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CAKETAK
¥YBoa: bakrepujcka BarmHO3a ce cMarpa jeAHUM o] Hajuemhux nmopemehaja TOWmer reHUTaTHOT
TPaKTa KOJI )KE€Ha y penpoayKTUBHOM nepuony. Kapakrepuuie je ,,3amMeHa’ JTOMMHAaHTHUX BpPCTa
nakTobanuiaa MemanoM (IopoM aHaepoOHHMX U (aKyITaTHUBHO aHaepoOHMX Oaktepuja. IlpaBu
y3pOK OaKkTepHjCcKe BarmHO3€ jOIl YBEK HUje yTBpheH, Beh ce aujarHo3a mocraBjba Ha OCHOBY
KIMHUYKUX U MHKPOCKOIICKMX KPUTEPHjyMa KOju He y3uMajy y o03up cneuuduyny Gakrepujy,
Beh mpHCyCcTBO KIMHUYKHMX 3HAKOBa M MpPHUCYCTBO OakTtepuja oxapeheHor Mmopdorumna Ha
IpernapaTuMa BarMHaJIHOI pa3Masa.
Hub: HcenutuBame criaramba HOBE MOAM(DHUKOBAHE METOJIE MMKPOCKOIHUpPAmka Ca OCTAIUM
KpuTepujymMuMa (KJIMHUYKAM M MHKPOCKOIICKMM), KOju ce Beh KopucTe y IujarHOCTHIIM
0aKTEepHjCKMX BarmHoO3a, Kao0 M HCIUTHBamEe MelyCOOHOr ciarama CBHX KpUTEpHjyMa ca
pe3yaTatuMa MOJIEKyJIapHe aHalu3e NMPUCYCTBA U KOJIMUYMHE OakTepHja Hajuemhe yIpyKeHHuX ca
,31paBuM* BaruHamHUM MukpoOouomom (Lactobacillus spp) u OGakrepujckom BarmHO30M
(Gardnerella vaginalis u Atopobium vaginae).
Matepujan u meroge: Crynuja je oOyxBatmia 120 tpymuuma, crapoctu ox 18-40 roamna.
VY30puu BarMHajlHUX OpHCEBAa Cy y3UMaHU TOKOM PEIOBHUX KOHTpOJIa TPYAHHLA Kaga Cy
KJIaCU(PMKOBaHU Ha OCHOBY KJIMHMYKHX M MUKPOCKOICKMX KpuTepujyma no Amceny, Hayenry,
Hcon/Xajy, Knejcy 1 HOBOj MOIM(pUKOBAaHO] METOM MUKPOCKONUpama. 3aTUM je ca IpenapaTa
6ojenux mo ['pamy wusonoana JIHK Oakrtepuja u ojapehuBaHO NPUCYCTBO U KOJIMYMHA
Lactobacillus spp, Gardnerella vaginalis, Atopobium vaginae wu ykymHOr BaruHagHOT
mukpobuoma metonama PCR u real-time PCR.
Pesysaratu: YcraHoBWiIM cMO Ja moctoju MelyCOOHO ciarame MHUKPOCKOICKHMX METoja, a
KIIMHAYKE, MHUKPOCKOIICKE METOJle M HOBa METOJa MHKPOCKOIIMpama Cy ce cjaraie Kaaa Cy
WHTEpMEIjepHU Halla3u HHTEPIIPETUPaHu Kao HopMmaiHu. Pesynratn PCR-a ce Hucy cnaramm ca
pe3yaTatuma KJIaCM(QHUKOBAHUM IO KIMHUYKUM M MHUKPOCKOICKUM Kputepujymuma. Ca apyre
CTpaHe, y Yy3opLuMa IIpernapara BarMHajgHor cekpera OojeHux mno I'pamy PCR-om cy
nerektoBanu Lactobacillus spp, Gardnerella vaginalis u Atopobium vaginae, y3 nomMuHaIH]jy
Lactobacillus spp y Hopmannum nHanasuma, a Gardnerella vaginalis u Atopobium vaginae y
HajasuMma OaKTepujcKe BarmHO3e, IPU YEMYy J€ HHHXOB OJHOC OHO YpPaBHOTEXKEH Y
HHTEPMEINjEPHUM Haja3uMa. YKYIHH BarvHAJIHH MHKPOOHMOM j€ KopenupaO ca pe3yJratuma
KBaHTUTATUBHE KaTeropusauyje (mpaszaH, yMepeH, yH) BarMHAJIHUX pa3Masa 6ojeHux no ['pamy,
KJIacCU(UKOBAHUX IpeMa HOBO] MOAM(PHUKOBAHO] METOJU MHMKPOCKOMHPAama, 0K j€ peIaTUBHU
onnoc Lactobacillus spp u cBux ocranux O6akrepuja omnamao kpehyhu ce of ,,HopManan myH Ka
,,0aKTepHjcKka BarnHo3a IMyH", a TpeH penatuBHOr ofanoca G. vaginalis u A. vaginae oOpayro, je
pacrtao ox ,,HoOpMajaH MyH" Ka ,,0akTepHjcKa BaruHo3a IyH".
3akspyuyak: HoBa MoaudukoBaHa MeTofa MHMKpPOCKOIIMpama je I[oKa3ajla clarame ca
KIIMHAYKAM W OCTaJIMM MHKPOCKOIICKMM MeTo/laMa Kao M KBAaHTHUTATUBHUM pE3yJITaTHMa
MOJIEKyJIapHE aHaJH3e.
Kibyune peun: Oaktepujcka BarmHo3a, Lactobacillus spp, Gardnerella vaginalis, Atopobium
vaginae, PCR, real-time PCR.



ABSTRACT
Introduction: Bacterial vaginosis is considered to be one of the most common disorders of
lower genital tract in women in reproductive age. It has been characterized by “replacement” of
dominant lactobacilli with anaerobs or facultative anaerobs. The real cause of bacterial vaginosis
still remains unclear; nevertheless its diagnosis is based on presence of clinical signs and/or
certain bacterial morhotypes in smears of vaginal swabs.
Aim: Assessment of agreement between novel modified microscopic method and other criteria
(clinical and microscopic) already in use in diagnosis of bacterial vaginosis, as well as evaluation
of agreement of aforementioned diagnostic criteria and results of molecular detection and
quantification of most common bacteria related to normal results (Lactobacillus spp) and
bacterial vaginosis (Gardnerella vaginalis and Atopobium vaginae).
Material and methods: the study enrolled 120 pregnant women between 18 and 40 years of age.
The vaginal swab specimens were taken during regular examinations, when they were classified
according to clinical and microscopic criteria: Amsel, Nugent, Ison/Hay, Claeys and novel
modified microscopic method. Further, bacterial DNA was isolated from Gram stained vaginal
smears preparations and detection and quantification of Lactobacillus spp, Gardnerella
vaginalis, Atopobium vaginae and total vaginal microbiome were performed by PCR and real-
time PCR.
Results: Mutual agreement between all microscopic methods has been found as well as
agreement between clinical, microscopic methods and novel modified microscopic method when
intermediary results interpreted as normal. There was no agreement between PCR results and
results classified by clinical or other microscopic methods. In the other hand, Lactobacillus spp,
Gardnerella vaginalis and Atopobium vaginae in Gram stained vaginal smears were detected by
PCR, with domination of Lactobacillus spp in normal results, Gardnerella vaginalis and
Atopobium vaginae in bacterial vaginosis, and balanced presence of both bacteria in intermediary
results. Total vaginal microbiome correlated with results of quantitative categorization of Gram
stained vaginal smears according to novel modified microscopic method (empty, mid, full),
while for relative ratio of Lactobacillus spp and all other bacteria, going from “normal full”
towards “bacterial vaginosis full”, decreasing trend has been observed. Inversely, the relative
ratio of G. vaginalis and A. vaginae, going from “normal full” towards “bacterial full” had
increasing trend.
Conclusion: Agreement between novel modified microscopic method, clinical criteria and other
microscopic methods has been observed as well as agreement between novel modified
microscopic method and results of quantitative molecular analysis.
Key words: bacterial vaginosis, Lactobacillus spp, Gardnerella vaginalis, Atopobium vaginae,
PCR, real-time PCR.
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HOHUC O3HAKA U CKPAREHHUIIA

O3naka unmu
3Haueme
ckpaheHuna
Av Atopobium vaginae
AB AepoOHM BarnHUTUC
BVAB 1-3 enry. Bacterial vaginosis associated bacteria 1-3 (6akrepuje koje cy y Be3u ca

0aKTepHjCKOM BariHO30M)

BVAB-TM7  eurn. Bacterial vaginosis associated bacteria (6akrepuje koje cy y Be3u ca
0aKTeprjCKOM BarmHo3oM), TM7 — uieHTH(UKAIMOHY JIOKYC Ha pHO030MCKO]
PUOOHYKIICUHCKO] KHCEITHHH

bB bakrepujcka BarnHosa

bBH bakrepujcka BarnHo3a HyJ

BBY bakTepujcka BaruHo3a ymMepeH

BBII bakTepujcka BaruHo3a nyH

b® banunapue ¢popme

GAL Gardnerella vaginalis, Atopobium vaginae, Lactobacillus spp
Gv Gardnerella vaginalis

JHK Jle30KkcuprOOHYKIEMHCKA KHCEIIMHA

nM/ WnuTepmenujepan

Lacto Lactobacillus spp
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HOHUC O3HAKA U CKPAREHHUIIA
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PCR
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HIV enrs. Human immunodeficiency virus (Bupyc Jpyacke uMyHOAEDUIIH]SHIH]e)
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1 YBOJ

1.1Muxpoouom

MukpoOuom je CKkyn TeHoMa MUKpoopranuszama (Oakrepuja, bakreprodara, BUpyca, mpoTo3oa u
IJbMBHIIA) KOjU JKMBE HAa W YHyTap Hamer teja. Y LUy HCTPaKMBamba KOMIUIEKCHOT ,,He-
JbYJICKOT* OpraHu3Ma, cacTaB/bEHOI' OJ] MUKPOOPIaHU3aMa, y CKJIONY JbyAcKor opranusma, NIH
(ox enrn. National Institutes of Health) cy 2007. roanHe MOKpEeHYIH HCTPAKHUBAE JbYICKOT
Mukpobruoma (eHrii. Human Microbiome Project) kao KOHIIENITYyaqHO MPOIIUPEHE IMPOjeKTa
XyMaHOT TeHOMa (YHUjH je IIb ,,Malhpamke’’ KOMILIETHOT JbYJCKOT TeHoMa). Ha ocHOBY mpojekTa
HCTPaXXKHBaka JbYACKOI MUKPOOHOMA, NPOLEHEHO j€ Ja JbYACKH MUKpoOHoM caapxu 10 xuspana
nyTa BHIIE MHUKPOOPraHH3aMa Hero IITo uMma hemuja y jeqHoMm JbyackoM opranmsmy (1). Ca
CBUM OBMUM MHKpPOOPTaHM3MHMa, N0 polery, a TOKOM >KMBOTA, HAIl OpPraHW3aM YCIIOCTaBJba
CIIO)KEHE ,,eKocHcTeMe Ha ojapel)eHMM TKHBHMMa, OpraHMMa W OpraHckuM cucremuma. OBe
MHUKPOOHOTCKE 3aj€JHUIIE Y PECIIMPATOPHOM TPAKTY, LIPEBHOM TPAKTY, KOKU U yPOI'€HUTAIHOM
TPaKTy Cy KO-€BOJIyHpale 3ajelHO ca JbyJuMa MPEeKo BHILIE XMJbaja FoJUHa Y IHJbY CIYKEHha
OCHOBHUM IoTpebama ,,JjomahuHa®™ ynotnymyjyhu OHO HITO je KOJMpPaHO IeHuMma ,,jomahuHa™
(2). Ha npumep, KOMEHCATHH MUKPOOMOTH M3 IpeBa Cy HaM OMOTYNHIIM CBOjUM CH3MMHMa Jia
KOPHCTHMO CacTOjK€ U3 XpaHe HECBapJbUBE CH3MMHMa Halller LpeBHOr Tpakra (3).
HcTpaxnBamka Ha THOTOOMOTCKMM MMILIEBUMA (MUIIEBU POhEHU M OJrajaHd y MOTIYHOM, WM
JIETUMUYHOM OJICYCTBY MHKpPOOpraHHM3ama) Cy IOKaszala Ja Cy pa3lIM4uTe MHKPOOHOTCKeE
3ajelHUIE HEONXOoAHe 3a (U3HOJIOWIKO (QYHKIMOHUCake opraHuzMa (4). Tako cy kox
THOTOOMOTCKMX MHIIEeBa 3amaxeHu Opojuu mnopemehaju, ykipydyjyhu wmerabonnuke,
UMYHOJIOIIKE, opeMehaje moHarama, TeJIeCHOT cacTaBa M raCTPOUHTEHCTHHAITHOT TpakTa (5-7)
Barunamau MukpoGuom

CacraB BarmHajJHOT MHUKpoOuMoMma je oapeheH pasHuUM ¢akTropuMma ,JjgomahuHa™ ykspyudyjyhu
y3pacT, MpOMEHe y HUBOMMAa XOpPMOHa (TOKOM MEHCTPYAJIHOT LUMKIyca, MEHoMay3e, TpyaHohe,

y3UMambe XOPMOHCKMX KOHTpaleNTHBa), TeHUTaIHe WH(peKuuje, oapeheHo cekcyaHo
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MOHaIIame W XHurujeHcke HaBuke (8). Benawku Opoj OakTepHjcKUX BpCTa KOJOHH3YjEe H
IUTeCTUBHU TpakT M BaruHy. lllTaBumie, cmarpa ce na je pEKTyM OCHOBHU H3BOD
MHUKpPOOpTaHH3aMa Koju HaceshbaBajy Baruny (9). OBo je 3Ha4ajHO pajy OJIp:KaBamba PAaBHOTEKE y
Opojy M cacTaBy MHUKpPOOpraHHM3aMa BaruHe, 3aTO LITO C€ MHUKPOOPIaHW3MU KOHCTAHTHO
U3Nydyjy TyTeM BarMHaJHOT CEKpeTa Yy CHOJballlby CpEeAMHY. XpaHJbUBE CacTOjKe
MUKpPOOPTaHW3MH KOPHCTE€ O]l JeCKBaMHUCAaHUX EMUTEIHUX henwja W U3 CeKpera xiesna
PENpOIYKTUBHOT TPaKTa. YHYTap BarvHe BiIajajy aHaepoOHU YCJIOBH, a €IUTENl BalrMHE MPOJIa3H
CTaJHEe LMKIMYHE MPOMEHE TOJ J1¢jCTBOM XOpMoHa. HajmomuHanTHHja GakTepujcKa BpcTa KOA
PENPOAYKTUBHO 3peNiuX EeHa Cy JAKTOOALMIM KOJU aHAepOOHOM TJIMKOJIM30M METabOIMYKUX
MpoJyKaTa pa3rpajiibe TIIMKOreHa U3 enuTeNHuX henuja cTBapajy MJIeUHy KHCEIUHY, Tako Ja je
BarMHaJHa CpeJMHA KOJ OBe moryiaiuje Hopmaito kucena (pH oko 4,5) (10). IIpe mybeprera
BaruHaJHU pH je mpuOIMKHO HEyTpaliaH, a MEKPOOHOM je OJM3aK MUKPOOHOMY JUTE€CTHBHOT
tpakra (11).

CekBeHIIMpakbeM IeHOMa BarvHaJIHUX MHUKPOOHMOTa KOJ 3/paBUX CEBEPHOAMEPUYKUX KEHA Y
PETPOIYKTUBHOM MEPHOAY j€ OTKPUBEHO IMET MHUKPOOHMOTCKHX 3ajeIHUIIA, OJ1 KOjUX Cy Y YSTHPH
nomunupanu jaktodammau (L. crispatus, L. gasseri, L. iners, L. jensenii), a camo y jemHoj
pasnuuuTe OakTepuje ca mpeaoMuHaiMjom aHaepoba (12). Mako cy kom 90% Oenkumba, y
MOMEHYTO] CcTyaAuju, Mel)y [epBUKOBAarMHATHUM MHUKPOOMOTHMA OWJIM  JIOMHUHAHTHU
JAKTOOAIMIM, KOJ 3[paBUX JKEHa IPYTHX paca y PENpONYKTHBHOM NEpHOIy Cy 3amakeHe
pa3liMKe y cacTaBy BarMHAJHOT MHUKpoOMoma. Tako je y HEKMM CTyaujamMa yo4yeHO Ja Cy
JAKTOOAMIM Yy BarMHAIHOM MUKpOOHOMY Omin 1oMMHaHTHH Koa 80% azujaTkuma, 60% xeHa

XwucrnaHo mopekiia, a KoJ jy:kHoadpukanku camo koj 37% (13).

1.2 bakTepujcka BaruHo3a

bakrepujcka Baruno3a (bB) ce cmarpa jennum on Hajuemrhux nopemehaja Jomer reHUTaIHOT
TpaKTa KOJ] )KeHa Y penpoayKTUBHOM nepuony. Kapakrepurue je ,,3aMeHa’ TOMMHAHTHHUX BpPCTa
nmaktoOaruiaa MemanoM (aopoM aHaepoOHUX W (aKynTaTMBHO aHaepoOHuX Oaktepuja. bB je
94eCcTO acCHMITOMATCKa IITO je HeKaJa YMHH Helperno3HaroM. KBanuTaTMBHAa M KBaHTHTATHBHA

CTpYKTypa OakTepHjCcKe BarnHO3e HUje KOHCTAaHTHA M HHUje y MOTIYHOCTU nepuHucaHa. Bapupa

2
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y 3aBUCHOCTH O] CTapOCTH, HMBOA XOPMOHA, pace, ETHUYKE MPUTAJTHOCTH, COLMO-EKOHOMCKOT
cTaTyca W XurujeHckux HaBuka (14). bakrepujcku mukpoobuom kox BB ce moxke cactojatu on
Buiie ox 80 pomoBa M xmibajae Bpcra, kao mrto cy Gardnerella vaginalis, Atopobium spp,
Prevotella spp, Mobiluncus spp, Sneathia saguinegens, Laptotrichia amnionii, Megasphaera
tunl u 2, Eggerthella spp, kmocrpuaujannux Bpcra kao mro cy BVABI-3 (ox enrn. BV-
associated bacteria) utx (15, 16). O6uMHa HcTpaKuBama Cy oKasaa Ja IOCTOju Be3a u3Mmely
BB u nosehanor pusuka oj npeBpemMeHor mopohaja, mro je bB craBuno y ¢hokyc ucrpaxkubama
y CMHCIY OTKpHBama Koje je TO ,,cTame” moceOHOr BarmHaJIHOI MHKpoOmoma koj BB koje
3axTeBa Jieuewme y TpyaHohu (17). Tepmun “Oaktepujcka BarmHo3a™ je Moyeo J1a c€ KOPHUCTH
paHMX OCaMJECeTHX TOJIMHA IMPOIUIOT BeKa O3HauyaBajyhu cTame ca MPUCYTHUM ojpeheHuM
KIMHUYAM CHMIITOMHMA W 3HAaIMMa (BarMHAJHA HWpUTAIMja, HENpPHjaTaH MUPHUC BarHHAIHOT
CeKpeTa, TOBHUIIEHE BPEIHOCTH BarmHadHOr PH), a y OACYCTBY MO3HATOT IAaTOTeHa Kao
npoy3pokoBaya Oosiect. YBohemem MeTona Mmoiekyrnapue ouonoruje (PCR, real-time PCR,
CEKBEHIIMPamEe) cacTaB BarMHAJTHOT MUKpOOHMOMa je mperusHuje yTBpheH 3aro mTo je Behuny
OakTepuja KoOje JKMBE Yy CHCIU(PUYHAM YyCIOBMMAa BarMHAJHE CpPEJUHE BEOMa TEIIKO
KyJITUBUCATH MeTojamMa KOHBeHIMOHanHe Oakrepuonoruje (18). Crora je oBO ,,.crame’
aJICKBaTHUje Ha3BaTH JUCOAIaHC Y MUKPOOHOM cacTaBy BarmHe KOjH 3a pe3ysiraT uma ojpeheHe
He(pU3UOJIOUIKE TOCNIEHIE, Y3POKOBAaHUX KOMIUIEKCHUM OJHOCOM He camo MelycoOHo

Oaktepwuja, Beh u OakTepuja ca opranu3Mom ,,qomahnna“ (19).

1.2.1 Ucropujcku ocBpT

Jom 1892, lenepnaju je maeHTU(PUKOBAO, KYATHUBHUIIYhH BarMHajgHE CEKpETe 3JpaBUX KEHa,
Lactobacillus spp, I'pam-no3utuBHe, (akynTaTHBHO aHaepoOHe OakTepuje Koje je MpBH IMyT
otkpuo lllene y xucenom mueky 1780, a xox spynu DonBapiau 1858 (20). 1921. penep je
noTBpaAno JlenepnajHoBe Hajlaze W YCTAaHOBHMO TPU Tpaayca y KaTeropu3amuju MHKPOOHOT
cacraBa BarmHajHe Quope: 1) 3apaBa mukpoduiopa Barune (Lactobacillus spp), 2) makrobammiu
JETUMHYHO ,,3aMEHEHH " IpYTUM OakTeprjama U 3) JIakToOaIMIN MOTIYHO ,,3aMEHEHU " IPYTHM

Oakrepujama (21). 1928. Tomac je unentudukao ,JlenepnajuoBe OGammie™ kao Lactobacillus
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acidophilus, xama cy Tomac u Illpenep 3ak/byumian ga je moBehaHa BarmHaJHa CEKpelHja
yApYXeHa ca CMambeHUM Opojem sakTobammia (22). CBe A0 MeneceTux roJuHa MPOILIor BeKa,
JIeKapu Cy 3a CTame ca IpaJycoM 3 BarMHAJIHOT CeKpeTa, a 0e3 MpUcyCcTBa IJbUBUIA WK APYTOT
MH(PEKTUBHOT areHca, KOPUCTWIHM H3pa3 ,Hecnenuduunu Barunutuc™ (20). Jleomonn je Ouo
NPBH KOjU je W3 IEPBUKATHHX OpHCEBA XXCHA ca ymajioM Tpimha MaTepulle HW30JI0Ba0 MalH,
HeTnoKpeTHH, [ paM-HeraTuBHU Koko-0anmi (1953. roauHe) 3a KOju je PeIIoKHOo Jia Ce CBPCTa y
pon Haemophilus, na Ou naBe roaune kacHuje [apaHep u JIjykC H30J0BaIM OBaj
MUKpPOOPTaHM3aM KOJI JK€Ha Ca HeCHelU(PUIHUM BarMHUTHUCOM (KaJa je OBaj MHUKPOOpraHU3aM
IpBH YT MPEUIOKEH Kao MOryhM Y3pOoYHHMK Hecnenu(@UYHOT BaruHUTHCA) M Ha3BaJIM ra
Haemophilus vaginalis (23). ®ajdep ce cnoxkuo ca pesynraruta Jleononnosux, ['apaHepoBux u
JIJyKCOBHX  HCTpaXMBamka HAKOH  YCHEIIHOT Jiedermha  HECHeNU(PUYHOT  BarMHUTHCA
MeTpoHuaasonom 1978. rogune (24). MehytuMm, MHOTM HCTpa)kMBayu C€ HUCY CIOKUIM ca
npeiorom ['apmaepa u [ljykca 3aTo mTo ucTpakuBama [apaHepa u [ljykca Hucy Owia
MoJIp’)KaHa OCHOBHUM TIOCTYJIaTUMa MHKPOOHOJIOTHjE O Y3POUYHHIIMMA WH(PEKTHBHUX OOJIECTH
koje je ycraHoBuo Kox 1890 (25). Ilpema oBuUM mocTyjatuma, a y IUJbY MOTBPIE Y3POUHO-
nocneandHe Bese u3Mely mpoy3pokoBada Oosiectd M OoJiecTH KOjy OH W3a3uBa, je OWIIo
HEOITXOJHO M30JI0BATH Y3POYHHK W3 O0OJICJIOT OpraHW3Ma, a IMOTOM KOJ 3IIPaBOI OpraHM3Ma
MHOKYJIaIljOM HM30JIOBAaHOT Y3pOUYHUKA U3a3BaTH UCTO obosbeme. ["apanep u Jljyke cy ycnenu aa
M3a30By HecTelu(pUuHU BaruHUTUC WHOKynammjom H. vaginalis xox 3apaBux H00pOBOJEKH Y
oko 35% ciydajeBa ITO je OMJIO HEAOBOJBHO Jla C€ NPEJIONKEHH Y3POYHUK ca CUTypHOUIhy
npuxsartu (26). I'punByn u [Tuker cy 1980. kopucrehu merone mosekynapue ouonoruje (JJHK-
JIHK xubpumusanuja) nokasanu aa H. vaginalis e nmpunana poxy Haemophilus, seh cy oBy
0aKkTepHjy CBpPCTAIN y TOTIYHO OABOjEHH PO KOju ¢y y uyacT ['apauepa HazBaau Gardnerella, u
npeumenoBanu H. vaginalis y Gardnerella vaginalis (27).

JlaHac ce 3Ha J1a je OHO IITO je Moryhe BHIETH Ha mMpenapaTMMa BarMHAIHUX pa3Masa 00jeHHux
no I'pamy camo ,,oryies; Kpo3 KJbyJaoOHHILY y OJHOCY Ha JAJEeKO KOMIUIEKCHUJU ,, Tpuiep‘
30MBama Ha peflalliji MUKpPOOMOM-OpTraHu3aM. Y CBETJIy OHOTa IITO je 10 caja OTKPHUBEHO, a
npxxehn ce HajymedarspuBHjuX (eHOMEHa, OBjJe heMO MOMEHYTH HajOpOojHHje KOHCTHUTYEHTE

BarMHAJIHOT MUKpOOHOMa U 00jaCHUTH HUXOBE OJTHOCE.
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1.2.2 Lactobacillus spp

Haj3actymsbenuje BpcTe JiakroOaia y BarMHU JKEHAa Y PENpoayKTHBHOM mepuony cy L.
crispatus, L. iners, L. gasseri u L. jensenii, mto HUje citydaj KOA APYTUX KUBOTUECKUX BPCTA,
yKJpyuyjyhu u ocrane mpumare (28,29). PenatuBau 0poj JakTobarmia TOKOM TpyaHohe pacre,
Tako Jia je OBa BpPCTa Tajla Haj3acTyIUbCHHU]U OjeJhak MHKpoOuWoma BaruHe. Ilox yrumajem
€CTPOreHa, y BATHHAIHOM EIUTENy Ce aKyMyJUpa INIMKOTEH KOjH Ce MOJ JIejCTBOM 0.-aMUJIa3e U3
BarvHe pasjia)ke IO MalTo3e, MaNTOTpHUo3e U a-aekcTpuHa. OBe mehepe 3a cBoj MeTabonu3am
KOpHUCTE JIaKTOOAIIIM cTBapajyhu MileuHy KucenmHy. MiledHa KUcelrHa CHukaBa pH Barune
Ha 3,0-4,5 mTo aenyje uHXUOUTOPHO Ha octane baktepuje (30-32). Jlakrobauan aaxepupajy 3a
eMHUTEeN BarMHe crpedaBajyhu Apyre MHKpOOpraHH3Me Ja ce Be3yjy 3a HCTH U TPOAYKY]Y
OaKTepUOITMHE KOjU JIeNyjy OaKTEepHIMIHO TaKO Ja W Ha OBaj HauyWH 00e30ehyjy momuHammjy
(33, 34). Kox mamor Opoja »eHa KOJ KOJHX JAKTOOAIMIH HE TOMHHHPA]Y Y MHKPOOHOMY
BarMHe, MJICYHY KHCEIMHY MOTY CTBapatu apyre Oaktepujcke Bpcre: Atopobium, Megasphaera
u Leptotrichia (35). 3HauajHo je HaMOMEHYTH Jla Majly KOJIMYMHY MIJICYHE KHUCCIUHE CTBapa M
BarMHAJHU CMUTEN T0J] IejCTBOM ecTporeHa. MyKko3a JbyJICKe BarliHE j€ y CTAJIHUM aHaepOOHHM
yCJIOBHMA 300T CMambEHE MPOKPBIHEHOCTH, TAKO JIa j& MIICYHA KUCEIIMHA KOjy CTBapajy CIHUTEITHE
henuje BarMHasHe MyKO3€ AMPEKTHHM MPOU3BOJ aHAepOOHOr MeTabonu3Ma. 3a pasiiuKy OJ
nmakToOaluia Koju cTBapajy oba mzomepa mieune kucenune (D u L), enurenne henuje mykose
BarmHe npowusBojie camo L-u3omep (36). Mely cBuM BpcTama nakroOarmia, jequso L. iners we
nocefyje reH 3a D-nexuaporeHasy miiedyHe KHCEIMHE, TaKo J1a MOXKE MpOAYyKoBaTH jenuHo JI-
nu3oMep MieuHe kuceianHe. D-uzomep mieuHe KucenMHe jAeiyje MHXMOMTOPHO Ha aKTUBALU]Y
MeTajonpoTernase marpukca 8 (ox enri. MMP8; matrix metalloproteinase 8) xoja xama je
aKTHUBHpaHa pa3iiake CIIy3aBU Yel Y IEPBUKATHOM KaHATy 4Ydja je yJora Jia CIpedd MpoJop
Oaktepuja y marepunty (37). On oBe 4YeTHUpU Haj3acTylJb€HHje BpCTe JakToOamuiaa Koj
,,37]paBor MUKpoOMOMa BaruHe, KOJ jeJHE JKE€He jeé yBeK JOMHHAHTHAa caMO je/lHa BpCTa
nakTobanmia (38). In vitro cryauje cy mokasaiie ga KOHIIEHTpAIMja MICUHE KUCEIMHE TPUCYTHA
KOJ ,,3/IpaBoOr" MUKpOOMOMaA TIOKa3yje CHa)KaH MHXUOWTOpPHH edekar Ha JeareTuaasy XMCTOHA
(mapounto D-u3omep) u Ha oBaj HauuH aktuBupa JJHK-penapamnujcke enzume. Kao onrosop Ha

MPUCYCTBO JIaKTOOAIMIa, enuTenHe henrje Myko3e BarHe MPOAYKY]Y JIMIIOKATUH YAPYKEH ca
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meyrpodpmmnom rematuaazom (ox enri. NGAL; neutrophile gelatinase-associated lipocalin).
NGAL wunxubupa naejctBo cumaepodopa, KOMIOHEHTH KOje CTBapajy OakTepuje paau
cekBecTpupama reoxkha. ['Boxkhe je HeonmxoaHO 3a MeTabonu3aM BehnHe OakTeprja BarMHATHOT

mukpobuoma (ump.3a Gardnerella vaginalis) ocum 3a nakro6armie (39).

