk for infection, as well.
order to determine this association in greatertgepstudy focusing specifically on brucellosis risk
factors should be carried out. Interestingly, in our study, consumption of unpasteurized de
products was not associated with brucellosis. Moreover, we found a negative association \
having a cemtlized water supply and positive associations with engagement in agricultur
activities and forest exposures. The latter three exposures are indicative of rural residence, and
could be considered a surrogate factor for brucellosis. Since usugdlydoes not contain large
concentrations of bacteria, undercooked meat is a rare source of brucellosis. However, consum
of undercooked offal puts people at greater risk of acquiring this infection. Traditionally dish
from offal are common in Gegian 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 tf
family Flaviviridae. Despite a recent plication in Georgia suggesting that this virus may be an
etiologic agent for central nervous system infections, no published data are available on the bu
of TBEV in Georgia. The presence of the tick vector, however, is documented in the South
Cauasus. Accordingly, our risk factor analysis identified tick bites as a risk factor for TBEV. Tic
bites and the consumption of raw dairy products are major transmission routes for TBEV. Due
diagnostic challenges further laboratory testing is requioedonfirm the IgM ELISA findings.

TBEV has a biphasic clinical manifestation: febrile and neurologic. Out of the seropositive case:
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our surveillance study, only one experienced mental changes and the remaining patients had fel
nonspecific clintal symptoms and signs. No antibodies to WNV, another flavivirus, were detecte

in this study.

Available | imited published data on drath r
century. Recent tick studies showed the presence of thiedgever group rickettsia&(raoultii,
R.slovaca andR. aeschlimannjiin the country R. typhiantibodies were tested in our study. This
particular agent causes endemic typhus; rats and domestic animals, like cats and dogs, ser
reservoirs andheir fleas as vectors. We found that consumption of undercooked meat al
unpasteurized milk products were associated with endemic typhus. Nevertheless, these risk fa
can be indicative of rural residence and lower secienomic status contributing tdisease
occurrence. As to clinical symptoms and signs, both sore throat and shortness of breath du

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

Limited epidemiologic data exists on-f@ver in Georgia, but outbrka of this infection were
reported in the middle of 30century in the country and in the region (Aleksenyan, 1962). This
infection has a myriad of clinical manifestations ranging from-lgeited febrile illness to
pneumonia, hepatitis, and endocasditNeurologic manifestations belong to the more rare forms of
this disease. Inhalation of air contaminated with excreta from infected animals and other rot
including tick bites are the modes of transmission. Compared with noncases, (3dayaositie
cases had greater odds of having nausea, jaundice, and neurologic findings. The latter
symptoms remained significant after multiple regression analysis; this may be suggestive of Q fe

hepatitis and neurologic syndrome.

Leptospirosis, a disease thareported annually in Georgia may manifest agikie, hepatitislike,

or neurologic syndromes. Exposure to open water reservoirs has been implicated as a pos
infection source in most settings. Leptospirosis can also be acquired either feotmodindirect

exposure to infected animals (including domestic ones) and their excreta. Our seroprevalence
risk factor estimates for this infection are not accurate because insufficient specimen volur
affected the scale of the MAT confirmation. vBral patients responded to more than one serovars
which can be explained by cres=activity between the serovars characteristic for leptosiprosis
serology. Despite the limitations, we found that leptospirosis seropositivity was associated w

consumptbn 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
transmitted through contaminated food or water. Lt carriage of the bacteniuis possible as
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well. In general, the disease demonstrates aspenific febrile manifestation. Seropositive cases
in this study had greater odds of having consumed undercooked meat and of having a heart mu
at enrollment. Because the causative ag#ntyphoid fever can, in rare cases, cause infective
endocarditis, the presence of uncommon etiologies should be considered for febrile cases

symptoms suggestive of endocarditis.

Clinical and epidemiological information on theseconfirmed CCHF anthlisus cases in Georgia
havedirect and indirect public health implicationg& observed improvement in two CCHF cases
with standard supportive care treatment, which adds further evidence of mild to moderate ce
occurring in the region. A fourth casé 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 fu
recovered. The clinical presentation of the hantavimtected patients was also relatively dnwith
renal failure and without apparent hemorrh@getinuing education for laboratory and healtre
personnel in Georgia is areasonableresponse to improve the detection and management of
infectious diseases in hospital setting. is importantbimplementadequatemedical and safety
precautions during initial clinical evaluation, management of patients in intensive care units, &
laboratory testing.lt will also be important todevelop appropriate public health preparedne
strategies and improveggonse capacity to these zoonotic diseksether comprehensive studies
on the ecology of these zoonotic pathogens and characterization of circulating strains is neede
improve understanding of the risk factors for these infectious diseases in Gebrgaadition,
targeted laboratory surveillance to screen and diagnosepatients with compatible syndromesis ne
to improve medical care and of these patients. The cases of CCHF virus and hantav
infectionidentifiedthrough this surveillance study hight the important roles of laboratebased

surveillance systems in public health fordisease monitoring and outbreak response

This study provides a snapshot of conmicable disease frequency at the selected hospitals fron
20082011 in Georgia. Based ohese results, one could speculate that, with the exception
WNV, the targeted pathogens are prevalent among febrile patients in the country (to vary
degrees). We suggest that greater clinical suspicion and improved laboratory capacity are need
improve case detection and to further confirmation as part of routine public health surveillance.

addition, identified associations should be confirmed using disease speciftooase studies.
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