1.2.3 Gardnerella vaginalis

Gardnerella ciaga y dpamunujy Bifidobacteriaceae. 36or taHKOr HenTHAOTIUKAHCKOT OMOTa4a
o I'pamy ce 60ju BapujaOuiIHO (M TPaM-TIO3UTHBHO M IpaM-HETaTHUBHO) U KOKO-OallUIapHOT je
obnuka. Ca gpyre ctpane, naktobanuiu cy ['pam-no3utuBHE U OanuiapHor cy obnuka (kpahu,
WK AY)KA Tanuhn) U yriiaBHOM ce€ MHKPOCKOIICKH pa3iukyjy o rapanepene. G. vaginalis je
nokpuBeHa (pumMOpHujama xoje joj omoryhyjy npuusputhuBame 3a enuren. JlogatHo, rapaHepena
MPOAYKYyje IMTOJM3MHE KOjU IyTEM aKTUBAaIMje IMPOTCHH-KWHA3¢ MOTY JIOBECTH JI0 CMPTH
enutennux henuja. Jeman ox HajOoOJbe MPOYUEHUX IUTOIHM3UHA j€ BAarMHOJIHM3UH, KOjH IyTEM
(dbopMupama mopa Ha UJBHUM henrjama (epUTPOLIMTH U BarMHAIHE eNUTENHE henuje) T0BoIu 10
wuxoBe 1uronmse (40). Y BarmHajIHOM CEKpeTy je 4yak Moryhe aerekToBaTtd creruduyHe
UMYyHODJIOOyJIMHE A Kilace Ha OBaj murToiau3uH. [IpoaykiujoM cujanugase, HpoiUaase H
nyrpeciuna, G. vaginalis pasnaxe nporekTuBHe (hakTOpe BarMHAHE MYKO3€ IITO JAOBOJAHU O
exchonujanuje enutenHux hemuja (41). Cnocobnoct G. vaginalis ma aaxepupa 3a enmren
BarMHaJIHE MYKO3€ j€ MOTIIOMOTHyTa M MoryhHomhy rapaHepene na cTBapa O6uoduiam koju
OJIaKIIaBa aJXEpPEeHIMjy M OICTaHAaK M JAPYIMX MHKpOOpraHuzama Hajuemrhe yapyXeHHX ca
OakTepujckoM BaruHo3oM (Hip. Atopobium vaginae). YcranossbeHo je na cy G. vaginalis u A.
vaginae Hajuenrhe 3ajeIHO MPUCYTHE Y OMODUIMY TIOPEKIIa BATHHAITHOT €IHUTENa MaIHjeHTKAba
ca OaxkTepujCKOM BarmuHO30M. buoguiM uMa MNpPOTEeKTHBHA CBOjcTBa, wWTUTehn oOBe
MHUKPOOPIraHu3Me O/ /1¢jCTBa aHTUOMOTHKA (TOIyT Gapujepe Kpo3 KOjy aHTHOMOTHUIM HE MOT'Y J1a
mudyHIyjy), IMYHCKOT cucTeMa opranu3ma, unHehu BB xpoHmuHoMm u pekypeHtHOM. In Situ
xuopunmzamnujom (enra. FISH, fluorescent in situ hybridization) je mokaszano na je komx 90%
xeHa ca bB ykymHa maca Ounodunma nmokpuBana HajMame 50% emnurena, JOK je KOJ 3ApaBHX
KOHTpoJia ucTo Omio 3anaxeHno koa 10% (42). G. vaginalis je 6una qoMUHAHTaH KOHCTUTYCHT

oBux OmodumimoBa, mpahena y oko 80% ciyuajeBa mpucyctBoM A. vaginae. Pesucrenmmja A.
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vaginae Ha METPOHHMIA30J M HeHa YAPYKEHOCT ca OmodpunMom koju crBapa G. vaginalis,
006e306ehyje pexypentnoct BB. Muorobpojue cryamje cy mokasaie npucyctso G. vaginalis me
caMmo KOJ eHa, Beh U KoJl MYIIKUX MapTHepa KeHa Koje umajy bB. buotunosu rapaHepene ca
BHUCOKHM CTENeHOM ¢opmupama Ounoduiama cy OWiaM NPUCYTHH KOJ| CEKCyallHUX IMapTHEpa
cyrepuinyhu MoryhHoOCT cekcyaiaHe mpeHocuBocTH (43). 3amakeHO je aa rapaHepesna MOXKe
CTHUMYJIUCATH TPO-UH(IAMATOPHH OJITOBOP CTUMYJIANUjOM CHHTE3e MHTepiieykrHa-§. OBO mpo-
UH(IAMaTOPHO CBOJCTBO TapJHEpesie Moxe OuTH 4ak nmoBehaHo xomHpekmjom Trichomonas
vaginalis (HajppexBentTHujuM “‘camytHukoM™ bB), a moce6Ho mnpucycrBom Trichomonas
vaginalis virus 1-4 koju mpenocu oBa mpoto3oa (44). Ysumajyhu y o03up 1a OTIOYHIHAFLE
nopohaja y CB0Ojoj OCHOBH MpPEICTaBJba MPO-UH(PIAMATOPHU TPOIIEC, MOXKE CE€ MPETIIOCTABUTH
Moryhu HMCXoJ yTHIlaja KOjH TapaHepena OCTBapyje OBHM CBOjcTBOM. HemaBHa anammza 16S
pubozomcke PHK (Gakrepujcke) je morBpamia na moBehaHa 3acTyIJbEHOCT TapAHEpene y
BarMHaJIHOM MHUKPOOHOMY, HCTOBPEMEHO Ca CMameHUM OpojeM NPUCYTHHX JIaKToOaImia,

Mpe/icTaB/ba PU3UK 0J1 IpeBpeMeHor nopohaja (45).

1.2.4 Atopobium vaginae

A. vaginae cy anaepoOHe, ecnoHrupane [paM-mO3UTHBHE KOKe Koje ce pacrnopelyjy
M0jeIMHaYHo, Y MapoBuMa, win kpahum nannuma. Bapujabunna henmjcka mopdonoruja oBux
MUKpOOpPTraHHW3aMa OTeXaBa HHUXOBO MHUKPOCKONCKO audepeHuupamwe (46). I[naBHH
METa0OJIMYKH MPOAYKT aTonodujyma je miedHa kucenuHa. OBaj MUKpOOpraHHM3aM j€ YIJIaBHOM
PE3UCTEHTaH Ha METPOHHUIA30]1, a OCETJbUB Ha KIMHAAMHIMH 1 Hudypaten (47). A. vaginae je
npBU nyT foBeneH y Besy ca bB 2004 (48). PCR ananu3oM je yCTaHOBJHEHO NMPHUCYCTBO OBE
Oakrepuje kox 96% sxena ca bB u camo kox 12-19% xena 6e3 BB (49-51). KakoOwuio, Hekn
ayTrop cy aetekroBanu A. vaginae koa 69% sxena 0e3 BB, mito noka3syje 1a cama JIeTeKIHja OBe
OakTepuje MMa JIOIIy TNpeIuKTUBHY BpenHocT 3a bB. Ca npyre crpane, kBaHTH(]HKaluja
aTormoOujyma je 6mna qobdap nmpeaukrop, 063upoM aa cy koa bB kBanTH(hHKOBaHW BUIIIM HUBOU
oBor mukpoopranusma (52). IIpucyctBo o6a mukpoopranuszma, G. vaginalis u A. vaginae, je
nerektoBaHo y 78-96% y3opaka ca BB, 3a pasnmuky on y3zopaka 6e3 BB rme cy ob6a

MHUKpoopranu3ma Owmna mpucytHa y 5-10% y3opaka (52, 53). Ilokazano je ma je A. vaginae
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CHa)aH CTHUMYJIATOp ypoheHor wWMyHCKOr onaroopa. OBaj MHKpOOpraHM3aM aKTHBHpPA
nykiaeapuu ¢akrtop-kamab (enrnm. NF-xB) (54) u crumynuine CHHTE3y HHTEpIICYKHHA-8 Yy
[IEpPBUKOBAarMHAIHUM enuTenHuM henujama (55). LlrTaBuine, yctaHoBibeHO je na je A. vaginae

01O MOTEHTHHjHU CTUMYIIATOP Mpo-uH(IamaropHor oarosopa Hero G. vaginalis (56).

1.2.5 ITocaennue aKkTepujcKe BAarnHO3€E

bB npencraBsba pu3uk 3a MHPEKIN]Y U IPYTUM, TATOT€HUM MUKpOOpraHu3MumMa (003upom Ja je
»3alITUTHA™ Oapujepa oOe3z0eheHa MPOTEKTUBHUM (PakTOpUMa BarvHajJHOT €MHUTeNla y OBOM
ciny4ajy Hapymena). Tako, sxene ca bB uemthe 6uBajy nnduuupane ca Neisseria gonorrhoeae,
Chlamydia trachomatis, Mycoplasma genitalium, mporo3oom Trichomonas vaginalis kao u HIV-
oM (enrn. Human Immunodeficiency virus) (57). Benuke crtynuje mpeceka (€HIJI. Cross-
sectional studies) cy mokasaie na cy tpyauuie ca BB y apyrom u tpehem tpumectpy tpyanohe
omne y 40-80% Behem pu3uky onx mpeBpemMeHOr mopohaja Hero skene 6e3 BB (58, 59). Tpeba
HANlOMEHYTH Ja HeMajy cBu npumagauiu Lactobacillus spp mogjennaky 3amrutHy yiaory. Ha
pUMep, TIOKa3aHo je Jia Cy JKeHe KOJ KOjUX je JOMHUHAHTHA BPCTA JIAKTOOAIMIIa Y BAarHHAIIHOM
MHUKpoOHoMy Omita L. iners 6ume moa Behinum pusukom ox HIV uHdeknuje y oJHOCY Ha XKeHE Y
YHjeM Cy BarmiHAJIHOM MHUKPOOHMOMY JOMHUHHUpAJIe JIpyre BpcTe jakTobOammia. YapyxkeHocT L.
iners ca wHpIaMalMjoM yKasyje Ha IHBHXOBY Be3y ca ,,HECTAOMIHHUM  BarMHAJIHUM
mukpobuomom (60). CBe HaBeneHO Jocafa, MAaKO MHOTHM AacleKTH 3Hayaja BardHAIHOT
MUKpOOHMOMa HUCY carjielaHd 10 Kpaja, TOBOPHM y MPHUIOT TOME Ja CacTaB BarMHAIHOT
MUKpOOMOMa WTEKaKo HMMa 3Hayaja, Kako ca acmhekra (U3HOJOMKOT (YHKIIMOHUCAKHA
TEHUTATHOT TpaKTa, TAaKO M Ca acleKTa aJIeKBaTHE PENpOAyKIMje U 3ApaBjba HOBOpoheHumha.
PazymeBame oBe mpobieMaTHKe U TPABOBPEMEHO MPEMO3HABAKE CTAANjyMa y KOM j€ MOXKeJHbHO

HUHTCPBCHUCATU, OBAC MUCIMMO Ha Il06py ILI/IjaFHOCTI/IKy, je O HCIIPOUCHIbUBOT 3Haqaja.
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1.2.6 Chlamydia trachomatis, Neisseria gonorrhoeae, HIV u 6akTepujcka Barunosa

Beza m3melh)y BB u HIV je npBu nyr mokaszana crtyaujom crnpoBeneHoM Ha Tajmanmy 1995.
roquHe (61). Otana, y MHOTHM pasioBuMa je mpuka3ana Be3a uzmehy bB u HIV: xon tpyaauma u
nopoawsba y Manasujy, kox xeHa y JyxHoj Adpunu, Kenuju u maore npyre (62-64). 3amnpaso,
npeMa pe3ysTaTuMa OICeKHHUX CTyAHja, TokazaHo je Aa bB nmosehara pusuk ox undekmuje HIV
BUpycoM 3a 60% (65). Tauan pasnor oBe NpeAUCIIO3ULIM]E JOII YBEK HUje YTBphEH anu ce 3Ha Jaa
noBuiieHa pH BpenHOCT BarvHalHE CpeAMHE TMOCHeNyje aAXEpeHIMjy M OICTaHaK BUpYcCa,
nosehaBajyhu pusuk ox wuHdeknuje. Ca napyre crpaHe, NpoMH(IAMATOPHU LUTOKMHU H
XeMOKHMHH, KOjU ce CcTBapajy y ycioBuma BB (uHTepneykun-1-0eta, HHTEpieyKuH-8),
noBehaBajy pU3MK TpaHCMHUCHje BHpYyCa JMPEKTHOM CTHMYJIAIMjOM BUPYCHE PEIUIMKAIMjEe U
noBehameM Tpadukuura u aktuBarnuje CD4+ henmuja nomahwHa Koje ce HOpMaaHO Hajase y
MajoM Opojy y IepBHKO-BaruHaimHO] Myko3u (66). Takohe, koq BB je yodena pemykmmja

aHTUBUPYCHHX (haKTOpa Kao U CMamkbeHU HUBO YpOheHOT UMYHCKOT oJroBopa (67, 68).

Hekum uctpaxxkuBamumMa je ycTaHOBJbeHa Be3a u3mely mpucycrsa bB u moBehanor pusuka ox
undekuja Oakrepujama Chlamydia trachomatis u Neisseria gonorrhoeae (69). ¥ oBum
ciiydajeBuMa 000JbEeBae TPYAHMIIA O] XJIaMUAMjTHUX HH(EKIja je Omio nBa myrta yemihe, a
o0oJbeBame 0] roHopeje 6 nmyta yemrhe. MaptuH et al, cy nmokasanu J1a je 0CyCTBO BarMHAJIHUX
nakrobaiuna nosehaBano pusuk on uHOeEKuuje roHopejom, anu He U xuamuaujom (70).
AHanu3oMm pesynrata JA0OMjeHUX CTyaMjaMa Koje Cy YK/bYuMBaJIe W 10 Tap Xubajaa
MalMjeHTKNba, YCTAHOBJBEHO j€ Ja je Ko keHa ca bB pusuk ox nHpexuje XaaMuanjoM win
roHopejom 6mo ox 1,6-1,9 myra BuIM HEro KoJ *xeHa kKoje Hucy umane bB (71, 72). Y3umajyhu
CBE 3ajelHO, MOMeHyTe cTynuje cy bB y3enme y o03up kao dakrop pusuka 3a MHOEKIHUje
XJaMUJIMjOM W TOHOpPEjoM, alu Tpeba HAMOMEHYTH W YHMICHHUILy Aa je BehuHa cTyauja
CIpOBE/ICHa Ha Y30pIMMa XEHa BHCOKO-PH3MYHOT TOHAIIama (MMPOMHUCKYUTET, KEHE Koje Cy
yrJIaBHOM nocehuBajie KIMHHMKE 3a CEKCyaJHO MpPEeHOCHBE OOJIECTH, JKEHE IOJ PHU3UKOM 3a

HeIUIaHUpaHy TpyaHohy).
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1.2.7 AepoOHN BATHHUTHC

AepobOnu Baruautuc (AB) je npBu myt nedunucan 2002. ronUHE Kao CTamke KOje Ce passIUKyje
o OaKkTepHjcKe BarmHO3€ M Kao TAaKBO 3axTeBa MOTIIYHO JpPYraudju JHjarHOCTHYKA U
tepanujcku npuctyn (73). Kao u BB, u AB npencrasiba mopemehaj BaruHaaHOT MUKpOOHOMa y
CMHUCJIy HApyIICHOCTH JIOMUHAIlMje JlaKToOaruiaa, aimu je mnpaheH JaneKko CHaXHUjUM
nHpamaropaum npomenama Hero bB. Koxg AB nmaktoOanunu Hajuenthe OuBajy 3amMemeHU
acpoOHUM I[PEBHMM KOMCHCAJIMMa, WM MaTOreHMMma Kao mro cy: Streptococcus agalactiae,
Enterococcus faecalis, Echerichia coli u Staphylococcus aureus (74, 75). IlpucyctBo AB je
3anaxxeHo kox 8-11% Tpyanuma u kox 5-24% xKeHa Koje Cy C€ JKalujie Ha BardHAIHU
muckomdopt (73, 75). AB je moHekana yApyKeHa ca MOjauaHOM CEKPELHjOM U MPUCYCTBOM
BeIUKOT Opoja mosmMopdoHyKIIeapHuX JeykonuTta (,TOKCHUHU jneykoruTH). Kene ca AB
OOMYHO WMajy Tamy BarMHaJIHy MYKO3y Hero jkeHe ca bB, ca mnoehanum Opojem
WHTEpMEIUjepHUX U napaba3anHux henuja y BaruHaIHUM pa3Ma3uMa, HITO yKasyje Ha noBehany
JleCKBaMallijy MOBPIIHUX enuTenHux ciojea (76). 1 AB u BB ce nujarHoctuky mperineaom
HAaTHBHOT TpenapaTa BarHHAJIHOT pa3Mas3a Ha OCHOBY HeIOCTaTKa JIaKToOarmia. 3a pa3iuKky ol
BB, AB mnpenapatu caapxe Koke, napabaszamHe enutenHe henmuje u moauMopdoHYKIeapHe
neykouute (77). JloHaepce je mpenopydro CUCTEM CKOpUpama 3a olieHy AB cnmudan oHoMe Koju
je mpemtoxkuo Hapentr 3a BB. OBaj cuctem Takohe mma Tpu rpyne Hajiaza: HOpMalaH,
unrepmenujepad u AB (73). OcHoBa ckopupama AB je Takohe nmpucycTBo nakTobanuina, ¢ THM
IITO Cy J0JIaTe oI YeTUpH Bapujadse: 1) mpomopimoHaniHu Opoj jakTobanmia; 2) mprucycTBO
,,TOKCHYHUX * JIEYKOIUTA; 3) MPUCYCTBO Mapala3zalHUX enuTeNHUX henuja u 4) Tunm Oakrepuja
NpUCYTHUX Y3 Jaktobanmie. AB je moryhe morpemmno cBpcrati y BB, mTo 3a mocneanimy
HEHCIIPABHOT JIeYeHha MOXKE UMATH JIECKBAMATUBHU WH(IAMAaTOPHH BarMHUTHC KOjH j€ PU3HK 32

IpeBpeMeHu nopohaj, XopuoaMHUOHUTHC U MH(EKIIM]j€ MTyITYyaHe BpIIlle TOKoM TpyaHohe (78).

1.2.8 JImjarno3a 6akTepujcke BaruHo3e

bakrepujcka BarmHO3a MMa BHUCOKY IPEBAJICHILY KOja c€ Pa3JIMKyje Y OJHOCY Ha aHAJIU3UpaHy

nonynamujy: ox 4% y HMHIyCTpUjaIM30BaHUM 3embama J1o 61% y 3emipama y pas3Bojy, ca
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cpeamoM BpenHoihy on 14% (79). Hajmame 30% jkeHa ca BaruHaJHUM TUCKOM(GOPTOM OCTaje
HEJIMjarHOCTHKOBAHO YaK U T0cje oncexxHor ucnutuBama (80). Omtyka o u30opy oaroapajyhe
MeToAe 3a aujarHo3y BB 3axTeBa eBanyaiujy KOMIUIEKCHOCTH, TPOIIKOBA W TIPUCYCTBA
pesynrata TemKkux 3a mHTeprnperanujy (81). Mako je ycmocTaBJbeHO BHINE KPUTEpUjyma 3a
OIICHY BarMHAJTHUX pa3Masa Koju cy Mel)ycoOHO KoMITapaOMIIHH, JeliaBa ce Ja He KiIacupukyjy
UCTy TPYyIly NanujeHara y UCTy kareropujy. Kao mTo je mo3Haro, mpucycTBO HH(EKTHBHOT
y3pOYHHKA j€ OCHOBHHM KPHUTEPH]jyM 3a TOCTaBJbame AMjarHo3e WH(pEeKTHBHOT o0osbema. OBO
Huje cinydaj ca bB, o63upom na mpasu y3pok nopemehaja jomr yBek Huje yrBpheH. Jujarnoza bB
Ce 3aCHMBA Ha KIMHUYKUM MU J1a0OpPaTOPHjCKUM KpUTEpPHjyMHMa KOJU HE Y3MMajy y 003up
IPUCYCTBO M KOJIMYMHY crenuduune Oakrepuje. OBo Tpeba uMaTH y BHUIY HPUIMKOM
KOMIIapanuje pa3IuuuTHX TUjarHOCTUYKUX MeToja. 3anpaBo BB ce He nedunmie Ha OCHOBY
npucycTtBa OakTepujcke HWH(QEKIHMje W3a3BaHe jeTHHMM WHQPEKTUBHUM areHcoM, Beh kao
nocneauiia u3a3zsana nopemehajem yoouuajue Mmukpoduiope Barune. /{ujarnoza bB 3acHoBana Ha
JIMjarHOCTHYKUM KPUTEpHjyMa je 3alpaBo MpoleHA KpUTepujymMa y LuJby AoOHjama HajooJber
ciarama Kpurepujyma um Moryher mpucyctBa bB. YV Tom cmuciy je 3HauajHO da je
,,TIpOLIebMBaY" 1OOPO 00ydeH Ja eBalyupa KIMHIUYKY 3Ha4a] Pa3IMYUTHX METO/Ia IOCTYITHHX 32
nujarnosy bB.

bakrepujcka BarmHo3a MOXe OWTH JMjarHOCTMKOBAaHAa KOpHUIINEHEM pa3HUX KpyTepujyma
(KIMHUYKHX, WM MUKPOCKOIICKHMX), KOje Cy JO caja y KIMHUYKY M JJaODOpaTOpHjCKy IMpakKcy
yBenu Awmcen, Hanent, Ucon/Xaj u Knejc (mpBa nBa cy mmupoko mpuxBaheHH Kao ‘‘37maTHU
cranfapau’ y bB nujarHocTuiy, KIMHUYKA U MHKPOCKOIICKH, PECIIEKTUBHO). AMCEIOB METO[
je 3acHOBaH Ha OLEHM ojapeheHnx OMOXEeMHjCKMX CBOjCTaBa BarMHAJIHOI CEKpera M
KapakTepUCTUYHOM MHKPOCKOIICKOM Halla3y HaTUBHUX TpenapaTa BarmHATHOT cekpera. [Ipema
AMcenoBUM KpuTepHujyMuMa, nujarso3a bB ce mocrasiba kaza je mpucyTHO 3 0J] YKYITHO YETHpHU
kputepujyma (pH>4,5; miedno-cuBkacta 60ja BarMHAJIHOI CEKpeTa, Mo3uTHBaH Budos Tect u
NPUCYCTBO KiTy-henrja Ha HATUBHOM MUKPOCKOIICKOM Tipeniapaty) (82). [lo Hayenty npemaparu
BarMHAJIHUX pa3Maza 0ojeHux mo I'pamy ce kiacudukyjy Ha OCHOBY INpHUCYCTBa oapeheHux
Oaktepujckux MopdoTunosa, kao mro cy Lactobacillus, Gardenerella-Bacteroides wu
Mobiluncus, n muxoBor Opoja y HopMmanHy, uHTepMenujepHy u BB rpymy (83). Ca apyre

cTpaHe, kareropusanuja no Mcon/Xajy moapa3dymeBa kiacudukanujy mnpenapata 00jeHHUX IO

11
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I'pamy Ha ocCHOBY eBadyanMje Tpe KBAJUTATUBHOI OJHOCA 3alaXCHUX OaKTEPHjCKUX
MOp(OTHIIOBa, HETO Ha OCHOBY Ta4HOT Opoja O6akTepuja. Y 1UIbY Ja ce 100Hje MTO MPeUU3HUjU
pesynrat kiacudukamuje, Mcon u Xaj cy yBenu W 1aBe noaatHe karteropuje: rpymy 0 (6e3
Oaktepuja) u rpyny 4 (Benuka koiuuyuHa ['pam-mo3utuBHHX Koka) (84). Kiejc je momaTtHO
moaudukoBao Mcon/Xaj kpurepujyme KOMOMHYjyhW  KyJATHBalMjy W  MOJICKYJapHY
uaeHTuduKanujy OakTepuja ca MHKPOCKOICKMM TIPErJIeJoM Mperapata 0ojeHuX mo ['pamy.
3amnpaBo, Kiejc je momenuo rpyny 1 (HopmanaH Haia3) y mojkareropuje: la (Iyru U TaHKA
I'pam-nio3utuBHK mtanuhu), 10 (xkpatku u nebenn ['pam-no3utuBHU wmtanuhu), 1abd
(komOuHarja mpBa aBa) ¥ rpyny nonyt rpyme 1 (enrn. 1-like) y xojy je cBpcrao I'pam-
NMo3UTHBHE Oaruie uperyiaapHor odmuka (85, 86). Mako mupoko kopuiiheHd, CBH MOMEHYTH
KPUTEPHjyMH MMajy Heke Hemoctatke. Ha mpumep, Heke cTyauje cy mokaszane na HanenroBu
KpUTEepHjyMH, y Tmopehemy ca AMCEIOBUM KpUTEPUjyMHUMa, MOTY MPEUEHUTH pEaTHy
npesasieHny bB u 1a yak Mory 3apaBe maiujeHTe HHTEpIpeTHpaTu Kao namujente ca bB (87).
Ca npyre ctpaHe, AMCEJIOB METOJ] je 3aCHOBaH Ha KJIMHUYKUM KPUTEpUjyMa M AMXOTOMAaH je,
IITO 3HAYM J]a MUMa caMmo JBE KaTEeropHje Hajas3a, JOK Cy MHUKPOCKOIICKE METOJe 3aCHOBaHE Ha
aHaJM3W BapHjalMje BaruHaiHe MUKpodIope W MMajy TpU WM Bumie kareropuja. CBe OBO
oTexaBa Mel)ycoOHO mopehere MOMEHYTHX METOJa Y CMHCIY IpOLeHE KOjy MeToay je 0osbe
KOPUCTHUTH U CTBapa noTpely 3a JOJaTHUM KOpeKIHjama y cMUcly Mel)ycoOHor ycarnamiaBama
INJarHOCTUUKUX KpuTepujyma. HayleHToBHM Kpurepujymu Kiacu(uKyjy BaruHajHEe pa3masze
KBaHTU(UKAIIM]OM OaKTEpHjCKUX MOP(OTHUIIOBA, IITO 3aXTE€Ba 3HAYAJHO BpEeMe 3a eBallyalujy u
BelITUHY nocMmatpada (88). [lomatHo, HaleHTOB cucteM kaTeropusaiyje ykjbydyje camo TpU
MopdoTUIIa MITO HE MOXKe OOyXBaTHUTH XETEPOreHOCT M KOMIUIEKCHOCT BarvHaJIHOT
mukpobuoma. Mako cy Hcon/Xaj m Krejc mnpeBazunum Heke Hemoctarke HayeHTOBUX
KpUTepHjyma yBojaehy KBAJIIMTATHBHY €Bajyallljy BarMHAJTHHUX pa3Masa, FhHXOB METOJl Ce HIIaK
0a3upa Ha aHAJIM3U MaJIor Jiena npenapara noj ysenudameM x 1000. [Tocmatpamem 5-20 BUaAHUX
noJsba moj yeenuuameMm x1000 akTyenHa mocMmarpaHa MOBpLIMHA MpenapaTa YMHU caMO Maily
(dbpakuujy yKymHe MOBPIIMHE IMpenapara MTO MOXKe OWTH y3pOK T'pEIIKe Y CMHCIY aJIeKBAaTHE
eBasyanuje peanHor crama (89, 90). /lomatHo, MHTEpBaIK CKOpHparma koj Hayenta cy Beoma
YCKH, HEKaJa ce pa3lIMKyjy Y camMO HEKOJMKO OakTepuja, M 3amakeHH Opoj OaKTepHjCKuX

MopdoTunoBa Moke BapHpaTH O] ,,0lleHhHBava™ 10 ,,0lemkruBada”. XOMOTeHOCT W JeOJbHHA
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mpernapaTa YCJIOBJb€HAa TEXHHKOM HAaHOIIEHAa Y30pKa Ha MPEAMETHO CTakJIo Takohe Moxke
YTUIIATH Ha MCXOJ eBalyaluje y3opaka. Jla Ou ce m30ersio 3axTeBHO Opojame OaKTEpHjCKUX
MopdortunoBa, Mcon/Xaj u Kiejc cy yBenu KBaJUTAaTUBHY MHKPOCKOIICKY €BallyalHjy.
[TomenyTe mMeTone cy 0oJbe y CMUCIY aa ckpahyjy Bpeme eBallyallyje y3opaka U Ja jeé CHCTEM
KpuTepujyma 00JbHM y CMHUCIY aJeKBaTHHjer AudepeHIpama Mop(OTUIIOBA JaKToOaIuIa, alu
Maja MOBpIIMHA IMpenapara KOju ce eBalyupa MOXKE YTHUILATH Ha MPOLEHY pealHOr CTama,
HapouuTo 300r HejenHake AeOJpMHE y30pKa Ha mpenapaTy. HOBH MUKPOCKOIICKH METOI UMa
HEeKe MpeAHocTH y aujarHoctui bB y omHocy Ha octane mukpockoncke merone (91). [maBna
pasnuka u3mehy metona xoje cy yBenu Hagent, Mcon/Xaj, Kiejc u HoBe MUKpOTICKE METOIE je
Ja TPETXOJHO YBEACHE METO/e KOPHCTe MHUKpPOCKOMNCKo yBennudamwe x1000, Aok je HOBU
MHUKPOCKOTICKH METOJ] 3aCHOBAaH Ha OICEpBAIMjH IpenapaTa Mo MUKPOCKOIICKAM YBEIUYamheM
x200. Ha npBu mornex je jacHO na ce MHUKPOCKONCKMM yBenmuameMm x200 oOyxBarta Beha
MOBPILIKHA MOCMATPaHOT Ipemnaparta, Hero noj yenundamweM x1000. 3anpaBo, ako je moBpUIMHA
CTaHJApIHOT MPEIMETHOT cTakia 25.4x76.2mm = 1935mm2, 1 aKo y3MeMo y 003up 1a henujcku
pa3ma3 unHM camo TpehuHy miounie (0KO 600mm2), a Jla je BeJIMYMHA BHJIHOT T0Jba TOJ
yBenudameM x 1000 0.035mm?, oHzxa ox ykymHO 17 143 mospa (600/0.035) anmamuszupamo caMo
15-20 nospa. Kana uctu npemnapat nocmarpamo noj ysenudamem X200, BeIrurnHa BUIHOT M0Jba
je 0,875 mm? (Opoj BumHMX mosba moj yBenunuamweMm x400 je 6,25 myra Behu Hero moj
yBenuuamweM x1000, ok je Opoj BUAHUX moJba mojJ yBenudawmeMm X200 uetupu nyra Behu y
oHOCY Ha Opoj BHIHUX ToJba moj yBenuuameM x400), mrTo 3Haum na anamusupamo 100-150
nosba oJl ykymHo 686 (600/0.875), unu " ykynHe moBpuiuHe miouunie. Ha ocHOBYy HoBOr
MHKPOCKOIICKOT MeToa Kor cy mpemanoxund Henamuh, et al (91), mopen moryhHoctu na ce
aHanu3upa Beha MoBpIlIMHA Mpenapara, MocToju ¥ MOTYhHOCT J1a ce eBaslyallija rnmpernapaTra Moxe
o0aBuTH 3a 3HaTHO Kpahe Bpeme. [Ipema HOBOj MeTo/HM, TpenapaTu ce pa3BpcTaBajy Ha 6 rpyna
npema Hanasy. Cama kareropuzanuja je (¢uieKCcHOMJIHA W MOXE Ce CBECTH Ha JBe TIpyle
(Hopmanan Hana3 u bB). JennocraBHHja je u Opxka o7 AMcenoBe KaTeropu3alyje, ITO MOXe
Oout oa momohu JekapuMa KIWHAYapHMa Yy CBAaKOJAHEBHOM paay Yy CMHCIY wu300pa
TepamneyTCKOT MPUCTYIa, TOCEOHO Y CiTydyajeBUMa TJIe I0JIa3H J0 Pa3iIakeha Y KaTerOpu3aluju
[0 Pa3IMYUTUM JAMJarHOCTMYKUM KpuTepujymuma. Tako HOp. mocebaH mpoOieM MpeacTaBba

T3B. HHTEpMEIWjapHa TIpymna 3a KOjy je IOKa3aHO Ja NpeicTaB/ba OakTepHjcKy (iopy

13



Cuexxana Martuh JlokTopcka nucepranyja

CacTaBJbCHY OJ] MHUKpOOpraHuM3amMa yYAPYKEHUX ca OaKTepHjCKOM BarmkHO30M, Kao IINTO je
Gardnerella vaginalis, u makTobanmiaa OOMYHO YApPYKEHHX ca HOpMaiaHoM ¢uopom. To je
TJIABHU PA3JIOT 3aIlTO CE€ MHTEPMEIUjepaH Haja3 cMarpa mpeiasHoM ¢azoMm u3mel)y HopMaaHor
u BB (92, 93).

HoBu MHKpOCKOIICKM METOJ je TMOHYAHWO HeKa oj pemiema: omoryhasa ,ouemuBauy” mga: 1)
dbopmynuIe WMIIPECH]y Ha OCHOBY pelaTUBHOr Opoja mranuhacTux M HemranuhacTux
MopdoTunoBa peayKyjyhu pu3MK O]l MOTpelrHe HHTeprnpeTanuje mnoehameM mocmarpane
MOBPIIMHE mpenapara u 2) 300r (GIeKCHOMIHOCTH KaTeroprja MoXe OUTH OPTaHHU30BaH y CaMo
JIBe Kareropuje (HOpMaJHM Hajma3 W bB), mro Moke uWMaTh 3HAYa] y KIMHUYKAM
MMIUTHKAIFjama.

YBohemeM MonekyiyinapHe Ouosioruje y aujarHocTuky BB je omoryhwmino 6oske carnenaBame
KOMIUIEKCHOT CacTaBa BarMHAIHOT MUKpPOOMOMa Kao W Mel)yCOOHOT OJHOCa MHKpOOpraHH3ama
koju ra yuHe (94). Ha oBaj HaumH je oMoryheHo pasymeBame OHOra ITO OM Tpedano aa
npejicTaBba ,,3/[paBa‘’ BarnHajlHa MHKpPO(IOpa Kao W OHO INTO MPEACTaBJba OACTYNAHE O
,,31paBore. Meronama monekyiaapae ouonoruje (PCR u real-time PCR) je moryhe npoBeputu
e(pUKAaCHOCT KJIMHUYKMX W MHKPOCKOICKMX METOJa JAMjarHOCTHKOBama bB, kao w
MO (UKOBATH IOMEHYTE Y LUJbY NMPEUU3HU]E IHjarHOCTHKE.

IIppa cryaumja Koja je KOpPHCTWIA METOJEe MOJIEKyJapHe JHjarHOCTUKE Y CMHCIY
KapakTepu3aiuje OakTepHja BarMHATHOT MHKpoOuoma je objaBsbena 2002. rommue (95). Ha
OCHOBY pe3yJTara OBe CTYAM]j€ je TIOKa3aHo Ja Cy KOJ y3opaka kinacudukoBanux rno Haygenry y
rpyny 1 (HopManaH Hana3) JOMUHHUpaIM JakToOauwiy, a aa je y bB rpynu no Hanenry Ouna
IpUCyTHA MellaHa BaruHanHa ¢uopa. PeBunupajyhu ctyamje koje cy y aHajau3d BardHaIHOT
MUKpOOHMOMa KOPUCTHIIE MOJIeKyJIapHe TexHuke y nepuoay oa 2002-2008, CpunuBacan et al. cy
3aksbyursii a je BB 3amcra yapyxkeHa ca TyOMTKOM JakToOammia ¥ TI0jaBOM W/HIIK
JOMUHAIIM]OM JIPYTHX aHaepoOHMX OakTepHja Koje Cy UACHTU(UKOBAIH, ITO HUje Ouino moryhe
npe ypaauTd MeToJaMa KOHBeHIMoHanmHe Oaktepuoinoruje (96). Hexe ox oBux Oaxrepuja cy
npunagane poay Jsakrobamwna (L. iners), 1ok cy JApyre IOMHHAHTHO JETEKTOBaHE KO
oakrepujcke Barmose (A. vaginae, BVAB1-3). Ha ocHoBy BehmHe cTyauja Koje Cy KOPHUCTHIIC
MOJIEKyJIapHEe TEXHUKE JeTeKlM]je U kBaHTU(uKanuje y nepuoay ox 2008-2013. 3amaxeHo je aa

Cy JIakTOOAIIIN OUIIM MTPUCYTHHU KOJI CBUX KaTeropuja olemeHux no Amceny u Hayenty, anu na
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je L. crispatus wu3pa3uTo TOMHHHPAO KO ‘“‘3ApaBOr' BarmHaJIHOT MUKpoounoma (97-106), 1ok je
L.iners peoBnasaBao y y3opiuma CBpCTaHuM y uHTepMmeaujepuy u BB rpymy (97-103). Heke o
Hajuerthe neTekToBaHMX OakTepuja Koje cy Omie yapyxkene ca BB cy G. vaginalis, A. vaginae,
BVABLI-3; 3atum Gaktepuje koje cy mpumnanaie poaouma Prevotella, Eggerthella, Dialister,
Megasphaera, Sneathia, Leptotrichia, Parvimonas, Veillonella, Bacteroides, Mobiluncus,
Porphyromonas, Mycoplasma, Ureaplasma, Streptococcus, Staphylococcus, Gemella u
Escherichia/Shigella (96-98). 3anmaxeno je ma cy G. vaginalis u Prevotella spp Ouie uecto
MPUCYTHE W KOJ ,,3ApaBOT"* BarMHAIHOT MUKpOOHMOMa, alH je HKUXOB Opoj KOJ BarmHo3e OHO
3navajuo Buimn. Crymuja kojy cy CpunmBacan et al. ciposenu 2013. je craBuia moja murame
MHTEpPIIPETAINjy MHKPOCKOICKHUX mpenapara nmo Hanenty (107). ITo oBoj cryauju MopdoTumn
koju je mo Hapenty tymaden xkao Mobiluncus je mo MosekynapHOj aHaJIW3W BHIIE OJroBapao
BVAB-1. Mako cy oBo 3Ha4ajHa 3amaxkama, 003upoM Jia cy 00a MUKpPOOpraHU3Ma yApyKeHa ca
bB, Huje Ouio KIMHUYKE pesieBaHTHOCTH. HaxanocT, Ha OCHOBY IMOMEHYTHUX CTyJIHja cacTaB U
3Ha4aj MHTEpMEAMjepHE IPYyIE je OCTa0 HEMOTIYHO pazjaiimbeH. OHO HITO je Takole 3aHUMIBUBO
Cy 3amakama HEKHX CTy[Hja Koja Cy MpoHAaIlIa Be3y u3Mel)y THma BarmHaIHOT MHUKpoOHOMa U
MIPEIMCIIO3UIMje Ka HEKUM IMPOY3POKOBAUYMMAa BarMHHUTHCA. TaKo je Ha MpUMEp YOUYCHO Ja je
BarMHajiHa KoJloHM3aiMja rybuBuilama Candida spp Owima demha yKOJIMKO Cy JAOMHHAaHTHH
KOHCTUTYEHTH BarMHaJHOT MHUKpOOMOMa OWIM JakToOaIluiIv, JOK je HH(EKIHja MpOoTO300M

Trichomonas vaginalis 6una yenthe ynpyxeHna ca 6aktepujckom BaruHo3om (108-111).

1.2.9 Tepanuja 0akTepujcke BaruHo3e

[Tonmumukpobna etwonoruja bB 4MHM OBO cTame TEMIKUM y CMHUCITY aJeKBaTHOT u300pa
oarosapajyher Tepaneyrckor npuctymna. bB Hajuemthe Hactaje kaga mpoMeHe y HUBOMMA
XOpPMOHA pe3yATHPajy CHIKEHEeM BarnHaiHe pH BpenHocTH, mTo Jajke MoAU(UKYje BarnHAIHY
mukpodiopy (112). Kox mosnoBune TpyaHuila ¥ TpehinHe jkeHa KOje HHUCY TPYAHE JOJa3H JI0
CIIOHTAHOT CAMOM3JICUCHha YCIIOCTaBbalkheM HOPMaiHe BarnHaiiHe Mukpodiope (115). Umajyhu
y BHUJYy HEIOBOJbHO JepHuHHMCaHy eTHonorujy bB, uecto nonmasu g0 rpemiaka y jedyermy OBOT

nopemehaja, mro pesyntupa pekypeHtHouthy BB. Tepamuja je 3acHoBaHa Ha NPUMEHH
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AHTUOMOTHKA KOJ CHUMITOMATCKUX IallMjeHTKHIbA, N0 T'yOWTKa CHMITOMAa M HOpPMaJIM3aldje
MUKPOCKOIICKHMX Haja3a. JIeuerme acMMIITOMATCKUX JKeHa ce M30erapa, 3aTo IITO 33 MOCICTUILY
MOK€ UMaTH CUMIITOMATCKy HH(EKIHjy ribuBulilaMa. MelyyTum, Jieuehe aCHMIITOMATCKUX JKEeHa
ce Tpemopydyje y ciiy4ajy moTpede 3a crnenuuIHNM THHEKOJOIIKUM MpoleAypaMa paau
npodunakce (113).

Tepanuja BB ce Hajuenthe cipoBoM CHCTEMCKOM HJIM TOIMKATHOM MPUMEHOM METPOHH]IA30J1a
wm  kuaaamunuia (114). Knuagamunwe je 0akTepuoCcTaTHK KOjU Jenyje Ha aepoOHe
Oakrepuje, ykipyuyjyhu nHeke I'pam-mosutuBHe wu ['pam-HeratuBHe aHaepoOe, HOK je
METPOHH1a30J1 OAKTEPHUIIMIHN aHTUOMOTHK KOjH Jenyje Ha ['pam-HeratuBHe aHepoOe. BakHo je
HATIOMEHYTH Jla METPOHM[A30Jl HE Jejyje Ha JlakroOaruie, Tako Ja HE PEeMETH 3HauyajHH]je
BarMHajgHu ekocucteM. lIpemopydeHe m03e NOMEHYTHX aHTHOMOTHKAa y Jjedewy bB cy:
MeTponuaazon S00mg per oS, ABa myTa JHEBHO cenaM JaHa; kauHaamuiua 300mg per os nBa
myTa JHEBHO TOKOM cenam gaHa u 0,75% MeTpoHUAa3051 BariHAIHU KPEM jeTHOM WJIM JIBa IyTa
nueBHo TokoMm mer mana (115). Cyrepucane cy W aiaTepHaTHBHE OINIHKje Kao mTo cy: 1)
MeTpoHHaa30a 250mg per 0S, 5g MeTpoHHIa30J HWHTpaBaruHaiHO cemaMm jgaHa (114) u 2)
Metporuaazon 400mg tokom et nana (117) u 2% KIMHIAMUIMH jeJHOM JTHEBHO TOKOM TIET
nana (116).

CBu Mozenu nederma Cy MOoKa3alHu 3aJ0BOJbaBajyhn HUBO Jedera. MeTpOHHUIa30)1 TPUMEHEM
nepopaiiHo y A03u oa 500mg nBa myTa JHEBHO TOKOM CeJlaM JaHa j€ M0Ka3ao HUBO JIEJI0Bamba 01
23-99%, oK je HEe3HATHO HWXH HUBO JIEJIOBamka 0o y ciaydajy npumene 0,75% MeTpoHuaa30i
BaruHaigHOTr Kpema (26-81%) (117, 118). Mako je HUBO jenoBama KIMHIAMHIIMHA Y JTO3HM O]
300mg per 0s nBa myTa JTHEBHO TOKOM celaM JaHa Ouo 3amoBosbaBajyhu (70-94%) (114), HuBo
JIeTI0Bakba TOMMKAIHOT KIMHIAMHUIMHA je 0uo auckyradbuian (30-37%) (116). Be3 o63upa Ha
ycnenrHoct tepanuje, 25-30% sxena Hajuenrhe moHoBo pa3Buje bB y mpBa tpu mecema u 50%
XKeHa y nepuoay on 6-12 meceun. PexypentHoct Mmoxke umartu crneaehe y3poke: 1) peundekuunja
OMOTUTIOM JPYTavydjuM O]l OPUTHHAIHOT OMOTHUIIA TapAHEpelie, WK 2) HeaJeKBaTHA epauKaliija
WHQPEKTUBHUX MHKPOOpPTraHW3ama, W CTora HeMOTyhHOCT JlakroOaliia /Ja YCIIOCTaBe CTambe
,,37IpaBoOr* BarmHaJIHOT MUKpoOroma (113, 118).

OTkako je mpBH MYT JEMOHCTPHPAHO YCIENIHO Jieuewe bB y TpyaHohw mpumeHnom jorypra

(119), mHoOre crymuje cy TecTHpalie €(QHKACHOCT MPHUMEHE NPOOMOTHKA KOjU CalpiKe
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nakTobanmiae y tepanuju bB (120, 121). IIpoOHOTHIM Cy KMBH COjeBH MHKPOOPTraHH3aMa KOjH
nMajy OJaroTBOPHO [IEJCTBO Ha opraHm3aMm. l[IpuMemyjy ce IepopaqHO U CBOje JI€jCTBO
OCTBapyjy y JWT€CTUBHOM TpakTy peryaumyhu upeBHy ¢iaopy u  aenyjyhm
MMYHOCTUMYJIATOpHO. M3 1peBHOr TpakTa, MPOOMOTHIIM KOJOHU3Y]Y T€HHTaTHU TpakT. [lpu

yrnoTpebu npoduoTuka y jeuewy bB 3anaxen je HuBo nenoBama ox 40% (122, 123).
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2 IMJBEBU U XUIIOTE3E UCTPAKUBAIBA

2.1 lln/beBUn

2.1.1 llpumMapHy UUJb

YTBpauTu aa au mocToju ciarame pesynrara qooujernx PCR u real-time PCR anamm3om ca
pe3yaTatuma eBaiyallyje BarHHAIHOT CeKpeTa JOOHjeHHX YIMOTpeOOM AMCEIOBOT KPUTEPHjyMa
(KIMHUYKA KPUTEPHjyM) W pe3yiTara aHajiu3e BarMHAJIHUX pasMasza OojeHux mo ['pamy
nobujenux karteropusamujoM no Hyuenty, Mcon/Xajy, Kiejcy u MUKPOCKOINCKO] METOIU O

Henaauhy et al.
2.1.2 CekyHaapHu U/beBH

1. Kareropucatu BarmHaJHE CEKpEeTe Ha OCHOBY AMCEIOBHX KIMHHYKUX KPHUTEpUjyMa U
MUKpockornckux kpurepujyma mno Hyupenry, Wcon/Xajy, Knejcy u HenanuheBoj
MHUKPOCKOIICKO] METO/IH.

2. WUnentudpurkoBatu u kBantudukosatu Lactobacillus spp, Gardnerella vaginalis u
Atopobium vaginae y npeaxoHo KaTeropucaHiM MpernapaTuMa BarnHATHAX pa3Masa.

3. KBanTn¢ukoBatu yKynmHH BarHHaJIHH MUKPOOHOM.

4. Oppenutu penatuBHu ogHoc Lactobacillus spp, Gardnerella vaginalis u Atopobium
vaginae, MeljycoOHO U y OTHOCY Ha YKYITHU BarnHaJIHU MUKPOOHOM.

5. VYTBpauTH Aa I MOCTOju crarame pesynrara nooujernx PCR u real-time PCR ananmuzom
ca pesynararuMa kBanurtaTuBHe Kareropuszanuje (I, Il, Ill) Barumnamaux cekpera
nobujeHux ynorpeboM AmMcenoBor Kpurepujyma (KIMHUYKH  KPUTEPUjyM) U
kputepujyma no Hynenry, Ucon/Xajy, Knejecy u Mukpockonckoj meroau no Henanuhy
etal.

6. YTBpauTH 1a JHM MOCTOjU cjarame pesyarara gooujenux real-time PCR amamusom ca

pe3ynraTuMa KBaHTUTAaTHBHE KaTeropusuuuje (mpas3aH, yMepeH, IyH), BaruHaJIHHUX
18
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pasmasa 6ojeHux mo I'pamy, kacupuKOBaHMX MO MUKPOCKOIICKO] MeToau 1o Henaawhy

et al.

19



Cuexxana Martuh JlokTopcka nucepranyja

2.2 Xumnortese

2.2.1 IlpumapHa xunore3a

ITocroju cnarame pesynrata mooumjenux PCR u real-time PCR amanmsom ca pesyiratuma
eBajyalje BaruHAJIHOT CEKpeTa MOOHMjeHUX YyrmoTpeOoM AMCEIIOBOT KpUTEpHjyMa (KIMHUYKA
KPUTEPHjyM) W pe3ylTaTa aHaIM3e BarMHAIHUX pa3Mma3a Oojenux mo ['pamy mobujeHmx
kareropusanujom o Hynenry, Mcon/Xajy, Knejcy u mukpockorckoj meroau o Henaauhy et

al.

2.2.2 CekyH/1apHe XUIIOTe3e

1. Kareropuje BaruHaiHOT CeKpeTa yTBpheHe CTyaujcKHUM MeTojaama cy kBanutaTuBHe (I,
I1, I1l) u kBanTHTaTHBHE (TIpa3aH, yMepeH, MyH);

2. 'V y3opumMa mpernapara BariHaJIHUX cekpeta 6ojenux 1o ['pamy ce Hanaze Lactobacillus
spp, Gardnerella vaginalis u Atopobium vaginae;

3. Lactobacillus spp, nomunupa y Hopmanuum (1) a Gardnerella vaginalis u Atopobium
vaginae, y Haia3uMa BarMHAITHHX CEKpeTa KIacH(pHUKOBAHUX Kao OAaKTepHjCcKa BarmHO3a
(1), mpu yemy je BUXOB OJHOC YPAaBHOTEKEH y HHTepMeanjapHuM Hanasuma (11);

4. YKynHH BarmHaJHH MHKPOOMOM BHCOKO KOpENMpa ca pe3yjiTaTUMa KBAaHTHUTATHBHE
Kateropusuije (mpaszaH, yMEpeH, MyH) BaruHAJIHUX pa3Masa, 0ojeHux mo ['pamy,

KIacH(PUKOBaHHUX MpeMa MUKPOCKOICKoj Metoau o Henamuhy et al.
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3 MATEPUJAJI U METOJIE

3.1 [Inan ucTpaxkuBama

Crynuja je nu3ajHUpaHa Kao peTpocrekTrBHa U odyxBaruna je 120 tpynnuna (ctapoctu on 18-
40 romuHa) KojuMa jé TOKOM peloBHE KOHTpoje, Ha Oneibewmy 3a ruHekosnornjy BMA y
beorpany, y3uman BaruHaiaHu Opuc. Y CTyaujy HUCY OWJie YKJbyYCHE IMallMjeHTKUbE Miahe of
18 u crapuje ox 40 roauHa, TMAIUjEHTKUIE Ca MYJITHIUIMM TpyaHohama, aHoMaidjama
MaTepuie, KOHM3auWjoM rpiamha Martepuie, Kao HU TANUjEHTKUEE Cca IMPETXOTHUM
npeBpeMeHuM mnopohajuma wnu nobavajuma. llanujeHTkume koje cy Ouiie moa OuiIo KakBOM
TEpaIjoM JIBE HelleJbe Mpe Mperiiesia, Kao U MalMjeHTKUbE KOje Cy MMajle CeKCyallHe OIHOCE

HeJleJby JIaHa IIpe Mperiiesia, Takohe Hucy Ouiie yKjbydeHe y CTYAn]y.

On nanujeHTKuba cy y3UMaHU BaruHaJIHU OpUCEBU KOjU Cy KOpUIIheHH 3a PaBJbee HATUBHUX
npemnapara u npenapata no I'pamy. BaruHanHu cekper je olewmuBaH M0 KIMHUYKUM (AMmcen) u
MuKpockornckum kpurepujymuma (Hapent, Wcon/Xaj, Kiejc, HOBU MHKPOCKONCKH METON).
HakoH MHUKpOCKOIICKE eBalyalyje, penapari ¢y KopuinheHu 3a MosieKyinapHy aHanmusy (real-

time PCR).

Etnuku Komurter BojHomenunuacke Akanemuje y beorpany je 01o0pruo mpoTOKoJ CTyAHje U
CBE MAallJEHTKUIE Cy Jlajle carjacHOCT J]a YUYECTBY]Y Y CTYAM)H MyTeM MHCAHOT MH(POPMHUCAHOT

IIprUCTAaHKa.
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3.2 Y30pkoBame U NPUMeHA KIMHNYKUX KPUTEpUjymMa o AMcey

[Ipe BarunHamHOTr TIperiiesa, y BaruHy je OMO CTaBJbaH CHEKYJIyM Oe3 yrorpebe JyOpuKaHca U
KIMHAYKUAM TIPETJIeJIOM je KOHCTAaHTOBaHAa KOJMYMHA, KOH3UCTEHIMja M 00ja BarMHaJIHOT
cekpera. Ca GOYHOT BarMHAJIHOT 3UJa Cy y3UMaHa MO JBa y30pka nmamydHuM Opucom. IIpBu
y30paK je 610 HaHOIIEH, OJaruM KOTpJbamkbeM IITanuha mo JTy>KUHH, HA MUKPOCKOIICKY TUIOYHUILY
nuMeHsmja 76,2x25,4 mm. [Ipeko y30pka je moToM HakanaBaHa Kam (hU3HOJIOIIKOT pacTBOpa U
CTaBJbaHO TIOKPOBHO crakio. [Ipemapar je 3atum mpemiegaH 1oJ  (Ha3HO-KOHTPACHHM
MUKpockorioM Ha yBenudamy x400. [lo 3aBpiieTky MHUKpPOCKOIICKOT TIperiiesia, Ha HCTH
mpermapar je ykarnaBana kan 10% kaiujymM-XuapoKcHaa pajy JIAaKIIe BU3yaau3alyje cropa u/uim
xua ripuBHLa. J[pyru y30pak je Ha Clii4aH HauuH pa3Ma3uBaH I10 TUIOYUIIH, CYIICH Ha Ba3IyXy,
6ojen o I'pamy u apxuBupan. [Ipo6a ca 10% KkaaujymM-XUAPOKCHIIOM, Y OKBHPY AMCEIOBOT
KpUTEpHjyMa, je M3BOheHa TaKo IITO je HAa MaMy4yHHW InTanmuh ca y30pKOM y3eTor ca OOYHOr
BarMHAJIHOT 3WMJa HakamaBaHa mo kan 10% xkamujym-xuapokcuaa. llpucycTtBo mMupmca Ha
nokBapeny pudy (“fishy” odor) je ykasuBao Ha mo3utuBaH TecT. Barunanuu pH, y okBupy
AmMcenoBor kpurepujyma, je 6mo oapehusan makmyc manupom (Merck pH pacnona ox 4,0 o

7,0).

AMcenoB KpuTepujyM je 0azupaH Ha MPUCYCTBY:

1. XomoreHor, 6e1u4acTO-CUBKACTOI BATMHAIHOI CEKPETa;
2. Mupuca nmokBapeHe pube kaja ce Ha cekpeT Hakama 10% xammjym-xuapokcun (,,wiff
TECT);
3. IIpucyctBo ,,clue henuja Ha HATHBHOM MUKPOCKOIICKOM npenaparty (Buiie oa 20%);
4. pH Barune mpeko 4.5
buno je morpebHO je na Tpu on 4eTupu AMcenoBa KpuTepujyma Oyie MO3UTHBHO Ja Ou ce

MOCTaBWJIa IMjarHo3a 0aKTepHjCKe BarnHO3e.
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3.3 Mukpockoncka eBajyanuja npenapara 6ojenux no I'pamy

[Ipenmapatn BarmHanHUX pa3Masza 0ojeHu mo I'pamy, cy OWMIM MHUKPOCKOICKH €BalyUpaHU U
KaTeroprcaHu 1o KpUTEpHjyMHuMa Koje cy ycrnocraBuwin Hanent, Mcon/Xaj, Knejc u Henaauh et
al (moBa MuKpOCKOmcKa MeToaa). Pamu Jjakiie Kommapanuje, CBH Hajla3d Ccy Owid
KIacu(UKOBaHU HA TpW, WM 1Be ryme. Kama cy MHKpockoricke meroze Owmiie mopeheHe ca
Hagientom kao ,,3matHuM™ crannmapaom, Mcon/Xaj u Knejc cy knacudukoBanu y Tpu rpyme
Hajasza Tako mTo cy rpyna 0 u 1 Owie HopmanaH Hanas; 2 je OMO MHTEepMeaujepaH Hajas; a
rpyna 3 u 4 OakTtepujcka BaruHo3a. CIMYHO OBOME, Halla3u HOBE MHUKPOCKOIICKE METOJIE Cy
Oounm kinacupukoBanu y Tpu rpyne Ha cinenehu naumn: HII (Hopmanan nyH) u HY (Hopmanan
yMepeH) Cy cBpcTaHu y HopmanaH Hanas; HH (mopmanan vyn) u bBH (Gakrepujcka BaruHosa
HyJ) Cy CBpPCTaHU y WMHTEpMEeIujepaH Haina3, oK cy bBY (Gakrepujcka BaruHosza ymepeH) u
BBII (Oakrepujcka BarmHO3a TyH) cBpcTraHum y Oakrepujcky BarumHo3y (bB). Kama cy
MHUKPOCKOIICKE MeToje Owie mopeheHe ca KIMHWYKHM KpuUTepujymMuMa mo Amceny (Amcen
KaTeropusyje cBe Hallaze y HopMmanaH uinu bB), cBe Hamaze MUKpPOCKOICKHX aHaiu3a CMO
MOpeMId ca AMCEJIOM Ha JiBa HAYMHA: TaKo IIITO CMO Ipyny uHTepMeaujepuux Hanaza (UM/I)

MHTEPIPETUPAIN Ka0 HoOpMasiaH Hana3 win cmo UM/I unrepnperupanu kao bB.

3.3.1 KaTeropu3anuja npenapara BaruHaJHuX pasma3sa no Hayenry

VYxpartko, HayeHTOB crctem 00/10Bama je moapa3yMeBao KaTeropusainjy pa3masa, mocMaTpaHuX
MHUKPOCKOTICKH 10J] yBeiaudameMm x1000, y Tpu rpyrne Ha OCHOBY OakTepHjcKor MopdoTHra.
MopdoTtunoBu cy 6N KaTeTOPUCAaHU HAa OCHOBY NMPOCEYHOT Opoja GakTepHja Mo MOCMaTpaHOM
BUJHOM MOJbY (mocMatpa ce 5-20 mosba). AKO je MO BHIHOM IOJby Iperno3Haro Bume ox 30
nmaktoOaruia, ckop je 6uo 0; ako HUje Ouo TakToOaruia, ckop je 6uo 4. Ako cy OwiIM oJICyTHH
mopdotunosu tuma Gardnerella, ckop je 6mo 0; a ako ux je 6mito npucyTHo BHIe o 30, CKop je
6no 4. Ha ocHOBY npucycTBa Ipyrux Mop¢oTuroBa, kao mto je Mobiluncus, 6uno je monaBano

jomr 2 6oma. Ha ocHOBY (puHamHOr cKOpa CBU Hajla3u Ccy OMIM KiIacu(UKOBaHM Ha: HOpMaJlaH
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Hamas - rpyna 1 (0-3 6oma), uHTepMeanjepan Hamas - rpyma 2 (4-6 6omoBa) U GaKTEpHjCKyY
BaruHO3y - rpyma 3 (7-10 6omoBa) (Tabena 1).

Taoesa 1. HlemaTcku npukas cucrema 0010Bakba MUKPOCKOIICKHX NMpenapaTta BATHHAJHUX

pasma3sa, 6ojenux no I'pamy, no HagenToBuM KpuTepujymmuma.

Bonosu Lactobacillus Gardnerella/Bacteroides 3axpusibenu I'pam-
Mopdorun Mopdotun BapHjaOuIHU

wranuhu
Mobiluncus

0 4+ 0 0

+ +

1 3+ 1+ 1+ noaum 2+

2 2+ 2+ 3+ naum 4+

3 1+ 3+ -

4 0 4+ -
Boposame 0azupaHo Ha Opojy Mop¢oTHIIOBA 10 BUIHOM N0/bY (MUKPOCKOICKO yBeandame x1000):
0=0; 1+ =<1;2+=1-4; 3+ =5-30; 4+ =>30
Yxynas 6poj 6onoBa: 0-3 HopmasiaH; 4-6 nuaTepMenujepan; 7-10 6akTepujcka BarmHosa
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3.3.2 Knacudukanuja npenapara BaruHajaHux pasmasa no Ucon/Xajy

Hcon/Xaj xnacudpukanmja je 3aCHOBaHa Ha KBAIMTATHBHO] MPOLEHH NpUCyCTBa OakTepuja Ha
pasmasuma 6ojeHum 1o I'pamy (ymecto oapehuBama TauHor 6poja 6akTepHja) Moa yBEIMYamheM
x1000. V¥V nopehewy ca HaypentoBum cucremom, Mcon/Xaj uma jom nBe karteropuje: 0 (6e3
Oaktepuja, T3B. ,,4UCTY" Tpymy) u rpyny 4 (I'pam-nmo3uTHBHE KOKe Kao mTo cy Streptococcus

uu Staphylococcus) (tabena 2).

Ta6esa 2. lllemaTcku NpuKa3 KpUTEepUjymMa 3a KIaCH(PUKALMjY MUKPOCKOIICKHUX

npenapara BaruHaJIHMX pa3Ma3sa, 0ojenux no I'pamy, mo Ucon/Xajy.

KBasuTaTtuBHa npoueHa npucycra oapelenux mopdgorunosa noa
fpyna MHKPOCKOINICKUM yBeandamem x1000.
0 Ha npenapary nema 6akrepuja
1 Jomunupajy I'pamM-no3uTuBHHU wTanuhu
2 [Ipucythu u I'pam-nozutuBHM mranuhu u ['pam-BapujaOuiHu KOKO-0anuian
Homunupajy ['pam-Bapujabriinu KOKO-0alluiau /Wi 3akpuBsbeHu [ pam-
> NO3UTUBHU IITanuhu
4 Jomunnpajy I'paM-1io3UTHBHE KOKE
0 u 1 HopMaJiaH; 2- UHTepMeaujepaH; 3 U 4 — 0aKTepHjcKa BarnHo3a
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3.3.3 Knacudukanuja npenapara BaruHajaHux pasmasa no Kiuejcy

KrejcoBu kputepujymu cy 3acCHOBaHa Ha kareropusainuju mo Mcon/Xajy, y3 noneny rpymne 1 Ha
la (kpatku u nebenu Oarmuim), 16 (myru w Tanku Oanmnw) u 1ad (MemaHW JTaKTOOAIWIH).
Takohe, kareropmsanuja no Kiejcy mompazymeBa u kinacudukanmjy y 1-like rpymy, koja
obyxBata ['pam-mo3utuBHe OakTepuje mudreporaHor MopdoTuna, U ,,MypyaeHTHY rpymy 1
(momuHaHTaH MOPGOTHII CYy JTAKTOOAIMITN Y3 TPUCYCTBO Jieykopeje). ['pyme 2, 3 u 4 mo Kiejcey,

0JlroBapajy ucronMeHuM rpynama mo Mcoun/Xajy (tabena 3).

Tabena 3. LllemaTcKku NpUKa3 KPUTEPHUjyMa 32 KIACHPUKANN]Y MEUKPOCKOIICKHX

npenapara BaruHaJHUX pa3Ma3sa, 6ojenux no I'pamy, nmo Kiuejcy

KBanuraTuBHa npoueHa npucycrsa ogpelenux mopporumnosa noj
I'pyna
MMKPOCKOINICKMM yBeaundameM x1000.

0 Hewma 6axrepuja.

1a — foMuHUPAjy IyTH U TaHKW | pamM-IO3UTUBHHU IITanmuhu

10 — noMuHupajy Kpatku u nedenu ['pam-no3utuBHH mTanuhu

1a0 — MemaHO MPHUCYCTBO JIYTrMX M TaHKHUX 3ajeJHO Ca KpaTKUM U Je0enuMm

1 ['pam-nio3utrBHUM mITanuhuma

1-like — nomunupajy I'paM-mo3uTHBHYU AUPTEPOHIH

Jleykopeja — ['pam-nio3uTHBHU mTanuhu y3 NpUCyCTBO MOIUMOP(HOHYKICAPHUX

JIEYKOLUTA

2 [Tpucythu u ['pam-no3utuBHM mranuhu u ['paM-BapujaObuiIHU KOKO-Oaluiu

Homunupajy ['pam-BapujabuiiHu KOKO-0aIlUIu W/WIH 3aKpUBJHEHH [ pam-

MO3UTUBHU IITATNNA

4 Jomunupajy I'pamM-nio3uTHBHE KOKE

0 u 1 HopMaJiaH; 2- uHTepMeaujepaH; 3 U 4 — 0aKTepUjCKa BAarMHO3a
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3.3.4 Knacudukanuja npenapara BAriHAJHUX pa3Ma3a o HOBOj MUKPOCKOIICKOj MeTOIU

Hosa mukpockorncka merona (91) je 3acHOBaHA Ha OLCHMBaKYy BarMHAHUX pa3Ma3a 00jeHHX
no I'pamy mox MukpockornckuMm ypenundameM X200 M HBUXOBOj KaTeropu3aldju Ha OCHOBY
npucyctBa 6ammiapaux popmu (bD) u apyrux dopmu (we 6ammnapue popme — HbD). Hajkpaha
Ty’KMHa MHKpOOpraHu3Ma koja ce moxa yeenmuameMm x200 morna audepenuuparu xao b je
1.5um. Ha ocHOBY OBe unmbeHulle, nof yBenndameM x200, Huje 6uso noremkoha y IpoleHu aa
JIM Ha Tpenapary npeosianasajy b® (> 1.5um, makrobarumm), wim HB® (< 1.5um, 6akrepuje
KOje Cy yapykeHe ca OakTepujckoM BaruHo3om). bpoj B® u HB® ce mo HOBOj MUKPOCKOIICKO)]
METOAM TPOIECHHUBA0 CEMHKBAHTHTATUBHO Ha cleaehw HauWMH: Tpemapar ca OpojHHM
OakTeprjaMa Koje mpeKkpuBajy Behu jaeo mpemapata (u3mel)y, oko ¥ Ipeko enutenHux henmja) je
O6uo ki1acuuKoBaH Kao ,,IIyH, IpernapaTr ca peTKkuM OakTepujaMa (YIrJIaBHOM OKO ETHUTETHHX
henuja) je Omo cBpcTaH Kao ,,yMepeH*, U MpemapaT ca CKOpO OJACYTHHM Oaktepujama je Ouo
KaTeropucaH Kao ,,ipa3zad‘ wiu ,,Hya"“. Y 3aBUCHOCTH oJ ogHoca b®:Hb®, Hana3u cy noaaTtHo
Ownn KateropucaHu y rpymne: HopManan W bB. Ha oBaj HaumH, cBu mpemaparu cy OuTH
kinacupuKoBaHu y 6 MOArpymna, OJHOCHO MO TPH KAaTEeropHuje y CBaKoj IpyId, a TO Cy: TPH ca
HOpMaJIHUM HanazoM (Hopmain Hya1 — HH; Hopman ymepen — HY u Hopman npazan — HII) u tpu

rpyne ca 6aktepujckoM BaruHo3oM (BB nyn — BBH, BB ymepen — bBY u bB nyn — BBII).
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Tabena 4. HlemaTcku npuka3s 3a KJiacuPUKaNMjy MUKPOCKOIICKHX NMpenapara BaruHAJHUX

pa3mas3a, 6ojenux no I'pamy, o HOBOj MUKPOCKOIICKOj MEeTOIH

CeMU-KBAaHTUTATHBHA MPOLIEHA ,,1eJ1YJIAPHOCTH HA OCHOBY NPUCYCTBA U Opoja

oapehenux 0akTepujckux MOP(OTHIIOBA MO MUKPOCKOINICKMM yBeJnyameM x200

HIT BBII
HY BbBY
HH BBH

HII — nopmau nyn; HY — Hopman ymepen; HH — nHopman nys; bBII — BB nyn;
bBY - bB ymepen; bBH — BB ny..
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Cauka 1. Hopmanan nyn (HIT) — jacna nomunanmja I'paM-no3uTuBHUX iTanuha (JTakToOaImiIn)

KOju cy pacnopelhenu oko u npeko enurennux henuja. Yeehame x1000.
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Cimka 2. Hopmanan ymepen (HY). 3natHo mamu Opoj ['pam-no3utuBHuX mranuha y ogHOCy

Ha ,,iyH" npenapat. Llltanuhu ce yrmaBHom Hanasze oko enutenHux henuja. Yeehame x1000.

Enuresna heaunja

| ‘]):I‘\I-Il() 3SUTUBHM mTanuhn

B

A
o

R ‘\ &£
L o -
B e P : -
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Cauka 3. Hopman nyn (HH). ['pam-mosutvBHM Oaliii H3Yy3€THO PETKH, YIJIAaBHOM

pacniopehenu oko enutennux hemmja. Yeehame x200.

I'pam-no3nTHBHHY WITanuhu

Enurenne henuje
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Camuka 4. BB nyn (BBII). Jlomunanuja ['pam-BapujabmiiHux KoKo-0anuiia Koju cy pacnopeheHu

OKO M mpeko enurennux henuja. Yeehame x200.

I'paM-BapujaduIHu KOKO-0anNIH

~

Ennrtenna hennja
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Cauka 5. BB ymepen (BBY). Ymepen 6poj ['pam-Bapujabusiaux Koko-0aimia pacopehenunx

yIIIaBHOM OKO enuTenHux henuja. Yeehame x200.
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Ciuka 6. BB nyn (BBH). Beoma perku ['pam-BapujaOuiiHu Koko-Oaumimu pacrnopelheHu

YIIIaBHOM OKO enuTennux henuja. Yehame x200.

b3

Enurenna henuja

I'pam-BapujadHIHN KOKO-0aLHIH
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3.4 MoJiekynapHa aHa/JM3a

3.4.1 llperperman npenapara 6ojenux mo I'pamy

JIHK OGakrepuja je Ouia M30/10BaHa ca MperapaTa BarMHATHUX pa3masza 0ojeHux mo ['pamy mo
MoaubUKOBaHO] METoAM KOjy cy omucanu CpunmBacan et al (124). Ykparko, mpemapata Cy
Ouny yniiheHW KCWIIONOM paliv yKIIamama MMEP3UOHOT yJba M MOTOM MOTalaHH Yy PacTBOP
KCHJIONIa U eTaHojia y ofgHocy 1:1 (pamu cnpeuyaBama €BEHTYyalTHE Pe-MPEIUNUTAIN]C KPUCTA-
BHOJICT/KapOo-pyKcHH 00je, Koja ce Kopuctu y 6ojemy mo I'pamy). Hakon ucnupama y 100%

€TaHoJly, IpenapaT cy OWIM CyIIeHH Ha COOHO] TeMIepaTypH.

3.4.2 Excrpakuuja JHK

Excrpaknuja JIHK je oGaBibena mpema ymyTcTBY mpou3Bohada kuta 3a ekcrpakiujy JHK
(QlAamp DNA extraction mini Kit, Qiagen). IIpe nporeaype MO YKJbYUHUIH TEPMAIIHU IIEjKEP
710 TocTH3ama Temiepatype oa 65°C. 3atum cMo pacTBop 3a nu3upame hemuja (Lysis buffer) u
pacTBop 3a ucnupame (Washer) mHKyOWpanu y 3arpejaHoM TepMmaiaHoMm Iiejkepy. Kama cy
peareHcH TIOCTUINIM OJroBapajyhy Ttemmeparypy, NpHIpPEeMald CMO HETaTUBHY KOHTPOIY
U30JIalMje U Y30pKe Tako LITO CMO y empyBeTe ca 3arBapadem noxaBanu 300ul 3arpejanor
pacTtBopa 3a smsupame W 100ul HeraTMBHE KOHTpOJIE, 3a HEraTMBHY KOHTpoay, a mo 200ul
pacTBopa 3a JIm3upame y o0eexeHe ernpyBeTe ca 3aTBapadyeM 3a y3opke. [Iperpetupane y3opke
BarMHaJHUX pa3Masza cMO MpBo mpeiuBaiy ca mo 200ul pactBopa 3a nu3upame, a HAKOH TOra
CMO UX HAcTaBLIMMa 3a ayTOMAaTCKy MUIETY ,,CcTpyrajau‘ y obenexxeHe ojrosapajyhe empysere.
CBe empyBeTe CMO MOTOM BOPTEKCOBAJIM M HMHKyOWMpanu 5 MuHyTa Ha 65°C y TepMasHOM
mejkepy. Hakon unHkyOaruje cBe y3opke cMmo LeHTpudyrupanu jenad mMuHyT Ha 12.000g. Y
cllyyajy Ja Y30pLUM HAaKOH IeHTpu(]yrupama HUCY OWIM XOMOT€HH, IOHABJbAIH OHUCMO
LHEHTpUyrupame M MpoJyXKaBald Ha joll NeT MuHyTa. Y crieneheM KOpaky cMo

neHtTpudyrupanum yzopuuma noaasaiu mo 20ul copdbenta umja je ymora omna na sexe JJHK u3
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JIU3UPAHOT PAcTBOpa. 3aTUM CMO Y30PKE BOPTEKCOBAJIM M MHKYOHMpaau TPH MUHYTa Ha COOHO]
temreparypu. OBy mpoueaypy CMO MOHOBWJIM JOII JiBa IyTa, a CMO CBE Y30pKE IOHOBO
ueHrpudyrupanu (30 cexynau na 5.000g) u ombanmiau cymepHartanT. Y Tpehem kopaky cMo
Y30pKe MCIUPAIM TaKO IITO CMO CBAaKOM Y30pKy aonxaBamu mo 500ul pactBopa 3a mcnupame,
BopTekcoBanu u neHTpudyrupamu mo 30 cekynau Ha 10.000g. HakoHn ykinamama cyrnepHaTaHTa
OBaj KOpaK CMO MOHaBJballd joul jeaHoM. Kajma cMo mo Apyru myT YKJIOHWIM CYNEpHATaHT,
y30pKe CMO MHKyOupamu ocam MuHyTa Ha 65°C y TepmanaoM mejkepy. [locne nukybamnmje cmo
cBakoM y30pky momaBaiu 1o 100ul (koju omoryhasa ,,ociobahame™ JTHK BesaHe 3a copOeHT),
BOpTEKCOBaIM W meHTpudyrupanu jeman muHyT Ha 12.000g. IlomTo je menma mporemypa

CIIPOBEJIeHa, Y30pKe CMO 3aMp3aBajii J0 MOMEHTa u3Bohema real-time PCR peakiuje Ha -20%/-

80°C.

3.4.3 Jlereknuja u KBaHTHU(PUKAIUja

Jerexnuja u kBantudukamuja Lactobacillus spp, Gardnerella vaginalis, u Atopobium vaginae,
Kao U KBaHTU(UKAIlMja YKYIHOT BarMHaJIHOI MHKpoOMoma je Ouna ypahena kopuurhemem
koMeprmjanHor Ttecra 3a real-time PCR (Bacterial Vaginosis Real-TM Quant, Sacace
Biotechnologies, Como, Italy), npema ynyrcTBy mnpoussohaua. Hakon mnpumnpeme rmiode,
npaBwm cMo pactBop 3a PCR peakmujy Tako IMTO CMO Ha OCHOBY Opoja y3opaka
npepauyHaBanu konuunHe ocHoBHHX pearenaca (10*Nul od PCR-mix-1 FRT, 5*Nul od PCR-
mix-2 u 0,5*N TaqF nomumepase). Y cBaku ,,0yHapunh“ mioue je munerupano mo 15ul
pactBopa 3a peakuujy u 10ul y3opaka, mo3uTHBHE M HETaTUBHE KOHTPOJIE PEaKIUje, HEraTHBHE
KOHTPOJIE eKCTpakKIlije, Kao U ctanaapaa 10 punanaor Bomymena ox 25ul. Tlnouy cmo yoanmmm
y amapar (Sacace Biotechnologies, Como, Italy) u momecunu ycnoBe peakije Mo mieMu

npousBolaua pearenaca 3a Sacace.
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3.4.4 Untepnperaumja pesyarara PCR nereknuje u kBantudukamnuje

Amnanuza pesynrata nobujerux real-time PCR peakiujom je o6aBibeHa xopuctehu Microsoft

Excel software mpema anroputmy npousBohaya peareHaca.

PauyHcku anropuram

Microsoft Excel software, koju je mnoHyaumo mnpousBohau peareHaca, padyHa OJHOC
koedurjenata KC1, KC2 u KC3.

KC1 oanoc koedunmjeHT — npejcrasba penaTuBHe KoHieHTpanuje Lactobacillus spp (Lac) u
aHaepoOHMX Mukpoopranusama (Gardnerella vaginalistAtopobium vaginae (Gv+Av)). Pauyna

ce kao paznuka uzMmelyy nmorapurama JIHK koH1eHTpamuja ogpeheHnx MUKpoopraHmu3ama:

KC1 = log(Lac DNA)-log(Gv+AvDNA),

KC2 oanoc koepuuujeHT — pe/ICTaB/ba pelaTUBHE KOHIEHTpallKje YKynHor Opoja GakTepuja
(Bac) u Lactobacillus spp (Lac). Pauyna ce kao pasiauka wusmeljy soraputama JIHK

KOHIIEHTpallija OAroBapajyhux Mukpoopranmusama:

KC2 = log(Bac DNA)-log(LacDNA),

KC3 oanoc koeduIiujeHT — IIpe/ICTaB/ba peIaTHBHE KOHIIEHTpAIlMje YKyITHOT Opoja GakTepuja
(Bac) u anaepobnux mukpoopranmuzama (Gardnerella vaginalis+Atopobium vaginae (Gv+Av)).
Pauyna ce xkao pasnmuka wu3mely norapurama JIHK koHueHTpanuja onrosapajyhux

MHKpOOpTraHru3ama:

KC3 = log(BacDNA)-log(Gv+AvDNA).
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Ha ocHoBy anropuramcke kaiikymnaidje, ciaeachu mogany ce 1mojaBibyjy ayTOMaTcKu Ha 0a3m

Bpennoctu KC1, KC2 u KC3:

1)

2)

3)

4)

5)

6)

PenatuBHe xonmentpamnmje mukpoOHe JIHK koja oaromapajy OakTepujckoj BaruHO3M
(KC1<0.5);

PenatuBae konuenrtpamuje mukpooHe JIHK He oarosapajy OakTepujckoj BarmHO3U
(KC1>1);

PenatuBne xonBenTpauuje wmukpobne JIHK oxarosapajy wuntepmenujepnoj ¢uiopu
(0.5<KC1<1);

PenatuBHe kouuentpauuje wmukpoobne JIHK oarosapajy mopemehajy  dmope
necneruduane ernonoruje (KC2>1, KC3>2, 6mio koja KC1 BpenHocr);

Huzak mauBo komuja (KC1>1, Tako na ce cmarpa jaa je y3opak bB HeraTuBan, a ykymHa
konnunHa 6aktepujcke JIHK je mama ox 10 koruja/ml, amu Behu ox 10° kormja/ml);
HenoBosean 6poj xonuja 3a ananusy (ykynHa koiaununHa O6akrepujcke JJHK je mama of

10° kormja/ml).

Ha ocHoBy pauyHckor aaroputma cMo cBe pesynrate PCR aHanu3se cBpcTainu y Tpu KaTteropuje:

Hopmanal, UM/l u BB. Pagu nopehema ca Amcenom, PCR pesynirare cMo KJIacU(PUKOBAIHN U Y

nBe rpymne Hamaza (Hopmanan W BB) Ha ocHoBy Cut-Off Bpeqnoctn mobujennx momohy ROC

aHanu3e ca ceHsutuBHolhy u cnenuduunomnthy 100% . V onHocy rapaHepene u atonodujyma

ca maktobOarmnuma, cut-off 3a BB je omo >0,0163; y omHocy rapHepene W aromoOujyma ca

yKymHUM MuKpoOuomom cut-off 3a BB je 6mo >0,008; a y ogHocy jakrofammia ca yKyTHUM

Mukpobuomom cut-off 3a bB je 6uo <0,359.

3.5 Crarucruuka odpajaa nojgaraxka

Benuunna y3opka je yTBpheHa Ha OCHOBY NPETIIOCTaBKE cllarama IpUMapHe Bapujadiie

(kateropvje BarMHAJIHUX CEKpeTa) JOOMjeHe pa3IMYUTHM  CTYAUJCKUM  METoJama.
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[IpernoctaBibeHo je na he cnarame usmel)y merona 6utu y 85% mpemaparta, y3 OUEKHBaHY
paznmuky on 10% wusmelhy Hynte (MeTOle Cy YIOpEOHBE) W pajHE XHIOTe3e (METOAe HHUCY
yImopenuBe). 3a IpopadyH CTYAHM]CKOT Y30pKa je KOPHUIIECH OAroBapajyhun HoMorpam mnpopadyHa
y30pKa CTaTUCTUYKOTI TECTa cllarama JAUjarHoCTHUUX MeToa 3a kappa cratucruky (tabena 5). Y
3aBHCHOCTH O] KBAJIMTATUBHUX W KBAaHTHTATUBHHUX KapaKTEPUCTUKA CEKYHJApHHX Bapwujadiu,
crpoBesieHe cy oaropapajyhe cratuctuuke aHanmmse. Koa HyMepHuKkuxX BapujaliH, CIPOBEICHO
je TecTHpame XHIOTe3e KOJ JBa He3aBHCHa y3opka (Buikokcon-Man-Butnu Ttect). Kon
KaTeropujalHUX Bapujabim je KopuimheH Xu-KBajparT TecT. Besa wu3Mely HCIUTHBAHUX
Bapujabiin je Omia aHanusupana kopumthemem ORA (emri. overall rates of agreement wim
overall percent of agreement). IIpumaphe Bapujabse cy Ouie aHaau3upaHe ynoTpeOoM cTerneHa
ciarama u3Mel)y Kareropujckux mapamerapa wu3padyHaBameM Kkappa wuHiaekca. Merogom
OWHapHE JIOTHCTUYKE perpecuje je Owna yTBphuBaHAa 3HAYAJHOCT YTHUIAja BapujadiM Ha
JMXOTOMHE UCXOJIE, KAKO CaMOCTaJIHO (YHHBAapHjaHTHA) TaKO M yIPYKEHO (MYJITHBapHjaHTHA
aHanmu3a). CEH3WTUBHOCT W CHEHNU(DUYHOCT TMOjeIMHUX TMapaMeTapa y JUCKPUMHHAIU]H
KIMHAYKUX Ucxona je omna oapehusana t38. ROC ananmzom. 3a CTaTHCTUYKH 3HAYAJHY PA3IUKy
y nobujeHuM BpemHocTuMa m3Mely rpyma cmatpano je kama je p<0.05, MOk je CTaTUCTHYKH

BeoMa 3HauajHa paznuka Ouia kazaa je p<0.01.
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Tadesa 5. Homorpam npopauyyHa y30pKa CTATHCTHYKOI TeCTa CJaramba JAMjarHOCTHYMX

MeTo/a 3a Kappa cTaTuCTHKY
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4 PE3YJITATHU

4.1 VYdecranoct HopMmagHux (H), wunrepmemujepunx (MMJ) u bB

(0akTepujcka BarmHo3a)

Tabeaa 6. Yuecranoct HopmaaHux (H), wunrepmenujepuux (MM/A) u BB
(0akTepujcka BarmHo3a) pe3y/Tara KJIacu(UKOBAHUX HA OCHOBY IIECT Pa3JIMYMTHX
MeTo/a.

% AMcel HauyenTt Hcon/Xaj Kaeje HMM PCR
H 59,1 31,1 54,1 35 33,6 50,4
UM/ 26 11,7 25 32,8 26,5
BB 40,9 42,9 34,2 40 33,6 23,1

H — nopman, UM/I — uarepmenujepas, BB — 6akrepujcka Barunosa.
HMM - HOBa MUKPOCKOIICKa METOAA

Pesynrare cmo kaTeropucany KOpUIINemEM LIECT PA3IMUUTHX METOJa IIpUKa3aHuX y Tabenu 6.
Csu pesynratu cy cBpctanu y Tpu rpyne (H, UM/ u BB) ocum no Amceny, 3aTo mITO KIMHUYKA
Kareropusanyja 1no Amceny mnojpasymeBa camo JBa eHTuTera: H (Hopmanas, 31paB) u bB
(baxTepujcka BarmHo3a, O6osectan). Hajuium nporeHaT BaruHo3a je kareropucan no Hapenry
(42,9), nox je majumxu gerektoBan real time PCR-om (23,1). Ca mpyre crpaHe, HajBHIIH
HpOLICHAT 3/PaBUX je 3amaxkeH npu kKopuinhewy AmcenoBux kputepujyma (59,1). Hajsuinu
IIPOLIEHAT CllyyajeBa Ha Ipenasy u3 ,,31paBor y ,,0onecuo* (MMJ]) je nobujeH kareropusanujom
HOBe MuKpockorcke merone (HMM) (32,8), koja mo pesynraTtima He OjcKaue 3HAYajHO Yy
olHOCy Ha Kareropuzanuje no Haupenrty, Kiejcy kao m pesynrare mobujeHe MOJEKyIapHOM
ananu3oMm (25-32,8). Hajuwku npouenar UM/] je nobujen npumenom Hcon/Xaj kpurepujyma
(11,7). Mo Hagenry, Knejcy u HMM mporeHaT NeTEKTOBaHMX HOPMAIHUX Haja3a je Ouo
npubmmxan (31,1-35), mok ce mo Amceny, Mcon/Xajy u real time PCR-y takohe kperao y

IPUOJIMKHOM OTICETy alld y HelITO BUIieM nporenty (50,4-59,1).
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4.2 llopeheme pesyarara nodujennx ynorpedéom kpurepujyma no Hagenry ca

pe3yJraruMa J100HjeHuM YIoTpPedOM 0CTAJINX MeTo1a

4.2.1 Ilopehemwe pe3dysarara nodujeHux ynorpedom kpurepujyma nmo Hapenty m apyrmx

MHUKPOCKOIICKHX ME€TOJAa

O063upoM /1a cy Ha OCHOBY MHOTOOPOjHUX HCTpaxkuBama HayeHToBU KpuTepujymu npuxsaheHu
3a ,3JIaTHU CTaHJApA Y MHKPOCKOIICKO] IHMjarHOCTHIIM, MOPEAMIH CMO pa3jiHKe U Clarame
Harnienra ca octaiuM MUKPOCKOIICKMM MeTojama (Ttabena 7). 3ama3uiv CMO HajMame pa3jiuKe
(x2 =0,65 df =2; p=0,72), a najumie ciarame u3mehy Harrenta u Kiejca (ORA=94%; kappa=
0,91). Ca nmpyre crtpane npu nopehewy Hapenrta m Mcon/Xaja yodeHO je HajHMKE Cllarame
(ORA=74,6%; kappa=0,61) y3 cTaTUCTHYKH 3HAYajHy pa3iuKy, M0k je kox Hapenrta 1 HMM
MOKa3aHo YMEPEHO cllarame (ORA=T77,5%; kappa=0,77); p<0,001)
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TabGeaa 7. Ilopeheme pesyarara godujenumx ynorpedom kputepujyma no Hapenty y oanHocy Ha

pe3yJrarte 100ujeHe KopuihemeM KPpUTEPHjyMa 0CTAJINX MUKPOCKOIICKUX MeTO/1a.

Hapenr Hapenr Hapenr
Hcon/Xaj H ¢WMJI BB Kiejc H UM BB HMM H HWMJ BB
H 37 18 8 63 H 37 4 0 41 H 34 8 0 42
UM 0 11 3 14 UM 27 3 30 UM 2 21 14 37
BB 0 1 40 41 BB 0 0 45 45 BB 1 2 38 41
YKynHo 37 30 51 118 VYkynHo 37 31 48 116 VYkynuwo 37 31 52 120
%2 x2 =28,8 df =2; p<0,001 12 x2 =0,65 df=2; p=0,72 %2 y2 =4.16 df=2; p=0,13
ORA 74,6% ORA 94,0% ORA 77,5%
Kappa 0,61 Kappa 0,91 Kappa 0,77

H - Hopmanan; BB — 6akrepujcka Barnno3za; MM/JL — unrepmenujepan; y2 — xu-kBajapat tect; ORA — yKkymaH mpoleHar ciarama
(enrs. overall rates of agreement unu overall percent of agreement); Kappa — wunnexc ciarama merona (enri. Cohen’s kappa

index); HMM — HOBa MHKPOCKOIICKA METO/Ia.

43



Cuexxana Martuh JloxTopcka qucepranyja

Ca xnuanukor acrnekta, UM/ rpyna manujenara (Ha mpenasy usmely ,,3apaBor® y ,,0051ecHO)
je Heksacu(UKOBaHa y CMUCITY jaCHOT TepallijcKor mpoTokosa. CTora cMo MOpeansn pe3yirare
MHUKPOCKOIICKE aHaju3e Yy ciydajy kaga cMo UMJI rpymy Tymauwnm kao ,,3ApaBe’ marujeHTe

(Tabena 8) u y cnyyajy kana cmo UM]I aHanu3upaiu kKao Jia cy BaruHose (tabena 9).

4.2.2 Ilopehewe KIMHUYKMX H MHKPOCKOICKHX MeTOJa KaJa Cy HHTepMelHujepHH

pe3yJaTaTH HHTEPNPEeTHPAHN KA0 HOPMAJIaH Hajla3

[TomTo cmo npunajamem UM/ rpyne rpynu HOpMallHUX Haylaza JOOMIIHM JIBE TPYIE pe3yaTara
(H u BB), pe3ynrare no HaleHTy HUCMO TIOpEIMIIM CaMO ca MUKPOCKOIICKMM MeToiaMa Beh u ca
KIIMHHYKAM KPUTEPHjyMHMa MO0 AMcelny Koju IudepeHIpa camo JBa KIMHUYKHA 3HA4YajHa
enturera, H u BB, ogHOCHO ,,31paBe™ u ,,001ecHe pecriekTuBHO (Tabena §). OBOM aHAIM30M je
Moka3aHo Beoma 100po cmarame wu3mel)y Hapenta u ocraamx MHKPOCKOINCKHX METOoJa
(ORA=82,9-97,5%; kappa=0,80-0,95). Ca apyre ctpane, ciarambe Harienta ca Amcenom Ouiio
ymepeno (ORA=79,5%; kappa=0,62) y3 HajHIKH MPOIIEHAT Clarama u3Mel)y rpymna ,,3apaBux‘
nanujeHata (NPA=75%), npu yemy Awmcen Behu Opoj ,,3apaBux‘ marnujeHara ,,BUIU Kao
BarmHo3e (Tabena 8). CBe MeTolle Cy MOKazaje HEMTO 0oJbe cllaramke y JAMjarHOCTUKOBAY
BarnHo3a y ofHocy Ha HopManHe Hanaze (PPA=82-98%; NPA=75-97%). bunapHa noructuuka
perpecuja je mokasana ga Amcen 3aBucu ox Hayenra (p<0,0005). Odds ratio (OR) je 6uo 3,687
(2,343-5,803), mTo 3Hauum ga ako je Hament mosutwBan (BB), manca ma m Awmcen Oyne
MO3UTUBAH je OKO uYeTtupu mnyra Beha, Hero na Amcen Oyne HeratuBaH. Takohe, OuHapHa
JIOTHCTUYKA perpecuja je mnokasaja jaa Amcend 3aBHCH M OJ HOBE MHKPOCKOICKE METOe
(p<0,0005), nox je odds ratio 6uo 6,163 (3,427-11,085), mITo 3Ha4YM a aKko je Pe3yaTar o HOBOj
MHUKPOCKOIICKO] METO/IA TTO3UTHBAH, IIIaHCa J1a 1 AMcel Oy/ie MO3UTHBAH je OKO IIecT myTa Beha,

Hero 1a AMcen Oy/e HeraTHBaH.
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4.2.3 Ilopeheme KIMHMYKMX H MHMKPOCKOICKMX MeTOJa KaJla Cy HHTepMelHjepHHU

pe3yJTaTu uHTepnperupanu kao bB nanas

[Topehewem Harmienra ca octanuM MUKPOCKOIICKMM MeTofama M AMCENIOM, y CIIy4ajy Kaaa cy
NMJI manujeHTy mocMaTpaHu Kao BaruHo3e (tabena 9), je moka3aHo OJJIMYHO CIArame jeIHO
ca MuKpockorickoM meroaoMm o Kiejcy (ORA=96,6%; kappa=0,92). Crnarame ca KIMHUYKHM
KpUTepHjyMuMa 1o AmMceny je Ouio jorn Huxe Hero kaaa je UM rpyna aHanu3upaHa y CKIONy
rpyre Hopmanuux Hanaza (ORA=72,8%; kappa=0,49). CBe meroze cy mokKazaje HEIITO 00Jbe
cllarame y JICTEKTOBamYy ,,HeTaTUBHUX'® TalMjeHaTa y oJHOCy Ha ,,nmo3utuBHE (PPA=70-95%;
NPA=75-98%). Mehyrum, OuHapHa JOTHCTHYKA pErpecHja y OBOM CIIy4ajy HHje IOKa3aia Ja
Awmcen 3aBucu ox Hanenra (p = 0,997), u3 yera nmpousuiasu Jia je ciaarame Metoa 00Jbe ako ce

HNM/I rpynia uHTEpIIpeTHpa y CKIIOIY HOPMAJIHUX Hajlasa.
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Tabena 8. Ilopehemwe pedyarara nodOujeHux ynorpedom kpurepujyma mno HapeHty y oaHocy Ha

pe3yirare no0ujeHe kopumhemeM KpUTepHjymMa OCTAJMX MeToaa, y ciaydajy kaga je UM/l rpyna

HHTEPNPETHPAHA KAa0 HOPpMaJIaH HaJIa3.

Hapenr Harnent Hapenr Hanenr
Amce H bB Hcon/Xaj H bB Kuaejc H BB HMM H bB
H 54 13 67 H 67 11 78 H 68 3 71 H 52 5 57
bB 10 35 45 BB 1 40 41 bB 0 48 48 bB 15 45 60
Yxynno 64 48 112 VYkynmHo 68 51 119 VYxymno 68 51 119 VYkymno 67 50 117
x2=0,33 df=1; 2=3,43 df =1, ¥2=0,31 df =1, ¥2=13,49 df =1,
x2 p=0,57 x2 p=0,064 X2 p=0,058 X2 p=0,062
ORA 79,5% ORA 89,9% ORA 97,5% ORA 82,9%
PPA 82,0% PPA 92,0% PPA 98,0% PPA 84,0%
NPA 75,0% NPA 87,0% NPA 97,0% NPA 82,0%
Kappa 0,62 Kappa 0,82 Kappa 0,95 Kappa 0,8

H — nopmanan; BB — Gakrepujcka Baruno3a; 2 — xu-kBajapar tect; ORA — ykyman npoueHat ciarama (exri. overall rates of
agreement wim overall percent of agreement); PPA — mnpoueHar cnarama MO3WTUBHHX pe3ynrara (eHri. positive percent of
agreement); NPA — mporieHar ciarama HeraTHBHHX pe3ynrara (eHri. negative percent of agreement); Kappa — wunzekc cnarama
mertopa (enra. Cohen’s kappa index); HMM — HOBa MHKPOCKOIICKA METO/IA.
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Tabena 9. Ilopeheme pe3yiarara 1o0ujeHnx ynorpebom kpurepujyma no Hayenrty y oaqHocy Ha pesyJrare
nodujeHe kopumhemeM KpuTepujymMa oCTaJMX MeToAa, Y ciay4ajy kaaa je UM/l rpyna unTtepnperupana

Ka0 0aKTepHjCcKa BarnHo3a.

Hapenr Hapenr Hapenr Hapenr
Amces H BB Hcon/Xaj H BB Kaejc H BB HMM H BB
H 36 31 67 H 37 25 62 H 37 4 41 H 36 22 58
BB 0 47 47 bB 0 55 55 bB 0 78 78 BB 1 57 58
Yxynuo 36 78 114 YkynHo 37 80 117 VYxymwo 37 82 119  VkynHo 37 79 116
72 ¥2=39,0 df =1, 72 2 =247 df =1, 22 x2=0,63 df=1; 72 2=17,5 df=1;
p<0,001 p<0,001 p=0,43 p<0,001
ORA 72,8% ORA 78,6% ORA 96,6% ORA 80,2%
PPA 70,0% PPA 75,0% PPA 95,0% PPA 76,0%
NPA 75,0% NPA 81,0% NPA 98,0% NPA 83,0%
Kappa 0,49 Kappa 0,58 Kappa 0,92 Kappa 0,6

H - nopmanan; BB — Gakrepujcka BaruHo3a; Y2 — xu-kBajgpar tect; ORA — ykynaH npoueHar cnarama (enrn. overall rates of
agreement unu overall percent of agreement); PPA — nporienat cnarama NO3MTHBHUX pe3ynTara (eHrii. positive percent of agreement);
NPA — mporieHar cnarama HeraTHBHUX pesyirata (enri. negative percent of agreement); Kappa — wunzmekc cnarama meroja (SHIIL.
Cohen’s kappa index); HMM — HOBa MUKPOCKOIICKa METO/IA.
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4.3 Ilopeheme pesynarara nodoumjenmx real-time PCR-om ca pe3yiararama
KJIacH(UKOBAHUM 110 OCTAJIMM KPUTEPHjyMHUMa

4.3.1 TIlopehewe pe3yarara gooujenux real-time PCR-om ca pe3yararuma

KJIacH(UKOBAHMM HA OCHOBY MHKPOCKOIICKMX KpUTepHjyMa

Ha ocnoBy monekynapue ananuse (PCR), pesynraru cy cBpcranu y tpu rpyne (H, UM/l u bB)
(tabena 10). Ilopehemem pesynTara MOJIGKyJIapHE aHAJIM3E ca pe3yiaTaTuMa JT0OHjeHUM
EBATYaIjOM TI0 PANTMYUTHM KPUTEpHjyMUMa (KIIMHUYKUM U MHKPOCKOIICKHMM), TIOKa3aHO je Jia
ce ykynaH nporenat cimarama (ORA) kperao ox 51,4% mo 53,2%, 1ok cy BpeaHoctu Kappa
uHaekca owie y oncery ox 0,29 10 0,37. OBakse Bpeanoctd ORA u kappa cy Ouiu mokasatesbu
ciabor ciaramka MOJIEKyJapHe aHaiu3e Yy mopehemy ca octamum kpurepujymuma. Crarame

pe3yiiTata MOJICKYJIAPHE aHAJIU3C je ouio HpI/I6J'II/I)KHO Y OAHOCY Ha CBC MCTOJC.
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Tabena 10. ITopeheme pesyarara nooujennx PCR ananusom ca pesyiararuma Kjiacu(puKoBaHUM HA OCHOBY

MHKPOCKONICKMX KpUTEpPHjyMa.

real-time PCR real-time PCR real-time PCR real-time PCR
Hauent H HMUMIA bB Hcon/Xaj MM BB Kaeje H HUMA bB HMM H UM BbB
H 28 8 37 H 39 18 64 H 31 9 42 H 29 9 39
umMja 13 10 6 29 HUMJI 14 Mg 13 10 29 nmmag 14 14 9 37
BB 14 12 19 45 BB 17 35 BB 13 11 18 42 BB 12 7 16 35
YkynHo 55 30 26 111 VYxymuo 57 30 26 113 VYkymmo 57 30 26 113 VYkymuo 55 30 26 111
e PUREE e MEET a AT ANED
ORA 51,4% ORA 52,2% ORA 52,2% ORA 53,2%
Kappa 0,36 Kappa 0,29 Kappa 0,34 Kappa 0,37

H — nopmanan; UMJI — uatepmenujepan; BB — Gakrepujcka BaruHo3a; %2 — xu-kBazpar tect; ORA — ykynan npoueHar ciarama (enrsi. Overall rates
of agreement wiu overall percent of agreement); Kappa — wunnekc cnarama merona (enri. Cohen’s kappa index); HMM — HOBa MHKPOCKOIICKA

MCTOIA.
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4.3.2 Tlopehewe pesyarara pgooujenux real-time PCR-om ca pe3yiaraTuma
KJIACH(PMKOBAHUM M0 KJIMHUYKHUM M MUKPOCKOINICKUM KPUTEPHjyMHMA y CJIy4ajy Kajaa cy

HHTEePMeHMjepHHU pe3yJITATH HHTePNpPeTHPAHU KA0 HOPMAJIaH HaJla3

Hakon cyomumupama MM/ u H nanujenara (tabena 11), ykynaH npoieHar ciarama ce KpeTao
on 63,7%-68,8%, mro je HemTO OOJbe clarame y mopehemy ca ciaramem kamga cy MMJ]
MaIyjeHTH mocMaTpanu o/BojeHo (51,4% no 53,2%). Takohe u kappa BpeIHOCTH Ccy Oujie HELITO
Bume (ox 0,35-0,54) y omHocy Ha cnarame kaaa je UMJ] rpyma Ouia moceOHO aHalM3UpaHa
(0,29-0,37). Cnarame MOJEKyIapHE aHAIM3E ca OCTAJUM METojama y OBOM Ciyd4ajy je Ouio
npuOMKHO, ocuM ca HargleHtom Tthe je youeHo HemrTo ciabuje ciarame (ORA=63,7%;

kappa=0,35).

4.3.3 TIlopehewe pe3yarara pgooumjenmx real-time PCR-om ca pe3yiaratuma
KJIaCH(PUKOBAHMM MO KJINHHYKHM M MHKPOCKOINCKHM KPUTEPHjyMHUMAa y CIy4ajy Kaaa cy

HHTEepMeMjepHHU pe3yJITaTH HHTepnpeTupanu kao bB nanas

Kama cy UM/] manujeHTH aHaJM3UpaHu y CKIIOMY Tpyle ca BaruHo3oM (Tabena 12), crmarame
MOJIEKyJIapHE aHaJIN3e ca OCTAIMM MeToaMa je ouo Hemro 6osbe (ORA: 62,6%-69,6%; kappa:
0,30-0,49), Hero kaza je oBa rpymna nmocmarpana oasojero (ORA: 51,4% mo 53,2%; kappa: 0,29-
0,37). Kako 6mito, ciarame MOJIEKYJIapHE aHATN3e Ca OCTAIMM METOJaMa je OWIIO MPUOJIMKHO,
HeBe3aHo o1 tora ja ju je UM rpyma Ouna npunpyxena HopmasauM (ORA: 63,7%-68,8%;
kappa: 0,35-0,54), wiu narujeatuma ca Baruao3om (ORA: 62,6%-69,6%; kappa: 0,30-0,49).
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Tabeaa 11. Ilopeheme pesyarara npodoujennx PCR anaaum3om ca pe3yjararuMa KJIacHPUKOBAHHUM 10 OCTAJIHUM

KPUTEPHUjyMUMA, Yy ciay4ajy kaga je UM/I rpyna pe3yjrara HHTPIpPeTHPAHA KA0 HOPMAJIAH HAJIA3.

real-time real-time real-time real-time real-time
PCR PCR PCR PCR PCR
AmceJ H bB Hagenr H bB Hcon/Xaj H bB Kiejc H bB HMM H bB
H 42 25 67 H 41 26 67 H 45 271 72 H 43 28 71 H 39 20 59
BB 10 31 4 BB 15 31 46 BB 8 27 35 BB 12 30 42 BB 15 38 53
YkynHo 52 56 108 VYkymno 56 57 113 VYkymuo 53 54 107 Yxkymno 55 58 113 VYkymno 54 58 112
¥2 =28,34 df = 1; ¥2 =4,28 df =1; y2 =135 df =1, ¥2 =9,07 df =1, x2 =0,894 df =1;
12 p=0,004 %2 p=0,038 12 p<0,001 %2 p=0,003 12 p=0,344
ORA 67,6% ORA 63,7% ORA 67,3% ORA 64,6% ORA 68,8%
PPA 70,0% PPA 67,0% PPA 72,0% PPA 68,0% PPA 69,0%
NPA 64,0% NPA 60,0% NPA 61,0% NPA 60,0% NPA 68,0%
Kappa 0,5 Kappa 0,35 Kappa 0,54 Kappa 0,42 Kappa 0,42

H — nopmaian; BB — 6akrtepujcka BaruHo3a; 2 — xu-kBajapar Tect; ORA — ykynan npouenat ciarama (enrit. Overall rates of agreement unu overall percent
of agreement); PPA — niporieHar ciarama MO3UTHBHEX pe3ynrata (exri. Positive percent of agreement); NPA — mporeHat crarama HETATHBHUX pe3yaTaTa
(eurn. Negative percent of agreement); Kappa — unnekc ciarama meroa (eurn. Cohen’s kappa index). HMM — HOBa MUKPOCKOIICKA METO/IA.
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Ta6ena 12. Ilopehemwe pesyarara noomjennx PCR anaauzom ca pesyiararuma KJIacu(puKOBAHHM MO OCTAJUM KPUTEPHjyMHUMa, Y

cay4dajy kaga je UM/l rpyna pe3yjrara HHTepIpeTHpPaHa Kao 0aKTepHjCcKa BATHHO3A.

real-time real-time real-time real-time real-time
PCR PCR PCR PCR PCR
AmMmces H bB Hagenrt H bB HMcon/Xaj H bB Kiejc H bB HMM H bB
H 43 25 68 H 27 10 37 H 40 26 66 H 29 12 41 H 40 19 59
BB 10 30 40 BB 27 47 74 BB 17 32 49 BB 25 46 71 BB 15 38 53
YkynHo 53 55 108 VkymHo 54 57 111  VYxkymwo 57 58 115 VkymHo 54 58 112 VYkymno 55 57 112
2 w2 _5;30%00?“_1, 2 & _;gf:ioodlf_L 12 w2 _ségoz,ogd; e 2 _Séoéoflzf B e P _%ig,z%gf_l’
ORA 67,6% ORA 66,7% ORA 62,6% ORA 67,0% ORA 69,6%
PPA 71,0% PPA 59,0% PPA 65,0% PPA 61,0% PPA 70,0%
NPA 63,0% NPA 72,0% NPA 60,0% NPA 71,0% NPA 69,0%
Kappa 0,49 Kappa 0,48 Kappa 0,30 Kappa 0,43 Kappa 0,42

H — nopmanan; BB — Gaktepujcka BaruHo3a; Y2 — xu-kBajapar tect; ORA — ykynan npoueHat cnarama (enri. Overall rates of agreement wiu overall percent of
agreement); PPA — mpoiieHar cnarama mo3uTUBHUX pesynrarta (exri. Positive percent of agreement); NPA — mporeHar ciarama HeraTHMBHHX pe3ysirtara (SHIII.
Negative percent of agreement); Kappa — unnexc crnarama merona (eura. Cohen’s kappa index); HMM — HOBa MUKPOCKOIICKA METO/IA.
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4.4 TIlpoceuan Opoj Oakrepuja kBanTHukoBaHmx real-time PCR-om Yy

y3opuuMa KaTeropucaHuMm 110 HOBOj MHKpOCKOHCKOj METOIHN

XKenehu na yrBpauMo Ja v MOCTOjU clarame pedynrara nooujenux real-time PCR ananmusom ca
pe3yaTaTuMa KBaHTHTaTUBHE KATETOPU3UIIMjEC BarHHATHUX Pa3Ma3a HOBE MHUKPOCKOIICKE METO/IC
(mpazaH, yMepeH, MyH) Kao ¥ 0poj, OJHOC ¥ TUI OaKTepHja y OBHUM Hala3uMa, aHAJIM3UPAIA CMO
pesynrare real-time PCR anamm3ze kiacuduKOBaHMX Ha OCHOBY KpHUTEpUjymMa HOBE
MHUKPOCKOTICKE METO/IE.

[Tonena HOBe MUKPOCKOIICKE METOJIC Halla3a BarMHAIHUX pa3Masa 0ojeHux 1o ['pamy y ocHOBH
pasnuKyje Ba €HTUTEeTa, HopManaH u Oakrepujcka BaruHosa (bB). O6a oBa eHTHuTeTa Cy Ha

OCHOBY TIlenysiapHocTd (Opoja W TUIAa NMPUCYTHUX OakTepuja) IMOJeJbeHAa Ha [0 TPH TpyIe

(mpa3aH, yMepeH U IyH).
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441 Amnammsa pesyarara real-time PCR-a, cBpcraHux y TpH Trpyme Ha OCHOBY

HeJyJapHOCTH (Mpa3aH, yMepeH u IyH)

Ananmusom nenynapaoctu (tabena 13), monekynapHa kBantudukanuja (real-time PCR) je
MOKasaja jacaH TPEH] TPaJallijcKOT TopacTa y MpoceyHoM Opojy cBHX OakTepuja o1 ,,Ipa3aH’
Ka ,,lTyH", TJe je mpocedan Opoj OakTepHuja yKyIHOT BarMHAIIHOT MUKpoOroma 6ro 34 myra Behu
KOJI ,,IyHUX"* y OJTHOCY Ha ,,[ipa3He’. JennHu u3y3eTak je OMo aTornoOujyMm, Te je YOUeH IMmaja y
MPOCEYHOM Opojy y Karteropuju ,,ymepeH™. IIpoceuan Opoj yrakrobamnmia je 0uo mpuoImKan y
rpynama ,,iyH“ W ,,yMepeH*, JIOK je KOI ,,lIpa3HuX* OMO TpW IyTa HIKHA. Y Tpynama Behe
nenysaapHoctu (,IyH u ,,yMepen ) nomunupaiu cy G. vaginalis u A. vagianae, ca BpenHocTiMa
14 u 1,3 nmyra BummM ox nakroOaiuia, pecrnektuBHo. Ca apyre crpaHe, JakToOalWiIH Cy, y
OJTHOCY Ha Jpyre JBe OakTepHje, TOMHHHPAIH Yy TPYIH ,,Ipa3HUX ca oko 12 myra BHIIUM

BpCAHOCTHMA.

Ta6esa 13. IIpoceuan 6poj 6akTepuja y 3 kaTeropuje HoBe MUKPOCKOICKe MeTO/1e
pacnopelhene no neayaapuoctu (opojy 6akrepuja).

Gv Av Lacto GVvAv GAL Bact Suma
I 23.272.303 | 3.951.637 1.919.023 27.223.940 29.142.963 5.578.811 34.721.774
vy 2.223.084 792 1.764.853 2.223.877 3.988.730 1.104.785 5.093.515
H 37.630 5.041 538.052 42.671 580.723 552.999 1.133.722

Il — oyH, ¥ — ymepen, H — uyn (npasan), Gv (Gardnerella vaginalis, mpoceuan 6poj), Av (Atopobium vaginae,
npocevaH 6poj). Lacto (Lactobacillus spp, mpocedan 6poj), GAL — 30up mpoceunor Opoja rapaHeperne,
aTonoOmjymMa u akrobammia, Bact - mpoceuan 0poj octanmx Oakrepuja MukpoOHoMa , SUMa — mpocedan Opoja
YKYIHOT MHKpPOOHOMA.
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4.4.2 Ananu3a pesyarara real-time PCR-a, kaga cy pe3y/iTaTu CBpCTaHU y TPH KaTeropuje

HOPpMAJTHMX HaJ/J1a3a

KBantudukamnujom 6akrepuja y y3opuMa ca HOpMaTHUM Hana3oM (tabena 14) ycTaHOBHIIM CMO
Ja je TmpocedaH Opoj YKYIMHOT MHKpOOMOMa OWO HAJBHINM KOJ Yy30paKka MHKPOCKOIICKH
o3HaueHnx kao ,,myn* (HIT) ca 2,4x10® Gakrepuja; 10K je mpocedarn 6poj YKYIHOT MEKpPOOHOMa
KOJI y30paka MHUKPOCKOIICKHM O3HadyeHux ca ,,ymeper” (HY) u ,,nmpazan” (HH) 6uo nmpubnmkan
(1,3x10°). Ox Tpu Gaxrepuje koje cmo nerexrosanu (G. vaginalis, A. vagianae u Lactobacillus
SppP) y CBHM MOArpylamMa HOPMaJHHMX Hajla3a je JTOMHUHHPAO MpocedyaH Opoj jakToOamuia y
OJTHOCY Ha yKymnaH Opoj apyre nse Oakrepuje (mpexo 600 myra Behm xox ,,mynux‘, 140 myra
Behu kox ,,ymepenux“ u 90 myra Behm koxm ,npa3uux‘). be3 o63upa Ha ,,JoOMUHAIH]Y*
nakrobaruia, 3amaxeH je rpagamdjcku mopact G. vaginalis u A. vagianae kpehyhu ce on
,,IIYHOT* Ka ,,lIpa3HOM ", TJI€ j& OJTHOC OBE J[BE OaKTepHje YBeK Ono mpubamkan (oko 5 myra Behu

opoj G. vaginalis y onrnocy Ha A. vagianae).

Tabena 14. IIpoceuyan Opoj 6akTepuja y 3 kKaTeropuje HOPMAJTHUX HAJIA3a HOBE
MHMKPOCKOIICKAa MeTo/1e.

Gv Av Lacto GVvAv GAL Bact Suma
HII 1.904 436 1.563.960 2.340 1.566.300 853.889 2.420.189
HY 5.184 645 816.229 5.829 822.058 502.111 1.324.170
HH 6.228 1.303 682.159 7.531 689.690 643.087 1.332.777

HII — wopmanan nyH, NY — nopmanan ymepen, HH — nopmanan myn (npasan), Gv (Gardnerella vaginalis,
npocedan 6poj). Av (Atopobium vaginae, npoceuan 6poj), Lacto (Lactobacillus spp, npoceuan 6poj), GAL —
30up mpocevyHor Opoja rapaHepesne, aronodujyma u jakrodarmia, Bact - npoceyan Opoj octanux OakTepuja
MHKpOOHOMa , SUmMa — mpoceyad Opoja YKyIMHOT MHKPOOHOMA.
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4.4.3 Ananu3a pesyarara real-time PCR-a, kaga cy pe3y/iTaTu CBpCTaHU y TPH KaTeropuje

BB naiaza

MornekynapHOM aHAIM30M y30paka ca 0akTepHjcKOM BarnHo3oM (Tadena 15) je moka3aHo 1a je
npoceyan Opoj  YKYIHOT

knacuduroBannx kao ,,myn* (BBII) moctmxyhun mpocedan Gpoj Gakrepuja ox 67x10°, mok je

MUKpoOMOMa OHO HAjBUIIM KOJI Yy30paka MHUKPOCKOTICKH

0Baj Opoj rpajalMjCcKy ONagao Ka y30pluMa MUKPOCKOIICKM O3HAYeHUX Kao ,npasan’ (BBH) ca
MPOCEYHUM OpojeM 0,9x10°. IIpoceuan Opoj rapaHeperne u aTonodujyma je Takohe OMo HajBHUIIH
KO/ y30paKa O3Ha4eHUX Kao ,,IyH W YKymaH Opoj oBUX OakTepHja je OMO 3HAHTHO BWIIH Y
KaTeropHju ,,ITyH"* 0OJIHOCY Ha mpocedaH Opoj jgakrodarmia (24 myra Bumm). OnHoc G. vaginalis
u A. vagianae xox ,,iyHHX" y30paka je 6uo oko mer y kopuct G. vaginalis. Ykynau 6poj G.
vaginalis u A. vagianae je rpaganujcku onamao kpehyhu ce of ,,nyH* Ka ,,npazan”. IlltaBwuie,
KOJI ,,lIPa3HHUX " y30paka je 3amakeHa JOMHHAIM]ja JaKkToOauia y OTHOCY Ha yKymaH Opoj apyre
nBe OakTepuje ca 4ak 5 myTa BUIIUM BPEIHOCTHMA JIaKTOOAnmima. AKO yHOpPEeaIuMo ,,HOpMaJaH
npazaH“ u ,,bB npazan® 3anazuhemo na y o6a ciydaja TOMHUHHPA]Y JTaKTOOAIWIN, Y3 Pa3IIUKy Y
Opojy u oxgHocy oBux Oakrepuja. Kop ,,HopMmanHux npa3Hux™ O6poj jgakroOaruia je 6uo oxo 90
IyTa BUILK Yy OJTHOCY Ha JIpyre /iBe OakTepuje, A0K je Ko ,,bB mpa3zuux‘ 0poj nakrobanuna 61o

OKO 5 ITyTa BULIU.

Tabena 15. IIpoceuan 6poj 6axkTepuja y 3 kareropuje bB Hana3a no HoBoj
MHMKPOCKOIICKOj METO/IH.

Gv Av Lacto GVvAv GAL Bact Suma
BBII | 46.542.702 | 7.902.838 2.274.086 54.445.539 | 56.719.625 | 10.303.734 67.023.359
BBY 4.440.985 939 2.713.477 4.441.925 7.155.402 1.707.458 8.862.860
BBH 69.033 8.778 393.945 77.810 471.755 462.912 934.667

BBII — 6akrepujcka BaruHo3a nmyH, BBY — Gakrepujcka BarmHo3za ymepen, BBH — Gaktepujcka BarmHo3a Hy:
(mpazan), Gv (Gardnerella vaginalis, mpoceuan 0poj), Av (Atopobium vaginae, npocedan 6poj). Lacto
(Lactobacillus spp, npocedan 6poj), GAL — 36up mpoceyHor Opoja rapaHepene, aTonobujyma u Jakrobaruia,
Bact - mpoceuan 6poj ocranux 6akTepuja MUKpobuoma , Suma — npocevan Opoja yKyIHOT MUKpoOHoMa.
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4.4.4 Anaau3a peJJaTHBHOI OIHOCA NPOCEYHOr Opoja OakTepHja Mo pa3IuYMTHM Ipynama

HOB¢ MUKPOCKOIICKE ME€TO/1€

AHanM30M peIaTUBHOT OJIHOCA MPOCEYHOT Opoja OakTepHja y CBUX IiecT kareropuja (tTabdemna 16)
j€ TIOKa3aHo J1a peTaTHBHH OJHOC JIAKTOOAIMIIa U CBUX OCTAaIuX OakTepuja omana kpehyhu ce o
,HOpMaJiaH myH" ka ,,bB myH", 10K je TpeH]] penaTuBHOT OJJHOCA TapAHEpENe U aTomooujyma

oOpHYT, pacTe o]l ,,HopMaJiaH ImyH" ka ,,bB myH*.

Ta6esia 16. PesiaTuBHM 0HOC TPpOoceyHOT Opoja GakTepuja Ko 6
KATeropuja mo H0B0j MUKPOCKOIICKOj METO/IH.

GulLacto | AviLacto | e | GUAVIGAL | L2/ | GVAV/ | Lacto/
HII 0 0 1 1 99 0o | s0
HY 0 3 4 % 2 51
HH 8 3 8 8 92 1 36
BBH 18 5 19 22 67 8 21
BBY 15 2 17 16 79 9 | 4
BBI1 14 16 45 45 3 | 36 | 24

HII — vopmanan myH, NY — Hopmanan ymepen, HH — nopmanan uyn (mpasan), BBII —
Oaktepujcka BarnHo3a 1myH, BBY — Oakrepujcka Barmao3a ymepern, BBH — 0akrepujcka
BaruHo3a Hyn (mpasaH), Gv/Lacto — penaTuBHHM OJHOC MPOCEYHOr Opoja rapaHepene u
nakrobammna, Av/Lacto — penaTMBHH OJHOC TIpOCeYHOr Opoja aromobujyma u
nakrobammia, GVAvV/Lacto — penatuBHM OXHOC 30HMpa MpOCEYHOr Opoja rapaHepese u
aronobujyma u nakrobanuna, GVAV/GAL — penatuBHH OJHOC 30upa mpoceyHor Opoja
rapAHepele W aromoOWjymMa W TpOcedHOr Opoja 30mMpa rapaHepene, aromoOujyma o
nakrobarmna, Lacto/GAL — pemaTWBHH OOHOC TPOCEYHOTr Opoja JakTobammna u
npoceyHor Opoja 30mpa rapaHepene, aromobujyma u Jaktobammma, GVAv/Suma -
peNTaTHBHH OJHOC 30Mpa MPOCEYHOT Opoja rapaHepelie U aTonooujyma u mpoceyHor Opoja
yKyIHOT MUKpoOHoMa, Lacto/Suma — penatuBHE OJHOC MPOCEYHOT Opoja jJaKTodaIuia u
MPOCEYHOr Opoja YKYIHOT MUKPOOHOMA.
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4.4.5 AHaam3a peJIaTHBHOI OIHOCA NPOCeYHOr Opoja 0akTepHja Mo pa3IMYMTHM Ipynama
HOBe MHKPOCKOIICKe MeTole Kaaa je 6 rpyna kjiacupukoBaHo y TpH rpyne (HOpMaJjiaH

HHTEpMeIHujepaH U 0aKTepHjcKa BaruHo3a)

Ha ocHoBy ananmm3e penaTUBHOT OJHOCA IMPOCEYHOT Opoja Oakrepuja KiIacu()UKOBAHHX Y TPH
JIMjarHOCTHYKE TPyIe MO HOBOj MHUKPOCKOIICKO] MeToau (HOpManaH, MHTepMmenujepan u bB),
ycraHOBWIM cMO ga omnoc G.vaginalis m A. vaginae, y omHocy Ha JakToOammie, mpaTe
JTBOCTPYKH TpeHJ mopacta kKpehyhu ce on Hopmanuux ka bB (taGena 17). Ca nmpyre crtpase,
JMaKkTo0AMIM Cy, Y OAHOCY Ha OBE JIBe OaKkTepuje, MOKa3ad TPEH] omnanama kKpehyhu ce on
HopMmanHuX ka bB. M3 oBora ce jacHO BHIM OOpHYTO MPOMOPIMOHAIAH OJHOC MCHUTHBAHUX
OakTepuja y HaJa3uMa BariHAJTHUX CEKPeTa y pa3jIMuUTHM J1jarHOCTHYKUAM Tpynama. Kama cmo
MOCMaTpaId OJJHOC MCIUTHBAHUX OaKTepHja ca YKYITHHM BariHAJIHUM MHUKPOOMOMOM YOUWJIA
cmo ga cy G.vaginalis u A. vaginae 3aapskand OMUCaHH TPEHI, JOK je OAHOC JIaKTOOAaIuIa U

ykynHor Mukpodroma kox UM/] n BB Hanasza 6uo npubnmxas.

Ta6ena 17. PesiaTuBHM 0HOC MPpOceyHOT Opoja GakTepuja koa 3
KaTeropuje 1o HoBe MUKpockorncke merojae (Hopmajaan, UM/l u bB)

GulLacto | AviLacto | e | GVAVIGAL | L3I0/ | OVAV/ | Lactol
H 2 0 2 3 %8 1 | s0
MM | 13 14 15 80 5 | =
5B 30 9 31 31 57 | 23 | a3

H — nopmanan (HopmaiaH nmyn+HopManad ymepeH), MMJI — unrepmenujepan (HopManaH
Hyn+bB nyn), BB — 6akrepujcka Baruno3a (BB ymepen+BbB myn), Gv/Lacto — penatiBHu
OJHOC TpocedHOr Opoja rapaHepene W Jjakrobammma, Av/Lacto — penaTHBHH OJHOC
npocedHor Opoja atonobujyma u jakrobanmna, GVAv/Lacto — penatuBau omHoc 36upa
npocevHor Opoja rapaHepese u aronoOujyma u jakrobamnuna, GVAV/GAL — penaTtuBHU
OJIHOC 30WMpa TpOCeYHOT Opoja TapaHepesne W artonodujyma W TPOCEYHOT Opoja 30upa
rapaHeperne, aronodbujyma u nakrobanuia, Lacto/GAL — penaTHBHH OIHOC MPOCEYHOT
Opoja nakTobanuiIa U mpocedHor Opoja 30Mpa rapaHepene, aTonodujyma M J1akrodanuia,
GVAV/Suma - penaTHBHH OJHOC 30HMpa MpocedHOr Opoja rapiHepese W atonooujyma u
npoceyHor Opoja ykymHoOr MukpoOuoma, Lacto/Suma — penaTuBHH OXHOC HPOCEYHOT

Opoja makrobanmiIa u MpocevyHor Opoja YKyITHOT MUKpOOHOMa.
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4.5 TMpoceuan Opoj Oakrtepuja kBantuduxkoBanux real-time PCR-om koa

nanMjeHara ca u 6e3 0aKTepHjcKe BarmHo3e

Ha ocHoBy 0poja OakTepuja u BHXOBOT Meh)ycOOHOT OJHOCA, a MpopadyHaBameM y3 momoh
aJTOpUTMa KOjH je TMOHYAMO Npou3Bolad peareHaca, CBH pe3yiTaTH JTOOMjeHH MOJEKYJIapHUM
UCIIUTUBAKEM Cy CBpCTaHW y Tpu rpyne (tabema 18). Hajsehu Opoj cBux Oakrepuja je
JleTeKToBaH Kox BarmHosa (53x10°%) ca w o 7 myra BummM Gpojem Gardnerella vaginalis
(37x10° y omnocy Ha cBe ocraie Gakrepuje. U 6poj Gardnerella vaginalis u Atopobium vaginae
je rpamanujcku pactao kpehyhu ce on rpyne HopMaTHUX Hallaza Ka BarmHo3ama, yKJbyuyjyhu u
BUX0B Meh)ycoban omHoc y kopuct Gardnerella vaginalis. 3anpaso, o6e 6akrepuje, Gardnerella
vaginalis u Atopobium vaginae, cy Owie mpucyTHe W y TPy HOPMAIHHMX Hajasza, IJE je
Gardnerella 6una y yerupu myra Behem 6pojy on aromobujyma. Kog MM/J] nanasa, 6poj G.
vaginalis je 6uo u 20 myra Behu ox Opoja A. vaginae, na O KO BarmHO3a OBaj OJHOC OHO
cmamen (G. vaginalis 7 myra Behu 6poj o 4. vaginae) 30or 3HaTHOT pacta y Opojy 4. vaginae,
KOJH je KoJ BarmHo3a 6uo 12 myTa Behu Hero KoJ HOpMallHuX, a 5 myTta Behu y oqnocy Ha UM/I.
Ito ce Tuye nakroOamuia, BHUXOB Opoj je OMO MpHOIMKAH M y TPYNU HOPMAIHUX M KOJ
BarMHO3a, y3 pPa3JIMKy y OJIHOCY ca OCTaIuM OakTepHjamMa y IpylHd HOPMAJHMX U TPYIH
BarMHO3a. 3ampaBo, y TPyNu HOPMAIHHUX, Opoj JakToOanuia je 6uo mpexko 800 myra Behu on
Opoja obe nerekroBane OGakrtepuje (G. vaginalis u 4. vaginae), 10k je y Tpymu BaruHosa Opoj
naktobaruiaa Ouo 22 myTa HUXKH OJ] YKYIMHOT Opoja moMeHyTux Oaktepuja. HTepecaHTHO, y
NMJ] rpynu je 3amaskeH Harjiu Maj JjakToOauuia, y OJHOCY Ha Opoj OBUX OakTepHja KOX
HOopMaJHUX M BarnHo3a (10 myta), 10K je Opoj JakToOanmiIa jour yBek Ouo oko 9 myra BUIIK Y
nopehemy ca ykymaum 6pojem G. vaginalis u 4. vaginae y UM/I rpynu. Tlopen Tpu momeHyTe
OakTepuje, KOje CMO JETEKTOBAIM MOJIEKYJIapHOM aHAJIN30M, KBaHTU(HHUKOBAIM CMO U OCTaje
OakTepHje Koje cy Ouse cacTaBHU JIe0 UCIUTUBAHOT BarMHAJIHOT MUKPOOHOMA, YHjH je MpoceyaH

Opoj y Tpynu HOpMaJTHUX OHO 1x10°, 1a 61 Ko BarnHO3a JOCTH320 BHUCHUHY U JI0 8x10°.
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Taodena 18. [Ipoceuan 6poj 6akTepuja kBaHTHGUKOBAHUX Ha ocHOBY real-time PCR-a kox

namujeHara ca u 0e3 0aKkTepHjcKe BaruHo3e KJIACH(PUKOBAHMX Y TPH JAUjarHOCTHUYKE

rpyue.
Gv Av Lacto GVvAv GAL Bact Suma
H 1.990 475 1.977.848 2.465 1.980.313 | 1.024.683 3.004.996
% 0\% 0 | 21.368 1.067 194.175 22.435 216.610 568.527 785.137
BB 37.870.201 5.860.257 2.018.399 | 43.730.457 45.748.857 | 8.035.506 53.784.363

Gv (Gardnerella vaginalis, mpoceuan 6poj), Av (Atopobium vaginae, npoceuan 6poj). Lacto (Lactobacillus spp,
npoceyuad 6poj), GAL — 36up mpoceunor 6poja rapaHepese, aronodujyma u sakrodaiina, Bact - npoceuan 6poj

ocTanux OakTepHja MEKpoOmoMa , Suma — mpocedaH Opoja yKymHOT MEKpoOuoma., H- ropmar, UM /I~

uHTepMenujepan, BB-0akTepujcka BaruHo3a.
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4.6 ROC ananu3a opoja G. vaginalis, A.vaginae u Lactobacillus spp no6ujenor

real-time PCR kBanTuduxkanujom

ROC ananu3om Opoja WCIUTHBAHMX OakTepHja, ycraHoBJbeHO je nma G. vaginalis Hajoosbe
mudepenuupa bB rpyny on HopMmanHux Hanaza (ceH3uTHBHOCT 87%, crneuuduunoct 83%,
p<0,0001) (Tabena 19). Takolhe, mokaszano je u ma A.vaginae 6osbe nudepeniupa bB nero MM/]
MaIyjeHTe, y3 HUCKY CEH3UTUBHOCT (48%) m Beoma m00py cnermuduanoct (96%). Ako ce
ocMarpajy 3ajelHo, y4WHak o0e Oakrtepuje y mudepeHIUjanuju HopMaaHuX oa bB je
CUHEpPrUCTHYKU. 3ampaBo, aHaJIM30M IMpHCYCTBa U Opoja o0e Oakrepuje KOI y30paka je
YCTaHOBJBEHO Ja pacTe ceH3UuTUBHOCT (80%) u cnenupuynoct (96%) y nudepenuupamy bB on
3npaBux mnaryjeHara (tabena 21). Ca mpyre crpase, JIAKTOOAIMIIM Cy TIOKa3ald BeoMma JI00py
midepeHnrjanujy CcBUX rpyma (ceH3uTHBHOCT 79-89%, cmeumdpuunoct 94%) ocum
mudepenunjaunje UM/l rpyne ox BB rpymne (censutuBHocT camo 32%, AUC=0,52, p=8625)
(rabema 20). Kaga ananmsupamo cBe Tpu Oaktepuje 3ajenuo (G. vaginalis, A.vaginae wu
Lactobacillus spp), ceH3utuBHOCT W crHeuupUUHOCT je BeoMa Jgo0pa Wy CiIydajy
mudepennjannje HopManHux ox UMJL (89%, 93%, pecnexktuBHO) Wy audepeHIHjanuju
Hopmanaux oa bB (90%, 93%, pecnektuBHO) (Tabena 21). CympoTHO oOBOMeE, YKYIaH
0aKTepHjCKM MUKpPOOMOM, aHaJIM3MpaH y OBOj CTyAMjU, HHje Ouo pobap moka3aTesb

nudepeHImjaiyje AMjarHoCTHYKUX Tpyna (tadena 20).
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Taoesa 19. ROC ananu3a 6poja G. vaginalis u A. vaginae y pazauuutuM aujarnoctuuxkum rpynama (H, UM 1 u bB).
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Gv — Gardnerella vaginalis, Av — Atopobium vaginae, AUC (euru. area under the curve), H — nopmanan, UM /I — untepmenujepat, BB — 6akrepujcka

BarvHo3a.
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Ta6ena 20. ROC ananu3za 6poja Lactobacillus spp n ykynuor 6akt. Mukpoouoma koa pasi. qujarua. rpyna (H, UM u BB).
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Lactobacillus H+MIMJT vs 5B
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Ta6exna 21. ROC ananu3sa 6poja G. vaginalis, A. vaginae u Lactobacillus spp kox pa3a. aujarn. rpyna (H, UM/l u BB).
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5 TUCKYCHUJA

Barunanna ¢uiopa yTtude Ha 3[apaBlbe JKE€HA W, y Cilyd4ajy TpydHohe, ytuue Ha ¢eryc u
HoBOpohenue. Omure je mpuxBaheHO Aa Y ,,3paBOM‘ BarMHAJTHOM MHKPOOHOMY JOMHHHUpA
Lactobacillus spp, mox 3ameHa OBHMX MHKpoOpraHu3ama (aKyJTaTHBHUM W CTPUKTHHUM
aHaepobuma, kao mro cy Gardnerella vaginalis, Prevotella spp, Peptostreptococcus spp,
Mobiluncus spp, moBoau 10 pas3Boja Oakrepujcke Barmuosze (125). Gardnerella vaginalis je
¢dakynratuBHu ['pam-Bapujabunnu anHaepoO W JOMHMHAaHTHA je OakTepujcka BpcTa Koja HMMa
yrunaja Ha bB. HMaxo je BB nonumukpo6Ho crame, 6e3 crienuduunor y3pouyHor natoresa, 100%
xkeHa ca BB je xomonmszoBano G. vaginalis. OBa Gaktepuja je Takoh)e KOMEHcan HOpMaiHE
BarmHaJiHe (Iope, Tako Ja je HheHa yiora y ,,3ApaBoM‘ BarmHAJIHOM MUKpoOuomy u bB
komiuiekcHa (126).

bB je 3Ha4ajaH y3pOK T€HUTATHHX CHUMITOMA KOJ JKE€HAa y PEHpPOJAYKTHBHOM IEPHOAY HIMPOM
ceera (127). IlpouemeHo je 1a cBaka IeTa KeHa uMa enu3ony bB Oap jeqHOM roaMiinmbe, aiu
Tpeba Harmacutu na je bB acumnromarcko crame kox oko 50% xena. OOG3upoM nga je
OakTepHjcKka BarnHO3a yJapy)KeHa ca nmoBehaHuMm pU3MKOM Of IpeBpeMeHor nopohaja, mobdayaja,
XOpPHMOaMHHUOHMUTHUCA, NpeAucro3uluje oJa HHpekuuja aApyruM Mukpoopranusmuma (HIV,
TEHUTAJIHU Xeprec, TOHOpeja, XJIaMHJIWja) M IOCT-XHCTepeKToMHjckux uHpekmmja (125),
MpaBOBpPEMEHA JHMjarHo3a je BeoMa BaXKHa y IUJbY MPEBEHIIN]€ KOMIUTHKAIIH]a.

bakrepujcka BaruHo3a ce Hajuyenrhe OUjarHOCTUKYje AMCEIOBUM KIMHUYKUM KPUTEPH]yMHMA,
IZle je 3a MOCTaB/bamke JIMjarHo3e MOTPEOHO Jla TPH O YETHPH KpuTepujyma Oyny NpHCyTHa
(cuBKacTo-0emMyacT XOMOT€HU BarMHalHM cekper; pH BaruHamHor cekpera BHUILK of 4,5;
no3utuBaH BudoB Tect m mpucycTBo Kiy-henmja Ha HATHBHOM MHKPOCKOIICKOM IIperapary
BarMHaJHOT pa3masza) (82). [onatHo, nujarHo3a BB ce moctaBjba M MHKPOCKOICKHM
kputepujymuma (mo Hapenty, Hcon/Xajy u Kuejcy) mebhy kojuma cy ce Hanenrosu
KpUTEPUjYMH TOKa3allld Kao ,,371aTHU ctanaapA. Ha ocHoBy Tuna 6akrepujckux MOp(OTHIIOBA,
eBaJTyUpaHUX MHUKPOCKOIICKMX IIpernapara BarMHaJHUX pa3maza OojeHux mo ['pamy, u Opoja

OakTepuja, CBU Halla3u BarMHAIHUX cekpera ce mo Hapenty kimacudukyjy y Tpu rpyrme:
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HopMmaial, natepmenujepan u bB (83). Kputepujymu no Ucon/Xajy u Kiejcy ce y ocHoBH Jpxe
HanenroBe kiacudukanuje Hajuasza, ¢ TUM IITO Y OLEHHM Hajas3a Ipe KOPUCTE KBAJIUTATUBHY
MpoIIeHy MpHucycTBa oapeheHnx OakTepujckux MopdorumnoBa, Hero Opojame Oaktepuja. [lopen
Tpu rpyne Hamaza (HopmanaH, uHTepMmenujepan u bB), Mcon/Xaj m Kuejc nerasmnumje
aHAIIM3KPajy cacTaB MUKpOQIIOpe HOPMATHHX Haja3a TaKo IITO JoJaTHO oOpahajy maxkmy Ha
Hajaze ca M3y3eTHO ManmuM OpojeM Oakrepuja W Haja3e KOJ KOJUX Cy MPHUCYTHH
nonuMopdoHyKIeapHH JieykoruTy. JlogaTtHo, Kao moceOHy rpymy y okBupy bB, Mcon/Xaj u
Knejc ananmsupajy Hamasze ca mpucyctBoM koka (84, 85). OcHOBY 3a yCIIOCTaBJbame CBOJUX
kputepujyma Kieje je mponamrao kopucrehu monekynapHy aujarHoctuky (real-time PCR) koja
MOCIICAUX TOJMHA MPpepacTa y HE3aBUCHO JAMJarHOCTHYKO cpenctBo 3a bB (128). Texnukama
MoJIeKyJlapHe OHOJIOrHje ce Ipelu3HHje “‘Mamupa™ cacTaB BarMHaJHOI MUKpoOMOMa M Ha
OCHOBY TMpHUCYCTBa, Opoja u MelycoOHOr onaHoca OakTepuja ce NpOLEHYje Na JH CTambe
BarmHAJIHOT MUKpOOHMOMa OJroBapa ,,3[paBoOM" MUKpOOHOMY WM OakTepHjckoj BaruHo3M (129,
130). Jom yBek HEZOBOJFHO pa3jalllibeH 3HA4Ya] MHTEPMEAUjepHE Tpyle cTBapa motpedy 3a
IIPOHAJIAKEHEM METOZIe Koja Ou MpeJUIoKuiIa Kako TyYMauuTH HHTepMeIjepaH Hajla3, y CKIOIyY
HOpMaJIHHUX Hana3za unu kao bB. HoBu mMukpockoncku meron, koju cy npeanoxunu Henaguh et
al, je omoryhno HOBU IpHCTYN y eBajlyalldju MUKPOCKOIICKMX IperapaTa BarMHAJIHUX pa3Masa
6ojernx mo I'pamy (91), pa3BpcraBajyhu cBe Hamaze Ha TpU Tpajalyje ‘“‘HOPMATHOT™ W TpH
rpagauyje ,,bB“. OcHoBa 3a OBakBO TIpaaupame je ,leaylapHOCT mpenapara (ceMu-
KBaHTUTATHBHA NpOIIEHa ImpucycTBa ojpehennx Oakrepujckux mMopdortunosa). Ha oBaj HauuH,
HOBUM MHKPOCKOIICKHM METOJIOM j€ TOKYIIaHO Jia ce€ ,,peKiacupukamnujoM Hajmaza
MOTEHIIMjaJTHU TPUIAJHUIM UHTEPMEANjEpHE TPYyIIe CBPCTajy WK y HopMaiaH, uiu bB, mro 6u
JexapuMa KiIMHU4Yapuma oMoryhmio 60ospy MpoLEHY y CMHCIY KOje MalMjeHTe JIEYUTH, a Koje
He.

be3 003upa Ha 3HAayajHEe OUJarHOCTHMYKE HAMope Jla CE€ YCTAaHOBU €THOJIOTHja OaKTepHjcke
BarmHo3e Tpeba uMaTH y BUAY U OCTajle COLIMO-€KOHOMCKe U Aemorpadcke cnenuduunoctu. Ha
IpUMEp CTPUKTHE pasziIuke Yy ydectanocTh bB KoJa mNanujeHTKUba pasinduTe pacHe
NPUIIAIHOCTH, TAe je yuecTtasocT bB koa mpumagHuna IpHE pace BHINA, HErO KOJ OEIKUba
(131). Hdame, pH BpemHOCT BarMHaJHOT CEKpeTa CE€ pa3liuKyje y OJHOCY Ha ETHHYKY
MIPUIIAIHOCT: 3allaKeHe Cy BHINE BPETHOCTH KO XHCIaHO JKeHAa W MPUTAIHUIA IPHE pace, J0K
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cy koj A3mjaTkumba U Oelkumba youeHe Hioke BpenHocTH (12). HaBenene uumbeHuIle TOBOpE y
IIPUJIOr TOME Jla CacTaB BarMHAJIHOI MMKPOOMOMa 3aBUCH HE CaMO OJ] yCJIOBa KOjU TPEHYTHO
[I0CTOje y BaruHH, Beh M O I'eHETCKUX CBOjCTaBa ,,JJOMahMHA* Ka0 M HAuMHA JKUBOTA XKEHa
onpehenux eTrHHUKUX mnpunagHoctH. [locraBiba ce muTame Aa JH j€ ,,3[paB” BarvHAIHU
exocucteM Moryhe neguHHMCATH Ka0 YHMBEP3aJIHU EHTUTET CBOJCTBEH CBHUM IpHUMAJHUIMMA
JbYJICKE TIOMYyJallKje WIK OJPEAUTH IITA je TO ITO MPEACTaBIba ,,3APaBO" KOJ| PA3IMUUTUX paca
u opeheHnX eTHUUKUX rpymna. Y TOM CMUCIY c€ yKa3zyje U noTpeda Moan(puKoBamba Morieaa Ha
MOTEHIMjaJIHU TepaneyTcku npucTtyn. Moxaa Hemro 1mro npeacrasiba bB kon Xucnano xeHa
Huje bB xon Asujatkumba u Vice versa. Heku ayropu cy 4ak mpeaioxuin Ja ce Bucok HayleHToB
CKOp KOJI aCHMIITOMATCKHX JKE€Ha pa3MaTpa Kao rmoceOHa rpyna HopMalHuX Hajiasa (12).

Hamum pagom cMmo xenenu ja yCTaHOBUMO yuyecTajaocT bB koa TpyaHuIa U 1a Ha OBOM Y30pKY
nanujeHara, nopeaehu pasinyuTe AMjarHOCTUYKE KpuUTepujyme (KIMHHUYKE M MHUKPOCKOIICKE)
UCIHUTaMO cjarame uctux. JlomatHo, mpumeHoM MmosekyrnapHe texnuke (real-time PCR) cmo
NpaTWIA TIPUCYCTBO M KOJWYHMHY TpU OakTepHje Koje Cy Kpo3 Jocajallliba HCTPaXKHBamba
notBpheHe kao Hajuenhu KOHCTUTYECHTH BariHaIHOT MUKpoOrnoMa. CBpxa kopwuiihena real-time
PCR-a je 6uno mopeheme pesyntaTa MoJIeKyJapHe OHMOJOTHje U OCTaJUX METoJa, Kao
YCTaHOBJbABAE KOpECTOHAWpama Mel)y mHMa, ca TOCeOHMM acleKTOM Ha aHalu3y HOBE
MHUKPOCKOTICKE METO/IE.

ITopenehu yuecranoct BB kox Hammx mnamujeHTKHBba, Kopuctehu kpurepujyme mno Amceiny,
Hayenry, Ucon/Xajy, Kaejcy u PCR-y, youniu cMo pasiuke y knacupukanuju Hanasa (tadena
6). Ha ocHoBy Amcena 40,9% mnarujeHTKhba je 0uno cBpcrano y rpymy BB, 1ok je 59,1% Gumito
HopManHo. HajnmpubnmxHuje pesyarate  AMCeNOBOj  KaTeropusaluju  JOOMJIM  CMO
kareropuzauujoM no Mcon/Xajy (34,2 % je 6uno bB, a 54,1% HopmanHo). Pa3nuke usmel)y ose
JIBE METOJIe Cy YCIOBJbEHE OCHOBHHUM IPUHIMIIMMUMA HUXOBE KaTeropusanuje, rjae cy
AMceNnoBH KpUTEPHjyMU TUXOTOMHHM (pasnukyjy camo HopMman u bB), nox Mcon/Xaj uma u
rpyny untepmenujepuux pesynrara (MM/]). Ha ocuoBy nopehema oBe 1Be MeTo/ie BUIU CE /1A je
5% HopManHux Hanaza u 6,7% bB nHanmaza mo Awmceny cBpcrano y MMJI pesynrare no
Hcon/Xajy. Ilpema pesynraTuma cTyadje Kojy cy crnpoBenu Panrapu et al, Ha OCHOBY
AmcenoBux kputepujyma je y BB nHamaze cBpcrano 58% manmjeHara, OK je Ha OCHOBY
pesyarara cryamje Kojy cy cmnpoBean Yasma et al, kopucrehm Hcon/Xaj xpurepujyme
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yuectajoct bB Ouna 40,8%, mrto je mpubnmxHo Hamum pesynratuma (132, 133) Hajseha
pasivka y TymMadyermhy HOPMAJIHUX Hajla3a Kojy cMo ao0miu je Owia usmehy Amcena u Hanenra,
rae je no Haenty y rpymy HopMalHUX cBpcTaHo 28% Mame malyjeHara y oJHOCy Ha Amcerna.
CnuvaH pesynraT je JOOWjeH CTYIMjoM KO TPYAHHMIIA CIpoBeneHoOM y Hwurepwju, rae je mo
Haygenty y rpyny HopMmanaux cBpcrano 33,3% (134). Ha ocHoBy Hamie ctyauje, mo Hanenry je
26% mnanujenara kareropucano y UMJI rpymy, nok je 42,9% 6wmino BB (1to je 6mmo mpubinxHO
AwmcenoBum 40,9%). M3 oBora mpoumsunaszu ga je Amcen ,.Buneo MMJ] mamujeHte kao
HopMmasiHe. Meton HajenuuHuju HaieHTy je 6mita kareropusanuja o Kiejey, rae je Kiejc nmao
camo 3,9% Bume HopMmanuux, 1% mawe UM/ u 2,9% wmame BB. Illto ce Tuue HOBe
MHUKPOCKOIICKE METO/Ie, Y CMHUCITy KaTeropusaiyje HOpMaJIHUX Haja3a, Huje Omino Behux pasnmka
y oanocy Ha Hanenta u Kinejea (33,6% nopmannux Hanasza). Melytum, HOBa MUKPOCKOIICKA
METOJIa je MpaBuiia Mamwy pasnuky y audepenuupary UM/ on BB mnamaza (32,8% UM/ u
33,6% BbB). 3ampaso, 9,3% mnanujenara xoje je Hayenr ,,Buneo’ kao bB u 6,4% nanujenara koje
je Kuejc ,,Bumeo” kao BB, mo HOBOj MHKpOCKOTCKo] MeTonu cy cBpcranu y UMJI. Ca npyre
cTpane, no pesynraruma PCR ananu3ze, HajBeha pasnuka je Ouiia mpucyTtHa y ydecranoctu bB,
IZe je MOJIEKYJIapHOM aHaJlu30M YCTaHOBJbeHO camo 23,1% BbB. IIto ce tnue MM/
Kareropuzanuje, pesynrati PCR-a cy ce yrmaBHOM mokianand ca OcTaluM MeTojama (OCHM ca
Ucon/Xajem rne je xon Mcon/Xaja 6poj UMJI mammjeHata OGMO CKOpO JABOCTPYKO MamH). Y
JIMjarHOCTUIIM HOpMallHUX ciydajeBa, PCR ce HajOosbe mokinanao ca AmcenoM u Mcon/Xajem,
rze je pasnuka usmel)y Amcena u PCR-a 6una 8,7%, a con/Xaj je y rpynu HOpMaJIHUX MMao
camo 3,7% Bumre nanujerara y ogaocy Ha PCR. Cnmune pesynrate cy moounu amair et al, o
kojuMa je 34% wnanaza npunangano bB, a 66% nHopmamuuM Hanmazuma (135). Hemro Bumm
OpOLICHAT Hala3a Mo rpymaMa ce Moxe oOjacHutd ThMe mro [aman et al, aucy PCR-om
midepenuupanu UM/I ciyyajeBe. Ha ocHOBY MosieKynapHe aHajau3€e KOjy CMO CIIPOBENH, Aa Ce
3aKJBYYHTH J1a Cy CBE METOe ,perno3HaBane’ Behu Opoj BB Hero mro je To peanHo, aa je
Hcon/Xaj UMJl namaze ,,ipeno3HaBao’ Kao HOPMalHE, JIOK jeé HOBa MHUKPOCKOIICKA METO/Aa
,kiacupukoBana“ HopmanHe Hanaze kao MUMJI. Pasnuke y pesdyntaruma Amcena M OCTalluX
MHUKPOCKOIICKMX METOJ]a OTHYY OJl MalkbKaBOCTH OBHUX METOJA KOje CMO paHHje NMOMEHYIH, a
KOje ce HajBulle TUYy HeMOoryhHOCTH Hpeuu3HOr JudepeHlrpama pa3inuuTuX OaKTepHjCKUX
Mop¢doTunoBa Ha npenapaTta 60jeHuM no ['pamy, pasznuke y ,,1e0/bUHU BarMHAJIHOT pa3Masa,
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pas3iuKe y BEJIMYMHU MOBPIIMHE OCMATpPaHOT Mpernapara, Kao U Cy0jeKTUBHOCTH ,,0lleHhHBaya‘
y eBanmyanuju mnpernapara. CBe HaBEIEHO C€ OYMTaBa Yy pasliiKama pesylTara JI00HjeHUX
MHOroopojuuM cryaujama. Ilo I'amany et al, na ocHoBy Hanienrta 33% ciyuajeBa je 6uno BB,
1ok je mo Amceny 36% Hanaza cBpctaHo y bB, unme cy ycTaHOBWIM Ja ce OBE JIBE METOJIE
noaynapajy y nujarmoctuiid bB, mto Huje 0uo ciaydaj y Hamoj cryauju (135). Ca apyre crpane,
Bpenmoy et al, cy kimacudpukaumjom no Hapentry nobwimm 50% nHopmannux Hamaza, 10%
uHTepMenujepuux Hanaza u 40% BB (51), nok cy Hdarky et al, noounu 41% nopmanuux, 14%
uHTepmenujepuux u 45% BB (125). Paznuke y no0ujeHUM pe3yaTaTHMa ce MOry OOjaCHUTH U
BEJIMYMHOM y30pKa Koju je kox Jlatky et al, 6uo aBoctpyko Behu. Knacudukyjyhu pesynrare mo
Hcon/Xajy, Yasna et al, cy 48,4% nanasza cepcranu y Hopmainue, 10,8% y UM/] u 40,8% y BB,
nok cy I'eprosa et al, moowmm 31,7% BB, 11,1% UM u 57,2% BB. T'eprosa et al, cy
UCTPaXKHUBAKE CIIPOBENIM KOJ| MAllMjeHaTa KOju Cy uMaiu cumnrome BB, 10k ce cTyamja kojy cy
crpoBenu Yasna et al, 3acHuBaia Ha aHAM3U y30paKa MalijeHTKUbA ca U 0€3 CUMIITOMA, IITO
je Takohe (akTop KOjH je MOTao YTHUIIATH Ha pasiuke y pesyararuma (133, 136).

OO03upom na cy HapleHTOBH KpHUTEpUjyMH IIUPOKO mpuxBaheHW kao ,,3aTHU CTaHAapAd'
MUKPOCKOIICKe aujarHocTHke BB, mopemmnm cmo crnarame HayeHTOBHX KpuTepujyma ca
OCTaJIMM MHUKPOCKOIICKUM MeTojama (Tabena 7). Ha ocHOBY pe3yirara Haiie CTyauje, HajooJbe
crnarame je mokasano u3melyy Harrenra u Kiejca, ca Bpeanonthy kappa-unaekca ox 0,91, mro je
MpescTaB/bajio Beoma 10o0po ciarame. Ca Jpyre cTpaHe, HajHUKE Clarame je yOUeHO Npu
nopehewy Hapenta u Mcon/Xaja y3 cratuctuuku 3HayajHy pasznuky (p<0,001). u kappa-
unnexkcom 0,61 (ymepeno cinarame). Hemro 6osbe ciarame je 3anaxeno uzmehy Haienra u HoBe
MHUKPOCKOTICKE MeToje ca BpemaHomthy xappa-unaekca 0,77 (mobpo cnarame). Ilopenehu
cnarame Hatenta u Amcena, Mogak et al, cy mobunu Huxe BpeHOCTH Kappa-uHaekca Hero Mu
(0,58), mok cy Panrapu et al, mopenehu oBe meTtose, 100MIKM Yak HEraTHMBHY BpeaHOCT Kappa-
ungekca (-0,26) (87, 132). O6jamimeme 3a TaKO BEIMKE Pa3inKe BEPOBATHO JIC)KH Y OCHOBHUM
pasiarKaMa Ha OCHOBY KOjUX Cy 3aCHOBaHM OBHM KpUTEpHUJyMHU (AMcel olewmyje KINHUYKE 3HaKe
U IpUCyCTBO Kiy-henuja, 1ok HayleHT onemwyje mpucycTBo 1 Opoj pasiuyuTUX MOP(OTHUIIOBA HA
npenaptuma 6ojenum o ['pamy). [TokymaBajyhu ga oaroBope Ha oBO muTame, Poapures et al,
Cy TopeauiIn TojeuHaYHe kKputepujyme (kiny-hemuje, pH Barunamuor cexpera, Budor Tect u
00ja cexpera) ca pe3yararuMa eBanyarje npernapara mo Hauenry (137). Yceranosunum cy na je
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Hajoosbe crarame ca HayeHntom mokasasno npucyctBo kiay-henuja (Kappa=0,88) u pH BpeaHoct
BaruHaimHor cekpera (kappa=0,6), 10k cy Apyra [Ba KpUTepHjyma IMOKaszaja Ciabo clarame.
Ponpures et al, cy 3akbyunnu ga cy o0e MeTone KOMILIEMEHTapHe y aujarHoctunu bB, u
MPEUIOKIIH yroTpeOy AMcenia Kao CKPHHUHT-TECTa, a Kopultheme HayeHTOBUX KpHUTEpHjymMa
Kao TOTBPAHOT TecTa. 3a pa3nuky of nobpor crnarama usmely Hapenra u Mcon/Xaja koje cmo
mu npoHanu (Kappa=0,61), Yasna et al, cy ycranoBuinm Beoma 100po ciiarame u3mel)y oBe JiBe
meroae (kappa=0,83) (133). OGjammeme 3a OBE pa3iidKe JICKH Yy HEIITO KOMILICKCHH]eM
rpaaupamy Hamaza no Mcon/Xajy, mTo MOXKe YTHIATH Ha pajjiuke y Tymauewmy wmehy
Pa3IMYUTUM ,,0LCEHUBAYNMA‘.

Jenan o MOTEHIMjaTHUX pasjiora Hecjarama IM0jeIMHUX METO/Ia je MOCTOjamhe HHTEPMEAjepHE
rpyrne. UM/l rpymna 3ampaBo mpeictaBiba mnpenasHy (azy usmel)y ,,3/paBe JTaKTOOalMIapHe
BaruHanHe ¢uiope” y ,,bB dnopy”. ®opmupame oBe rpymne Hamaza je mpemiokuo Hapedr, a
Ncon/Xaj u Kiejc cy je mHKOpIopupanu u y cBoje kpurepujyme. Ha ocHOBY cTyamja Koje cy
nmokasane na tpehuna MM/J] manujeHata Moxe OUTH TOJ PU3MKOM O]l TIPEBPEMEHOT IMopolhaja
(17), 3nauaj UMJI rpyme je eBumeHTaH. MeljyTum, 300T MOCTOjarba pa3inuuTHX KPUTEpUjyMa y
OLIEHU MHKPOCKOIICKUX TperapaTa BarnHaJTHUX pa3Masa, Hajuelnrihe ce jaemiasa na ce UMJ] Hanas
Pa3IMYUTO MHTEPIPETUPA U CBPCTA WM Yy HOpMaiHe, uiau bB. 13 oBor paznora cMo nopeaunu
cBe MeToJIe HakoH mTo cMo UMJI Hanase npunajaim HopMmanHuM Wi bB Hamasuma (tabena 8 u
9).

Kana cmo MMJ] Hanaze mpunojuid HOpMaJHMM Hajla3uma, nmopenwnu cMo HapeHra ca cBuM
MHUKPOCKOIICKMM KpUTEpHjyMHUMa, YKJbYdyjyhu U KIMHUYKE KpuTepujyme o Amceny (tabena
8). Ilokazano je Oosbe cnarame HarieHTa ca CBHM MHUKPOCKOIICKUM KPHTEPHjyMHUMA, TIAC je
HajO0osbe crnarame Omio ca Kiejcom y3 vak mogatHo mosehame kappa-unaekca (0,95; ognudno
cnarawe). Crnarame HaiyleHTa ca ocTaJuM MHUKPOCKOICKMM MeTojaama je Omwiio BeoMa J100po
(kappa-unnekc ciarama ca Mcon/Xajem je 6umo 0,82, a ca HOBOM MHKPOCKOIICKOM MeTozoM 0,8).
[Ipouenar cnarama no3upuBHux pesyatara (PPA) je xox cBux mMerona Ouo HemTo BHUIIU (O
84%-98%) y ogHOCY Ha HpOIeHAaT ciarama HeraTuBHUX pesynrata (NPA), koju ce kperao of
82%-97%, 1mTo 3HaUM J1a cy CB€ MUKPOCKOIICKE MeTojie OuIie MoayiapHe y AUCKPUMHUHALUH U
bB u HOopmanmHuMX Hanaza, y3 HemTo 0ospy AuckpuMmuHanujy bB namaza. Ca nmpyre crpase,
3amakeHo je ja je Hajcmabuje cimarame Haenra Omimo ca AmcenoM y3 BpeHOCT Kappa-uHaekca
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0,62 (ymepeno ciarame). [Topenehn Hapenra ca Amcesnowm, mporeHaT ciaratba NPA je Ouo
Huxu (75%) y onnocy na PPA (82%), mto 3naun na ce Hapent ca Amcenom 6osbe ciarao y
cmucity audepeniujaije BB Hero HopmanHux Hanmaza. Maptune3-Maprunes et al, cy, ciudno
HAIO] CTYAMjH, KOMIIAPUPAIM TPU MHKPOCKONAcKa KpUTEpHjymMa y eBallyalldju Iperapara
BarmHAJHUX pa3masa: Amcenose, Haentose u Kiejcose (142). Pagu anekBaTHHje KoMITapaiyje,
HNM/] nanaze cy MHTEpIpeTHpaiu Kao HopMajiaH Hanas. Melycoonum nopehemem Hanenra ca
Knejcom, Hagenrta ca Amcenom u Kiejca ca AMcenom g00uiau cy BpedHOCTH Kappa-uHaekca
0,8; 0,69 u 0,81 pecriekTHBHO, IITO je MPEACTaBbAIO A00PO ciarame Mehy meromama. Hajamxke
cnarame je omno mmely Hapenra m Amcena, mro je OWIo MOIyJapHO HAIIUM PE3y/ITaTHMA.
[Mpema cryauju kojy cy crnposenu Popcym et al, Bpennoctu Kappa-unaekca mnpu mnopehermy
uctux meroza cy oune 0,75 (Amcen u Hantenr), 0,89 (Hayent u Kineje) u 0,82 (Amcen u Kiejc)
(143), mrTo je 6uo y cKIaay ca mpeTXOIHOM CTYIHjOM, a M ca Pe3yJTaTuMa Hallle CTYAuje KOju
Cy TOKa3aju HajHWXKe ciarambe Amcena u Hagenra, a Hajoosbe crnarame Hayenta n Kiejca. 3a
pa3nuKy Oj TMOMEHYTHX CTyIauja, MH cMO HarmieHta, kao ,37aTHH cTaHAApH, MOPEIUIH ca

OoCTaJIuM METoAaMa, 1OK HUCMO IMOPCaAUIN AmMcena n Knejca.

Kopucrehu real-time PCR, Bpemmoy et al, cy aHamu3upand y KO0joj MEpH Cy pe3yiaTaTu
MOJIEKYyJIapHe aHanu3e konHuuaupanu ca Hagenrosum MM/] Hanazuma. Y CTaHOBWIHN Cy Ja Cy 'y
0BOj TpyNu Hanaza Owin npucyTHU Bucoku HoBou G. vaginalis u A. vaginae, mro je no muma
OBy rpyny unHmio 6nuckujom BB Hero Hopmannum Hanasuma (51). Kaga cmo UM/] Hanaze, y
HAIlIOj CTyauju, crajuiu ca bB Hamaszuma (tabena 9), yctaHOBHIM CMO Ja je ciarame Hayenra
ca CBHM MeETOjaMa OIajio, Ijie je HajHwku Kappa-wnaexc O0mo kana je Hauent mopehen ca
Awmcenom (0,49; ymepeHo cnarame). Ca apyre cTpaHe, HajBUIIM Kappa-wHaekc je OHO KoJ
Knejca (0,92; Beoma nodpo crnarame), 10k je ko Mcon/Xaja 1 HOBe MUKPOCKOIICKE METOze 61O
0,58 (ymepeno cnarame) u 0,6 (ymMepeHo crnarame), peciektuBHO. PPA je 3HadajHO omao u
kpetao ce oa 70% kom Amcena 10 76% KoJ HOBE MHUKPOCKOTICKE METOE. JeuHU M3y3eTaK je
yuHuo Kiejc, rne Hucy youene OutHe mpomene y BpenHoctuma NPA u PPA. Ha ocHoBy
pesyaTara Haile ctyauje npousunasu aa IUMJ] rpyma Builie oJroBapa rpyny HOpMaTHUX Hallasa,
ITO CMO TOTKPENMWIN U CTAaTUCTHYKUM TecToBMMa (OMHaApHA JIOTHYKA perpecwja), a IITo je
CYNPOTHO 3aKJbYYKy HaBEJEHE CTyIHuje. YTJIaBHOM Cy CTyauje, paau MmelhycoOHor mopehema
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merona, M/ rpyny Tymaumia y CKiIomy rpyne HopMmaiHux Hanasa (88, 138). Mehyrum, Heke
crynuje (133) cy xommnapupajyhu merone (anp. Hapenra n Mcon/Xaja) mocmarpane ciarame
Merozaa u npu Tymadewy MMJI Hanaza y ckimony bB. [TomenyTom cryaujom je no6ujeHO Beoma
no6po cnaramwe u3mely Hanenta u Mcon/Xaja (kappa=0,9), mro ce pa3inukoBaio oj pe3ysirara
HaIle CTyAWje, TAe Cy OBe METOoJe Mokasaje OoJbe cnarame kama je MMJl rpyma nHamasza
MHTEpPOpETHpaHa y CKJIONY HOPMAaJHHMX Hajias3a. Pa3mo3um 3a Moryhe Hecnarame pesynTara
TO0OHjeHUX PA3IMYUTHUM CTYIHjaMa Cy MHOTOOPOjHH, IMMOYEBIIN O HEMOTYNHOCTH Ja ce caMO Ha
OCHOBY MHUKPOCKOIICKMX Halla3a €BaIyHpa KOMIIEKCHOCT BarHHAJIHOI MHUKpPOOMOMA, Ta IMPEKO
pa3nuKa y HMHTEPIPETAlUju YCIOB/EHO CYOjJEeKTHBHHUM KapaKTepUCTHKaMa IocMmarpada, 10
BEJIIMYMHE y30pKa U JeMOTPaPCKUX KapaKTePHCTHKA UCTIUTUBAHE IOITYJIAIH]e.

Cnyxehu ce CTMYHOM aHAIOTHjOM, MTOPEIUIIH CMO pe3yJiTaraTe Mojiekyiapue ananuse (real-time
PCR) xao “3matHOr* cranmapaa ca OoCcTaJuM MHKPOCKOIICKMM METOjama, Kako OMCMO J00WIH
HEITO OOjEeKTHBHHUjY CIMKY O pe3yJiTaTuMa MHKPOCKOIICKe eBaiyaluje Hanasza (tabema 10).
Ananu3oMm pesyirara je Ha ocHOBY BpeaHoctu Kappa-unugekca (0,29-0,37) ycraHoBBeHO ¢1ab0
cnarame PCR-a ca cBum mukpockornckum meroaama. Kaga cmo UMJ] pesynrate pomanu rpynu
HOpMaiHUX pe3ynrara (tabena 11), wnu rpynu BB pesyntara (tabena 12), noOunu cMo HELITO
BUIIIE BpeAHOCTH Kappa-mHmekca, ca HemTo O00/bMM ciarameM kama cy MMJl monatu
HOpPMAaJTHUM Haya3uMa. Y oBoM cityuajy, kappa-unaekc ce kperao ox 0,35 xox Harenra (cmabo
crnarame), 10 0,54 xon Mcon/Xaja (ymepeHo ciarame).

Heke cryamje cy, y uuiby Kommapaidje KIMHUYKAX U MHUKPOCKOICKHX KpUTepHjyMa ca
pe3yaTaTiMa MOJIEKyJIapHE aHaim3e, Kpewpaie eceje 3a mpaheme u 10 17 pa3nmuduTux
MHUKpPOOpraHn3aMa KOjH yja3e y cacTaB BarMHAJTHOI MHKpOOMOMa Kako OHM yCIOCTaBWIIE
anroputam 3a bB mujarHoctuky (139). ITokasano je na ce nprucyctso BVAB2 (ox enri. bacterial
vaginosis associated bacteria type 2) najoosbe momynapaio ca AMCEIOM Y3 CEH3UTHBHOCT M
cneruranoct ox 99% u 89%, pecnekTuBHO, MOK ce ca HamgenTom mnoaymapaio y3
CEH3UTUBHOCT U crienupudHocT o1l 96% u 99%, pecnexktuBHo. Hekum KacHUjUM cTyAujama je
3amakeHo Jia je ucroBpemeno nmpucycrso G. vaginalis u A. vaginae y Bucokom 0pojy (ripeko 108
nokazayo 95% censutuBHocTd U 99% cnerduunocT y aujarso3u bB (52). Mako cy oba eceja
kopuirheHa y MOMEHYTHM CTyaWjaMa Ouila Beoma Mpenu3Ha, Tpeba HaloMeHYTH Ja Cy Y OBUM
CTy/IMjaMa eBaJyWpaHu camo HopMaiaHu W bB wamasu, amum e m MMJ]| nanazu. Mebhytum,
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nokaszaHo je na bB, knacuduxoBana Amcenom, moxe O6utu npucytHa u 'y UMJl pesynratuma
kinacupukoBanuM 1o Hanenry (37-54% HapentoBux WMJl nanmaza je Ouna Oaktepujcka
BarumHo3a 1mo Awmceny) (140, 141). Yunu ce nma y uuiby Oosber pasymeBama MMJI Hamasza
MOJIEKyJlapHa JIMjarHOCTHKAa MOJKE JIaTH 3HauajaH JIoNpHHOC. AHamm3upajyhm 19 paznuuutux
Oaktepuja koje cy y Be3u ca BB (Atopobium vaginae, Sneathia sanguinegens, Leptotrichia
amnionii, BVAB 1-3, BVAB-TM7, Megasphaera 1-2, Eggerthella-like bacterium, Mobiluncus
curtisii, Mobiluncus mulieris, Gardnerella vaginalis, Mycoplasma hominis, Ureaplasma parvum,
Ureaplasma urealyticum, Finegoldia magna u Prevotella spp) Jlatky et al, cy ycranoBunu na je
BehnHa Oakrepuja yapyxenux ca BB takohe mpucyrHa m xox xena 6e3 BB, Te crora camo
KBJIMTATUBHA MOJICKYJlapHA JIMjarHOCTUKA HHje JOOpO CpencTBo 3a audepeHnupame
HopMmanHux o bB Hamaza (125). V oBoM cmuciy kBaHTH(HKAlMja [HJBHUX OAKTEpHja MOXKE
ONMXKe MOjaCHUTH OaKTepHjCKy AMHAMUKY Y OKBHPY BarHAJIHOT MHUKPOOHOMA.

Ham ecej 3a MonekynapHy eBaiyalldjy y30paka BardHaJIHOT CEKpeTra je OMO 3acHOBaH Ha
MPUCYCTBY W pPEJIATHBHOM OJIHOCY Opoja TpW MHKpPOOPTaHHM3Ma, 3a KOje je IMOKa3aHo Ja Cy
Hajuenhn KOHCTUTYCHTH BaruHaimHor mukpooroma (Lactobacillus spp, Gardnerella vaginalis u
Atopobium vaginae) u BUXOBOM OJHOCY HACIpaM KOJUYMHE OaKkTephja YKYIMHOT BardHAJIHOT
mukpobroma. JIBa ox momenyra tpu, Gardnerella vaginalis u Atopobium vaginae, cy Ha OCHOBY
CIPOBEICHUX UCTpPaKMBama, J0BeaeHa y Be3y ca bB, nok je mosnato aa je Lactobacillus spp
HajOPOjHUjH MHUKPOOpraHuW3aM ,,37paBor” BaruHamHOr MukpoOuoma (94). Jlerexijom u
KBaHTU(UKAIMjOM HaBEJEHUX MHUKpPOOpraHM3aMa M YKymHOr Opoja MHMKpOOpraHu3ama
MPUCYTHUX Y MOJEIUHAYHUM Y30pLMMa, a TIOMOhy aJlropuTMa KOjH je MpeUIoKHO Mpou3Bohau
peareHaca, CBe y30pKe CMO CBpCTainu y Tpu rpyne: Hopmanad, UMJ] u BB (tabena 18). CBu
MHKPOOPTaHU3MH Cy OWin mpucyTHu kon HopManaux, UMJI u BB nanaza. Bpoj G. vaginalis u
A. vaginae je umao tpenn nopacra kpehyhu ce ox HopmanHux ka bB, 10k je Opoj nakrobarnmna
Omo mpuOIIkaH U Kol HopMaTHuX U KoJl BB. MehyTum, onHOC makTob6anmia y oqHOCY Ha Ipyre
nBe OakTepuje Koj HopMaiHMX W bB ce mpwimmuHo pasznmukoBao (Koj HOpMaaHUX Opoj
nakTobanuina je 6uo 800 myra Behu, nok je xox BB Opoj makrobarmia Ouo 22 myra HUXH).
OnHoc 6akrepuja yapyxkeHux ca bB je 610 pa3auuuT y AMjarHOCTMYKUM rpynaMa y kopuct G.
vaginalis. Kox Hopmanuux je 6uo 4 nyra Bumm, kox MMJ] 20 nyra Bumm, a kox BB 7 myra
BuIM o7 Opoja A. vaginae. Jlatky et al, cy kBanTudukyjyhu Benuku 0poj Oaktepuja yapyKeHHX
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ca BB (yxpyuyjyhu G. vaginalis u A. vaginae) yctaHOBMJIM CTaTHCTUYKH 3HaYajaH MOPACT CBUX
Oakrepuja kpehyhu ce ox HopManHux Hamaza ka BB (ocum 3a U. parvum u U. urealyticum)
(125). Cawunu pesynraTv cy O0OHjeHHM M IPYTHM CTyAMjaMa, TAE j€ jOoIl M YCTaHOBE-CHA
IPOMEHa OJHOCAa pa3IMYUTHX BpCTa JAKTOOaUMiIa y OJHOCY Ha rpyny Hamasza. Haumwme,
npoHal)eHo je /a je Koa HOpMalHKHX Haja3a gqoMuHHpao Lactobacillus crispatus, nok je xon BB
Hayiaza fomuHupao Lactobacillus inners (111).

Pesynratu MonekynapHe aHaim3e KOjy CMO CIPOBENIM jaCHO YKa3yjy Ha 3HAadaj HE CaMo
JETEKIIMje MHUKpOOpranu3amMa, Beh W mHXOBe KBaHTH(HKaiuje. 3ampaBo, Opoj W pEIaTHBHU
OJTHOC MHKpPOOpraHHW3aMa y Yy30pIHMa BaruHAIHOT CEKpeTa MOTy MpPEICTaBJbaTH KJbYd 32
pasymMeBame (peHOMEHa MPUCYTHUX y KOMIUIEKCHOM BariHAIIHOM MHUKPO-EKOCHCTEMY.

VY nuiby pelema HellocTaTaka KIMHUYKAX ¥ MHEKPOCKOIICKUX KPUTEPUjyMa KOjU Cy KOpUITheHH
y Jocajammoj mpakcu  (cmaba  CEH3UTHMBHOCT ~ AMCEIIOBHX — KpPHUTEpHjyMa, OTEXKaHa
unTepnperanuja MM/l Hamasza, mana MOBpIIMHA MCIUTHBAHOT npemnapara), Henaquh et al, cy
MIPEUIOKMIA HOBY MUKPOCKOIICKY METOAY KOja Ce 3aCHHBAa HAa CEMH-KBAHTHUTATHBHO] MPOLICHH
T3B. ,,[IEyTapHOCTH* (KOJMYMHA MIPUCYTHUX OakTepuja oapehenor mopdorumna) Behe noBpiinHe
npernapata 6ojenux mo I'pamy (91). [lo kareropuszanuju HOBE MHKPOCKOIICKE METOJE, CBU
pe3ysiTaTd MUKPOCKOIICKUX IpernapaTa BarnHaJIHUX pa3Masa ce CBpcTaBajy y 6 rpyma (Tpu rpymne
HOpPMAaJIHMX Haja3a u Tpu rpyne bB Hanaza).

YV umiby JAa yCTaHOBUMO clarame pesyirata nooOujenux real-time PCR-om u HOBe
MHUKPOCKOIICKE METO/ie, MPBO CMO MMOPEAWIM pe3ysTaTe ca TpU TIpyle HOPMaJIHMX Hayasa
(mpa3an, ymepen u nyH) (tabena 14), a onga ca Tpu rpyne bB Hanaza (mpa3san, yMepeH  MyH)
(tabena 15). On Tpu OGakTepuje Koje CMO JACTEKTOBAJIM, Y CBUM MOJArpyliaMa HOPMAJTHUX Hajla3a
(rabena 14) je mOMHHHpPAO TMpoceyaH Opoj JakTobaIMiIa y OJHOCY HAa YKyIaH MPOCEYHH Opoj
apyre ase (mpeko 600 myta Behu kox ,,nyHux‘, 140 nyra Behu kox ,,ymepenux* u 90 myra Behu
Koj ,Jpa3Hux‘). Ilokymaj na ce OAroBopH Ha MHUTaWkE 3alUTO JAKTOOAMIM JOMHHUPA)Y
BarMHAJIHUM MMKPOOMOMOM HaJla3u YIOPUIITE Yy TEHETCKUM CBOjCTBUMA ,,JomMahmHa*
yKJbY4yjyhu XOPMOHCKHM CTaTyc W OCHOBHE KapaKTEpUCTHKE YpOlEHOr MMYHCKOT CHCTeMa.
Wsrnega na cy nakrobaunwid, y OAHOCY Ha CBe ocTaje OakTepuje, HajOOJbe OATOBOPUIH
3axXTeBMMa OpraHM3Ma KOjU HacejhaBajy, a HCTO TaKO, 3aXBaJbyjyhM COICTBEHOM T€HOMY,
NoKa3ajau HajBehu ajanTaOuIHK TIOTSHIMjal Ha ycioBe cpeaune (142).
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Kanma roBopuMo 0 HOBOj MHKPOCKOIICKO] METO/AM, Tpeba MMAaTH y BUIY Ja C€ OIHUC ,,IIpa3aH’
HUKAKO HE OJIHOCHM Ha IMOTIYHO OJCYCTBO OakTepuja Ha mpemnapary, Beh cybjexktuBHH ocehaj
HenmocTtatka Oaktepuja. KBaHTHUKAMjoM yKymHOr OaKTEpHjCKOT MHKpOOMOMa CMO
YCTaHOBWIIH JIa j€ TpocedaH Opoj yKyIHUX OakTepwja Ha ,,lipasHUM * TpernaparuMa (HOpMaTHUX
u bB namaza) 6uo oxo mwimoH. be3 003upa Ha JOMUHAIM]y JIAKTOOAIMIA KOJI HOPMATTHUX
HaJia3a, youeH je TpeH naja Oakrepuja yapyxenux ca bB (G. vaginalis u A. vaginae), kpehyhu
ce€ 0] HOPMAJIHUX ,,[IPa3HUX " Ka HOPMAJIHUM ,,TyHUM ‘. Ha OCHOBY OBHX IojaTaka yOUHJIH CMO
O0OpHYTO TMPOMOPIIMOHATAH OJHOC JIaKToOammia W OakTepuja Koje cy y Be3u ca bB y 1pu
KaTeropuje HOpMalHHX Hanasa, rae je melhycoban omnoc G. vaginalis u A. vaginae y cBum
noJrpyrnaMa HOpMaJHUX Hanaza Ouo oko mer myra Behm y kopuct G. vaginalis. Ucnuryjyhu
konueHrpanuje G. vaginalis, A. vaginae, M curtisii u M. mulieris, Menapn et al, cy ycraHOBHIN
Ia cy HoMeHyTe Oakrepuje Oune mpucyrHe y 3HauajHo Behem Opojy kon BB nero kon
HopManiHuX Hajnasza (52). Jla mojceTumo, Ha OCHOBY pe3y/iTara CBOje CTYIHje Cy 3aKJbYUMIIH J1a
cy u G. vaginalis u A. vaginae He3aBUCHO jefHa of aApyre ouse nodpu npeaukropu bB, a na je
JeTeKja U KBaHTHU(UKalja obe OakTepHje Mokaszana HajOOJby NPEIUKTUBHY BPETHOCT 3a
nujarnosy bB, ca censutusHouthy ox 95% u cnenuduynonthy ox 99%.

[Topehewem pesynrara MosieKynapHe aHaiu3e U noAarpyna bB Hanaza HoBe MUKpOCKOIle METO1e
(rabemna 15), 3ama3uim cMo Ja je mpocedan Opoj Oakrepuja yapyxeHux ca bB 010 HajBUIIM KO
,»IIYHUX" Ipernapara, a HajHIKU KoJ ,,pa3Hux‘ npemnapara. Kox ,,npasnux‘ y3zopaka, u bB u
HOpMAaJIHUX Hajla3a, JOMUHUPAIM Cy JIAKTOOAIWIIM, caMo IITO jeé BUXOB OJHOC, y Mopehemy ca
npyre nBe Oakrtepuje, 6uo ner myra BumM koj bB, a 90 myra Bumm koj HopmanHux. Taxobe,
OJIHOC UCIIUTUBAHUX OakTepuja, JaToOanumia u 6akTepuja Koje cy y Be3u ca bB, je 6uo 00pHyTO
IIPONOPIMOHANIAH, ca TpaJalljCcKUM MajoM Oaktepuja ynpyxeHux ca bB kpehyhu ce xa BB
LIpasHUM™ Hamazuma. YHudopMmHU TpeHI ,.kperama“ G. vaginalis u A. vaginae ce moxe
objacautu cBojctBoM G. vaginalis y crBapamy Onoduiama xoju A. vaginae decto HacesbaBa,
TO C€ OYHTyje KpO3 3alMakKeHy KOET3WCTEHIIMjy OBa JBa MHKPOOpPTaHHW3Ma. 3aIpaBo,
koersucreHnmja G. vaginalis u A. vaginae je yodena kox 78-96% BB nHamaza u 5-10%
HopmanHux Hanaza (50, 51, 85). 3nauaj kBanTudukanuje G. vaginalis u A. vaginae ce ornena y

HETIOCPEIHO] BE3M BHCOKMX HHBOA OBUX OaKkTepwja WM pH3WKa O]l mpeBpeMeHor mopohaja. Ha
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puUMep, HEKe CTyJHje Cy IMoKa3aue Ja Cy BUCOKM HHUBOM OBUX OakTepuja m3mepeHu kox 19%
nanujeHTkumba ca bB, on kojux je 65% umano npeBpeMenu mopohaj (143).

AHamM30M peIaTUBHOI OJHOCa MpoceyHOr Opoja OakTepwja y CBUX IIECT KaTeropvja HOBE
MHUKPOCKOIICKE METOJ€ CMO 3amaswid OOpPHYTO MPOMOPLMOHATIAH OJHOC OakTepHja Koje Cy
Mapkep ,,31paBor mukpoouoma (Lactobacillus spp) y oanocy Ha 6akrepuje koje cy mapkep bB
(G. vaginalis u A. vaginae) (tabena 16 u 17). 3ampaBo, Kaja ce aHaJIM3Upa CamMoO OJHOC
HCIIUTUBAaHUX OaKTepHja, MOKa3aHo je Ja peJlaTUBHHM OJHOC JakToOarmia onaga kpehyhu ce on
HopMaiaH ,,nyH* ka BB ,,nyn*, nok penaruBuu ognoc G. vaginalis u A. vaginae oopHyT, pacte
o HopMmadaH ,,iyH ka bB ,,nyn®. Ca npyre cTpane, kajia CMO MOCMaTpail OJHOC UCITUTUBAHUX
OakTepuja ca YKYITHHM BarHHAJIHUM MHKpOOHOMOM youmin cMo jaa cy G.vaginalis u A. vaginae
3alpKaiau TpeHn mopacta kpehyhu ce om Hopmanunux ka bB, nok je omHoc maktoOarmia u
ykynHor mukpoouoma kog UM/l u BB nanaza 6uo npubmmkan. OBo 3anaxame OM 3aXTeBaJo
JOJaTHY aHAIM3Y PAa3UYUTUX BPCTA JAKTOOANMIA Y TIOMEHYTHM IpyliaMa paad MpOHaJaKemha
oarosapajyher o0jammema (111).

Ha kpajy, mopenunu cMo pe3yntaTe MOJEKyJIapHe aHAIKU3€E ca Pe3yITaTiMa HOBE MUKPOCKOIICKE
MeToze KiIacu(UKOBaHE IO ,,IIeTYJIApHOCTH Ha ,,Mpa3an”, ,,yMepeH™ u ,,nyH" (Tabema 13).
3ana3uiyd CMO J1a je mpocedan Opoj OakTepuja YKYIMHOT BarmHajIHOT MUKpoOuoma Ouo 34 myrta
Behu kon ,,myHHx* Hana3a y ogHocy Ha ,,nipa3ne’. Takohe, youeH je TpeHH mopacta MPOCEUHOT
Opoja cBux Oakrepuja kpehyhu ce on ,,ipasHMX* Ka ,,IyHUM® Hala3uMa, ca H3y3eTKoM A.
vaginae uuju je maj y MpOCeYHOM Opojy 3amakeH y TPYyNU ,,yMepeHuX'“ Hamaza. Y Trpymu
,»[IPa3HUX " Haja3a je JIOMUHHUPAo ImpocedaH Opoj yakTodamuia ca 12 myra BUIIMM BpPEeIHOCTUMA
y OJHOCY Ha yKymaH mpocedaH Opoj G. vaginalis u A. vaginae. JlomuHaHTaH mpocedaH Opoj
JakToOanMia y rpymaMa ,,[Ipa3sHuX‘ pesynrtara (KOju CymTHHCKH oxarosapajy MMJI rpymwu
Hasaza) cyrepuiue MoryhHoct unrepnperauuje MM/l Hanasza y ckiiony HOpMaimHHX Hanasza. [a
nojacetumMo, mehycobHum mnopehemem Hamaza KiacM(pUKOBaHUX AMCENOBUX KpUTEpHjyMa U
OCTaJIMM MHUKPOCKOIICKMM MeToJlama, kajga cMo MMJI Hanmaze uHTEpnpeTupaii Ka0 HOPMAJIHE,
JOOMIIM CMO HEUITO BUILIE BPEAHOCTH WHAEKca ciarama (kappa), Hero mro je To Ouo ciaydaj kajga
cmo MMJ] nanaze mHTepnperupanu y ckiomy bB nHamaza (tabena 8 u 9). Ca npyre crpane,
npemMa pe3yaTaTuMa MoJIeKyJapHe aHalu3e HEeKUX CTyavja (KkBaHTudUKaija 0akTepuja), CKOpo
nonoBuHa UMJ] Hanasa je onroapasia cactaBy MuUKpoOrnoma youeHoM koj bB. OBu momamnm cy
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yKazaju Ja je CEeH3UTHMBHOCT HajleHTOBUX KpuTepHjymMa HHCKa, y mopehemy ca
KBaHTH(HKAIIMjOM OaKTEPHjCKUX BpCTa YAPYKEHHX OWIO ca ,3ApaBUM‘ BaruHAJIHUM
MUKpoOrnomom, 6mino ca bB. Ja3 u3mel)y oBe nBe nujarHOCTHYKE METOJE C€ MOXKE 00jaCHUTH
YUEBEHUIIOM Ja ce A. vaginae, 3a koju ce mokasajio Jia je 3HauajHo yApykeH ca BB, He moxe
nudepeHIpaTi Ha MUKPOCKOIICKUM IpenaparuMa 6ojeHuM 1o ['pamy (52).

ROC anamm3om Opoja Oektepuja koju cmo nobomnu PCR kBaHTH(HKanMjoM y OZHOCY Ha
pasnuunrte aujarHoctuuke rpyme (Hopmanan, UM/l u BB) ycranoBuian cmo ma je G. vaginalis
ouna oanuyan Mapkep audepenuujauuje usmel)y Hopmanuux u bB Hanaza (censurusnoct 87%,
cnenupugroct 83%), 1ok je A. vaginae mokasao HUCKY CEH3UTHBHOCT, a JI00PY CIEU(PUIHOCT
(96%) (tabena 19). Cauune pesynrare cy noownu bpenmoy et al (51) u Menapp et al, ca gak
uaeHTHYHOM BpenHomihy 3a crneruduynoct A. vaginae (96%), raoe cy Menapn et al, ucrakiu
3Hauaj KBaHTU(UKanuje oBe OakTepuje y aujarHoctunin bB y ognocy Ha camo nerexuujy (52).
Hamm pesynratu cy mokasaiu W Ja je ucToBpeMeHo mpaheme Opoja obe oBe Oakrepuje
nmoBehaBano CEH3UTHUBHOCT U CHeMPUIHOCT y aujarHocTuy bB (Ttabena 21), mTo je y ckiany
ca pesyntatuma Xunoepta et al (144) koju cy nmokasaiu Ja je Mpu UCTOBPEMEHO] aHAJIM3H OBHX
Oaktepuja cneruduaHocT ca 84% u 87% (kaga ce aHANM3MPajy OABOjeHO) mopacna Ha 94% y3
HCTOBPEMEHH MOPacT U ceH3utuBHOCTH. Ca apyre cTpaHe, younian cmo jaa je Lactobacillus spp
Haj0osbe audepeHupao HopMmanHe Hamaze y oaHocy Ha HWMJl (censutuBHOCT 89%,
cretpuunoct 93%) (tadema 20). Mehytum, kBanTH(UKYjyhH CcBa TpH MHKpOOpraHun3ma
3ajenno (G. vaginalis, A. vaginae u Lactobacillus spp) ycranoBuan cMo 1a Cy y KOMOWHAIIHAjH
npaBuiK Hajoosby audepenimjaiujy usmel)y ceux rpyna (mopman, UM/I u BB) (tabena 21). ¥
oBoM cmucay Illa et al, Hakon ROC ananuse pesynrara cuMyiTaHe KBaHTU(UKAIMjEe BUILE
MHUKpOOpraHu3amMa, UCTHUYy 3Ha4yaj KOMOMHaIMje NMPeIuKTOpHUX Oaktepuja y aujarHoctuiy bB
(145).

Hamom cTymujoM HUCMO caMO yCTAaHOBWIIM ClIarame HOBE MHUKPOCKOIICKE METOJIE Ca OCTaJIHM,
UIMPOKO NPUMEHUBAHUM JMJarHOCTUYKUM KpuTepujyma, Beh cMO Moka3aiau Ja je HoBa
MHUKPOCKOIICKa MeToja, 0Oe3 o003upa Ha JUMHTHPAHOCT MaluM OpojeM OaKTepujCKuX
MopdoTunoBa kao 0Oaze 3a AudepeHUMjalUjy Hajaza, ychena jaa Kilacupukyje 3HadajHe
MUKpoOuosonike (eHOMEHE KOjU ce THUY T3B. ,,lleTyJapHOCcTH . Jlajbe, moka3zaan cMo Jia ce u3a
,IETyJIapHOCTH KpHje IabJIOH MOHamamka OakTepHja BarMHAIHOT MHKPOOHMOMA, IITO MOXKE
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OWTH OCHOBA 3a JIM3ajHUPAHE €Ceja BUCOKE CIENU(DUUHOCTH M CEH3UTUBHOCTH Y MOJICKYJIapHO]

JINJarHOCTHIIM OaKTEPUjCKE BaruHO3E.
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6 3AKJbYULIH

Ha ocHOBy n00HMjeHHX pe3yaTaTta MOTY Ce U3BECTH clieiehn 3aKJbydlu:

J [Toctoju mehycoOHO cinarame MUKPOCKOTICKHX METO/1a,

. [Tocroju crnarame m3Mmel)y kKImHHYKHX KpuTepujyma (Amcen) ca HanertoBum
KpUTEpUjyMUMa U HOBOM MHKPOCKOIICKOM MeTonoM kana ce HWMMJ] Hanasu

HHTepnpeTHpajy Y CKIIOIIY HOpPMAJIHUX Hajla3a,

J Pesyntatru PCR-a ce He cnaxy ca pe3yiaratuma Amcela U OCTallUX

MHKPOCKOIICKHUX ME€TO/1a,

J VY y3opmuma mpemnapara BarMHAJHHX cekpera 0ojeHmx mo ['pamy ce Hamasze
Lactobacillus spp, Gardnerella vaginalis u Atopobium vaginae u Lactobacillus spp
nomuuupa y HopmanauM (1), a Gardnerella vaginalis u Atopobium vaginae y nanasuma
BarMHaIHUX CeKpeTa Kiacu(UKOBAaHMX Kao OakTepujcka BaruHo3a (3), mpu demy je

HUXOB OJJHOC YPaBHOTEXEH Y MHTEpPMEN]epHUM Hana3uma (2),

o VYKynHU BarmHaJHM MHUKpPOOMOM KOpeilupa ca pe3ysiTaTUMa KBAaHTUTAaTHUBHE
Kareropusauuje (mpasaH, yMepeH, IyH) BarMHaJHMX pa3ma3a OojeHux mno ['pamy,

KJ1acu(pUKOBaHUX MpeMa HOBOj MUKPOCKOIICKO] METO/IH,

J Penatuau omHoc Lactobacillus spp u cBux ocranux Oakrepuja onaga kpehyhu
ce o1 ,,HopMajaH rmyH" ka ,,bB myH", 10k je Tpern penatuBHor ognoca G. vaginalis u A.

vaginae oOpHyT, pacTe o1l ,,HopMaJiaH nyH ka ,,bB myn".
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o Ksantudukarmja G. vaginalis u A. vaginae je mokasajga BUCOKY CCH3UTHBHOCT U

cnenu(UIHOCT y TUJarHOCTHIIM OAKTEPH]CKE BarnHO3E,

o KBantudukammja Lactobacillus spp je mnokazama BHCOKY CEH3UTHBHOCT U

CHGL[I/I(bI/ILIHOCT y ,Z[I/IjaFHOCTI/II_[I/I HOpMAJIHUX HaJla3a,

o Keantudukarmja G. vaginalis, A. vaginae u Lactobacillus spp je moka3zana
BUCOKY CCH3UTUBHOCT U CHGI.II/I(I)I/I‘{HOCT y ,Z[I/IjaFHOCTI/II_[I/I HOpMAJIHHUX, I/IHTepMeI[I/IjepHI/IX

u bB nanaza.
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8.1. KIbYUYHA JOKYMEHTALNJCKA HH®OPMATHUKA

YHUBEP3UTET ¥ KPAI'YJEBIY
PAKYJITET MEJUIIMHCKHUX HAYKA Y KPATI'YJEBIY

Pennu Opoj:
PB

HNnentudpuxanuonn 0poj:
UBP

Tun nokymenTaumje:

TA

MoHnorpadcka mybnukanuja

Tun 3anuca:
T3
TekcTyanHu MITaMIIaHU MaTepHUjal

Bpcra paaa:
BP
JlokTopcka aucepTanmja

AyTop:
AY
CHaexxana Maruh

MeHTOp/KOMEHTOP:
MH
npod. 1p Anekcanaap Kuanosuh



HacJioB pana:

HP

Banunanuja HOBe MUKPOCKOIICKE METOJIE y JTUJarHOCTHIIM OAaKTEPHjCKHX BaruHO3a MPUMEHOM
PCR u real-time PCR

Jesuk mybOaukanuje:
JII
cprncku/hupunuma

Je3uk n3Boga:
JU
CPIICKH/CHTIICCKU

3eMmiba my0JIMKOBama:
311
Peny6nukaCpouja

¥Y:xke reorpadgcko nmoapyuje:
yYIri
enTpamaa Cpbuja

Tonuna:
Tro
2018.

HM3paBau:
n3
AyTOpCKH pENpUHT

MecTo u aapeca:
MC
34000 Kparyjesar, CBeto3apa Mapkosuha 69

Du3uyM onuc pajaa:

®0

Hucepranyja uma 95 crpana, 7 noryiassba, 6
cnuka, 21 Tabemy

Hayuna o0sact: Menuunna



Hayuna qucoun/mnHa:

AN

Nmynosnoruja, nadekiyja, nHdaamaiyja

IIpenmerHa onpeannua/ KJby4He peyu

mo

Oaktepujcka BaruHo3a, Lactobacillus spp, Gardnerella vaginalis, Atopobium vaginae, PCR, real-
time PCR

YAK

Yyga ce:

qy

VY oubmmorenm dakynrera MEAMIMHCKUMX Hayka YHuBep3urera y Kparyjesmy, PemyOmmka
Cpbuja

Bakna Hanomena:

MH

H3Box:

Ui

¥YBoa: bakrepujcka BarmHO3a ce cMatpa jeAHUM o]l Hajuemhux nmopeMehaja JOWET TeHUTATHOT
TpakTa KoJl K€Ha y penpoAyKTUBHOM nepuony. Kapakrepuiue je ,,3aMeHa* JTOMMHAHTHUX BpPCTa
nmaktoOaruiaa MemaHoMm (GiopoM aHaepoOHUX U (pakynTaTUBHO aHaepoOHUX Oakrepuja. [IpaBu
y3pOK OaKTepHjCcKe BarmHO3€ jOIll YBEK HHje YTBpheH, Beh ce aujarHosa mocTaBjba Ha OCHOBY
KJIMHUYKUX U MUKPOCKOIICKUX KpUTEpHjyMa KOjU He y3uMajy y 003up cneuuduyny Oakrepujy,
Beh MNpHUCycTBO KIMHUYKMX 3HAKOBa M IPHUCYCTBO OakTepuja oapeheHor mopdoruna Ha
IpernapaTuMa BarMHaJIHOT pa3Masa.

Hub: HcnutuBame ciaramba HOBE MOAM(PHUKOBAHE METOJIE€ MMKPOCKONHpama ca OCTAIUM
KpuTepujymMmuMma (KJIMHUYKUM K MHMKPOCKOIICKHMM), KOJjU ce Beh Kopucte y IUjarHOCTHIM
OaKTepHjCKUX BarmHO3a, Kao M HUCHHUTHBame Mel)ycoOHOr ciarama CBHUX KpUTepujyma ca
pe3ynTaTumMa MoJIeKyJIapHe aHaJli3e MPUCYCTBA U KOJMYMHE OakTepHja Hajuemhe yapyKeHux ca
,»31paBuM* BaruHamHUM MukpoOuomom (Lactobacillus spp) u OakrepujckoM BarmHO30M
(Gardnerella vaginalis u Atopobium vaginae).

Martepujan n meroae: Crynuja je oOyxBatmia 120 tpyauuna, crapoctu on 18-40 roauna.
VY30puu BarMHalIHUX OpHCEBa Cy Y3MMaHH TOKOM PEIOBHUX KOHTpOJIa TPYAHHIA Kaga Cy
KJIaCU(pMKOBaHU Ha OCHOBY KJIIMHUYKHX M MUKPOCKOICKHX KpHTepujyma rmo Amceny, Hayenry,
Ncon/Xajy, Kiejcy nu HOBOj MOAM(PUKOBAHO] METOIU MUKPOCKOMHpama. 3aTUM je ca Mpernapara
6ojenux mno I'pamy wusonosana [IHK Oakrepuja u oapehuBaHO HPHUCYCTBO U KOJMYMHA
Lactobacillus spp, Gardnerella vaginalis, Atopobium vaginae wu ykymHOr BaruHagHOT
mukpobuoma metogama PCR u real-time PCR.



Pe3yaratu: YcraHOBWIM cMO Ja moctoju Mel)yCOOHO ciiarambe MHUKPOCKOIICKHMX METOoja, a
KIIMHAYKE, MHUKPOCKOIICKE METOJIe M HOBa METOJ]a MHKPOCKOIIMpama Cy ce cjarajie Kaaa cy
WHTEPMEIMjEPHU Halla3u HHTEPIIPETUPAaHU Kao HopMmaiHu. Pesynratu PCR-a ce Hucy ciaranm ca
pe3yaTratumMa KJIaCH(PUKOBAHUM IO KIMHHUYKAM U MHKPOCKOIICKMM Kputepujymmma. Ca apyre
CTpaHe, Yy Yy30pIuMa I[pernapara BaruHaaHoOr cekpera Oojenux mo I[pamy PCR-om cy
nerextoBanu Lactobacillus spp, Gardnerella vaginalis u Atopobium vaginae, y3 momuHanujy
Lactobacillus spp y nopmamuum nanmazuma, a Gardnerella vaginalis u Atopobium vaginae y
Haja3uMa OaKTepHjCKe BarmHO3€, NPH YEMY j€ HHHUXOB OJHOC OHO YpPaBHOTSKEH Y
UHTEPMEIMjEpHUM Halla3uMa. YKYIHH BardHaJIHA MHUKPOOHMOM j€ Kopeiaupal ca pe3ysTraTHMa
KBaHTUTATHUBHE KaTeropusaiuje (1pasaH, yMepeH, IyH) BarnHAIHUX pa3Mmasa 0ojeHux o ['pamy,
KJ1acu(pUKOBaHUX TpeMa HOBOj MOAM(PHUKOBAHO] METOJU MHKPOCKOIIUPAma, OK je pelaTUBHU
onanoc Lactobacillus spp u cBux ocranux 6akrepuja onanao kpehyhu ce oj ,,HOpMasiaH myH Ka
,,0aKTepHjcKa BarmHo3a IMyH", a TpeH 1 penatuBHor oguoca G. vaginalis u A. vaginae oopuyro, je
pacTao of ,,HOpMaJIaH IIyH"* Ka ,,0aKTepHjcKa BarMHO3a MyH ",

3ak/byyak: HoBa MoaudukoBaHa MeTola MHKPOCKONHpama je TIOKa3ajia cllarambe ca
KIMHUYKAM W OCTaJIMM MHKPOCKOIICKUM METOJaMa Kao W KBAaHTUTATUBHUM pE3yJITaTHMa
MOJICKYyJIapHE aHaJIH3e.

Kibyune peun: Oaktepujcka BarmHo3a, Lactobacillus spp, Gardnerella vaginalis, Atopobium
vaginae, PCR, real-time PCR.
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Abstract:

AB

Introduction: Bacterial vaginosis is considered to be one of the most common disorders of
lower genital tract in women in reproductive age. It has been characterized by “replacement” of
dominant lactobacilli with anaerobs or facultative anaerobs. The real cause of bacterial vaginosis
still remains unclear; nevertheless its diagnosis is based on presence of clinical signs and/or
certain bacterial morhotypes in smears of vaginal swabs.

Aim: Assessment of agreement between novel modified microscopic method and other criteria
(clinical and microscopic) already in use in diagnosis of bacterial vaginosis, as well as evaluation
of agreement of aforementioned diagnostic criteria and results of molecular detection and
quantification of most common bacteria related to normal results (Lactobacillus spp) and
bacterial vaginosis (Gardnerella vaginalis and Atopobium vaginae).

Material and methods: the study enrolled 120 pregnant women between 18 and 40 years of age.
The vaginal swab specimens were taken during regular examinations, when they were classified
according to clinical and microscopic criteria: Amsel, Nugent, Ison/Hay, Claeys and novel
modified microscopic method. Further, bacterial DNA was isolated from Gram stained vaginal
smears preparations and detection and quantification of Lactobacillus spp, Gardnerella
vaginalis, Atopobium vaginae and total vaginal microbiome were performed by PCR and real-
time PCR.

Results: Mutual agreement between all microscopic methods has been found as well as
agreement between clinical, microscopic methods and novel modified microscopic method when
intermediary results interpreted as normal. There was no agreement between PCR results and
results classified by clinical or other microscopic methods. In the other hand, Lactobacillus spp,
Gardnerella vaginalis and Atopobium vaginae in Gram stained vaginal smears were detected by
PCR, with domination of Lactobacillus spp in normal results, Gardnerella vaginalis and
Atopobium vaginae in bacterial vaginosis, and balanced presence of both bacteria in intermediary
results. Total vaginal microbiome correlated with results of quantitative categorization of Gram



stained vaginal smears according to novel modified microscopic method (empty, mid, full),
while for relative ratio of Lactobacillus spp and all other bacteria, going from “normal full”
towards “bacterial vaginosis full”, decreasing trend has been observed. Inversely, the relative
ratio of G. vaginalis and A. vaginae, going from “normal full” towards “bacterial full” had
increasing trend.

Conclusion: Agreement between novel modified microscopic method, clinical criteria and other
microscopic methods has been observed as well as agreement between novel modified
microscopic method and results of quantitative molecular analysis.

Key words: bacterial vaginosis, Lactobacillus spp, Gardnerella vaginalis, Atopobium vaginae,
PCR, real-time PCR.
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Oopazay 1

H3JABA AYTOPA O OPUTHHA/THOCTH JIOKTOPCKE /THCEPTALIHJE

Ja, CHexxaHa MaTuh , I3jaBJbyjeM J1a JJOKTOPCKa

JUcepTallfja MmoJI HacJIOBOM:

BANMMAOALNJA HOBE MUKPOCKOICKE METOJE Y ANJATHOCTULN BAKTEPUJCKNX BATMHO3A
NMPUMEHOM

PCR W real-time PCR

koja je omopamena na PAKYIITETY MEOVLIMHCKNX HAYKA

VYuusepsuteta y KparyjeBily npeacraBiba opucuHaino aymopcko 0eno HacTallo Kao pe3yaTar

COncmeeHoe ucmpastcueaixkoe pada.

Osom H3zjasom makohe nomephyjem:

® J1a caM jeOuHu aymop HaBeAeHe JOKTOPCKE JHcepTalyje,
® Ja y HaBeJI€HOj JOKTOPCKO] AUCEPTALM]H HUCAM U38PUILO/IA NO8PedY AYTOPCKOT HUTH
JpYTOT MpaBa UHTEJIEKTyaJIHe CBOJUHE APYTHX JINIA,

e J1a YMHOKEHU NPUMEPAK JOKTOPCKE IUCEPTaLlM]j€ Y IITAMIAHO] U €JIEKTPOHCKO] OopMU
y uMjeM ce Ipuiory Haja3u oBa M3jaBa caip:ku JOKTOPCKY JUCEpPTaljy UCTOBETHY
0JI0pameH0]j TOKTOPCKOj AUCEPTALIH]H.

VY KparyjeBuy , 28.11.2018. romune,

MOTIIHMC ayTopa



Oopazay 2

H3JABA AYTOPA O HCKOPHUHIITRABAIL Y /IOKTOPCKE /IUCEPTALTHUJE

Ja, CHexxaHa MaTuh

[]| mosBosbaBam

HEC J03BOJbaBaM

VYHuBepauteTckoj 6ubnuorenu y Kparyjesiy na HauMHM ABa TpajHa YMHOXEHA IpUMEpKa y

SJIIEKTPOHCKO] (POPMH JTOKTOPCKE JUCEPTAIH]e TIO]] HACTIOBOM:
BANMAALUMJIA HOBE MUKPOCKOICKE METOAE Y ONJATHOCTULN BAKTEPUJCKNX BATHOS3A

IMTPMUMEHOM PCR W real-time PCR

xoja je onopamena na PAKYJNITETY MEANUNHCKNX HAYKA

VYuuBep3utera y Kparyjesiy, u To y LIeTMHH, Kao U Jia M0 jeJjaH MPUMEpPaK TaKO YMHOXKEHE
JNOKTOPCKE JucCepTalije Y4YMHU TPAjHO JOCTYIIHUM JaBHOCTU IYT€M JUTHUTATHOT
penozutoprjyma YHuBep3utTera y KparyjeBily U HEHTpaTHOT PENO3UTOpHjyMa HaIJICKHOT
MHUHHCTapCTBa, TAKO J1a MPUIMATHULM JABHOCTH MOTY HAUMHUTH TPajHE YMHOXKEHE MpUMEpKe

y €JIeKTPOHCKO] (OpPMHU HaBeJleHe JOKTOPCKE AUCepTaLje IYyTEM npey3umarsa.

OBom M3jaBoM Takohe

[]| mosBosbaBam

He JI03BOJbaBaM’

! Vkonuko ayrop uzabepe a He JJ03BOJIM IIPUNAIHUIMMA jABHOCTH JIa TAKO JOCTYIIHY JOKTOPCKY JUCEPTALHU]Y
KOPHCTE 01 yCIIoBUMa yTBpYeHuM jenHom on Creative COmMmMONS THLEHIH, TO HE HCKIbY4Yje MPABO MPUNAAHHKA
JaBHOCTH J1a HaBeJICHY JOKTOPCKY JIMCEPTallljy KOPUCTE y CKJIay ca oJpeadaMa 3aKoHa 0 ayTOPCKOM U CPOJTHUM
IIpaBUMa.
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v KparyjesLly ,_28.11.2018. roume,

HOTIIAC ayTopa

2 Monumo ayTtope Koju cy m3abpaiu 1a J03BOJIE TPHNAJHUIMMA jABHOCTH Jia TakO JIOCTYIHY JOKTOPCKY
JIMCepTalNjy KOPHUCTE 101 yciIoBMMa yTBpheHnM jenHom o Creative Commons nmuneHIu aa 3a0KpyKe jeAHY 01
nonyhenux auuenuu. Jletaspan caapxaj HaBeJICHHUX JULEHIM JOCTynaH je Ha: http://creativecommons.org.rs/


http://creativecommons.org.rs/

DOI: https://doi.org/10.2298/SARH170315206M

UDC: 618.1-022.1-07

ORIGINAL ARTICLE / OPUTUHAJIHW PA]

Molecular diagnosis of bacterial vaginosis -
prevalence of Gardnerella vaginalis and Atopobium
vaginae in pregnant women

Snezana Mati¢', Dane Nenadi¢?, Jelena Cukic?, Zeljko Mijailovi¢**, Nevena Manojlovic®,
Predrag Sazdanovi¢’, Milo$ Pavlovic¢®, Dejan Baski¢*?, Aleksandar Zivanovi¢’
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SUMMARY

Introduction/Objective Bacterial vaginosis (BV) is defined as disequilibrium of vaginal microbiota due
to proliferation of Gram-negative/variable anaerobes and reduction/depletion of vaginal lactobacilli.
Difficulties in interpreting microscopically categorized findings in diagnosis of BV need a molecular
analysis of bacteria present in vaginal discharge of patients. In this regard, we performed real-time qPCR
analysis of vaginal discharge samples with the goal to explore in which extent prevalence and amount of
anaerobes, Gardnerella vaginalis and Atopobium vaginae, are related to findings obtained by microscopy.
Methods This study enrolled 111 asymptomatic pregnant women between 24 and 28 weeks of preg-
nancy. Gram-stained vaginal smears were evaluated microscopically. Afterwards, DNA of bacteria was
extracted from Gram slides and real-time qPCR was performed with the aim to detect and quantify G.
vaginalis and A. vaginae.

Results The data of our study showed that 53.2% of patients had normal results, while 20.7% and 26.1%
of patients had intermediary (IMD) and BV results, respectively. G. vaginalis and A. vaginae were more
frequently found in IMD and BV than in healthy patients; also, the average bacterial number of G. vaginalis
and A. vaginae were significantly higher in BV and IMD than in the group with normal findings (p = 0.000).
Comparing mutual relation of G. vaginalis and A. vaginae, the prevalence and number of G. vaginalis were
in all groups significantly higher than A. vaginae.

Conclusion The data of our study have shown that in distinguishing normal from BV findings, quantifica-
tion of bacteria may be more important than just molecular detection of bacteria.

Keywords: bacterial vaginosis; real-time qPCR; Gardnerella; Atopobium

INTRODUCTION Proper diagnosis of BV is demanding in

terms of sensitivity and specificity for precise

Among disorders affecting female reproductive
tract, bacterial vaginosis (BV) is one of the most
common causes of vaginal flora disturbance.
Bacterial vaginosis is a condition related to the
disordered vaginal microbiota of polybacte-
rial origin, characterized with proliferation of
Gram-negative/variable anaerobes associated
with reduction or almost complete depletion of
“protective” vaginal lactobacilli [1].

Bacterial vaginosis prevalence is differ-
ent between various ethnic groups in North
America, Europe, the Middle East, or Asia.
The global epidemiology study on this subject
has shown that BV prevalence was the highest
in some parts of Africa and lowest in most of
Asia and Europe [2].

outlining of the group of patents in need of
treatment. The majority of studies have agreed
on the fact that is not possible to cultivate mi-
croaerophilic or anaerobic residents of the va-
gina with complete efficiency [3-6]. With the
introduction of molecular detection — poly-
merase chain reaction (PCR) - of the afore-
mentioned bacteria, this problem has been
surpassed. Furthermore, molecular analysis
has shown that qualitative and quantitative ar-
chitecture of BV is inconstant, composite, and
not completely understood. It may comprise
more than 80 various genera and thousands of
species such as Gardnerella vaginalis, Prevotella
spp., Atopobium spp., Mobiluncus spp., etc. [7].
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Microorganisms mostly detected in BV were Gardner-
ella vaginalis and Atopobium vaginae, with prevalence in
BV ranging between 47.8-99% (Gardnerella vaginalis) and
75-95% (Atopobium vaginae) without significant differ-
ence in prevalence between pregnant and non-pregnant
women [4, 8, 9]. In addition, the coexistence of these two
microbes was documented in 78-96% of samples with BV
[10]. Possible explanation for this was given by Hardy et
al. [11]. By analyzing vaginal polymicrobial biofilm, they
found that this biofilm is mostly formed by microaerophil-
ic Gardnerella vaginalis, which further allows colonization
by anaerobic Atopobium vaginae.

The importance of BV among pregnant women has
been studied recently and it was shown that the rate of
preterm delivery in patients with BV reached 30% [12].
Many diagnostic methods have been compared: cultiva-
tion of microorganisms mostly connected to BV, various
microscopy criteria analyzing Gram-stained slides of vagi-
nal swabs, molecular analysis, and molecular detection and
quantification of microbes within the vaginal “ecosystem”
[13, 14]. Moreover, it has been shown that microscopy
classification of Gram-stained vaginal smears coincided
with PCR in great extent, dividing all patients into three
groups: normal, intermediary, and patients with BV (4).
Nevertheless, although helpful in differing normal and BV
tindings, microscopy and simple molecular detection of
microbes could not give answers on the significance of
the intermediary group of patients, apart from its risk for
preterm delivery [15, 16]. Due to this issue, Menard et al.
[17] quantified by qPCR Gardnerella vaginalis and Atopo-
bium vaginae in vaginal samples of pregnant women. They
found that preterm delivery was not linked to the presence
of G. vaginalis and A. vaginae, but to high concentrations
(> 106 copies/ml) of these bacteria, with four times higher
prevalence of Gardnerella and Atopobium in women with
preterm delivery than in women with term delivery.

Because of great importance of BV among pregnant
women, we performed molecular quantification of Gard-
nerella vaginalis and Atopobium vaginae, the most com-
mon bacteria connected to BV, with the aim of exploring
the relation of these microbes to the groups of patients
divided by Nugent’s criteria.

METHODS
Study population and design

This retrospective study comprised 111 pregnant and as-
ymptomatic women between 24 and 28 weeks of preg-
nancy, seen during regularly planned appointments at the
Military Medical Academy hospital from 2012 to 2014.
Women younger than 18 and older than 40 years, with
multiple pregnancies, anomalies of the uterus, cervical
colonization, or with previous preterm delivery were ex-
cluded from this study. Women who were under any kind
of therapy within two weeks before examination, as well as
women who had sexual intercourse within a week before
appointment, were also not enrolled in the study. The in-

‘ DOI: https://doi.org/10.2298/SARH170315206M

Mati¢ S. et al.

stitutional Ethics Board approved the study protocol and
all study subjects agreed to participate through a written
informed consent.

Sampling and data collection

The specimens were prepared under standard ethical and
laboratory protocols. After clinical examination, vaginal
samples were collected by inserting sterile polyethylene
terephthalate-tipped swab into the vagina. The swab was
rotated 360° against the vaginal wall at the mid portion of
the vault and carefully withdrawn to prevent contamina-
tion. The swabs were then smeared on a plain-glass slide,
air-dried at room temperature, and Gram stained. Using
conventional light microscopy (DM 2000 LED microscope,
Leica Microsystems, Wetzlar, Germany), the slides were
categorized at 1,000 x magnification according to Nugent.
DNA extraction was preformed from Gram-stained prepa-
rations following protocol established by Srinivasan et al.
[14] and procedures contained within commercially avail-
able kit (QIAamp DNA mini kit, Qiagen, Germantown,
MD, USA). Detection and quantification of Gardnerella
vaginalis and Atopobium vaginae was determined using
SaCycler-96 by commercially available Bacterial Vagino-
sis Real-TM Quant test (Sacace Biotechnologies, Como,
Italy), according to the instructions of the manufacturer.

Statistical analysis

Complete statistical analysis was conducted using SPSS
Statistics, Version 17.0 (SPSS Inc., Chicago, IL, USA). Vari-
ables were presented as frequencies of individual param-
eters (categories), and statistical significance of differences
was evaluated using the x? test. Differences among groups
of nonparametric data were analyzed by Mann-Whitney
and Kolmogorov-Smirnov tests. Receiver operating char-
acteristic (ROC) curve was constructed and used to evalu-
ate whether the number of bacterial DNA copies/ml could
be a marker of diagnostic accuracy. Statistical difference
of p < 0.05 was considered statistically significant.

RESULTS

Using Nugent’s criteria, we found that 26.1% (29/111) of
the patients were diagnosed with BV. Of the tested pa-
tients, 20.7% (23/111) were classified into the intermediary
group, while 53.2% (59/111) were healthy. Prevalence and
quantity of Gardnerella vaginalis and Atopobium vaginae in
the vaginal samples of the pregnant women are presented
in Table 1.

In addition to the cases with BV (93.1%), Gardnerella
vaginalis was detected in 95.6% of intermediary patients,
as well as in 55.9% of normal specimens. Although Gard-
nerella vaginalis is present in a higher percentage in in-
termediary and BV patients, the presence of this bacteria
is not associated with the diagnosis of bacterial vaginosis
(Pearson’s x* = 0.668; p = 0.7 16). Atopobium vaginae was
also detected in patients with normal findings (16.9%), but
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Table 1. Prevalence and quantity of Gardnerella vaginalis and Atopobium vaginae in the diagnosed groups of patients

Group Prevalence (totaln=111) Quantity (DNA copies/ml*)
G. vaginalis A.vaginae X2 G. vaginalis A.vaginae KS

N 33/59 10/59 x> =19.4; p =0.000 1,796 432 p =0.000

IMD 22/23 11/23 x>=13; p=0.000 27,217 1,413 p =0.000

BV 27/29 14/29 x> =14.1; p =0.000 35,258,502 5,456,101 p =0.004
N - normal; IMD - intermediary; BV - bacterial vaginosis;
KS - Kolmogorov-Smirnov test;
*mean number

ROC Curve

percentage of this bacteria was higher in the intermediary
and the BV group, with 47.8% and 48.3%, respectively.
However, regarding Gardnerella vaginalis, the presence of
Atopobium vaginae is not associated with the diagnosis of
bacterial vaginosis (Pearson’s x*> = 3.480; p = 0.1 75). Final-
ly, in our samples we showed the coexistence of Gardnerel-
la vaginalis and Atopobium vaginae (Pearson’s x* = 14.199;
p = 0.0005). In the intermediary and the BV group, this
coexistence was seen in 47.8% (11/23) and 48.3% (14/28),
respectively, which was almost three times higher than
in the normal group (16.9%; 10/59). More importantly,
Atopobium vaginae, except in one case, were present only
in the cases when Gardnerella vaginalis was also present.

Using real-time qPCR we found that the number of
Gardnerella vaginalis and diagnosis are in week positive
correlation (r = 0.272; p = 0.004). The highest quantity
of this bacterium was detected in samples with BV, while
the lowest (20,000 times lower than in BV) has been cal-
culated in patients with normal findings. The number
of this bacterium in intermediary cases was 15 times
higher than in samples with normal findings. Statistical
analysis confirmed a significant difference in Gardnerella
vaginalis quantity among all diagnosed groups of patients
(p =0.001) except for intermediary and BV (p = 0.380). In
addition, as previously shown for Gardnerella vaginalis, we
found that the number of Atopobium vaginae and diagno-
sis are in week positive correlation (r = 0.214; p = 0.023).
The largest amount of Atopobium vaginae was detected
in BV, gradually decreasing in intermediary and normal
groups with lesser difference between the normal and the
intermediary group (three times only). However, in this
case, the differences in the number of Atopobium vaginae
between BV, intermediary, and normal findings were not
statistically significant (p = 0.072).

As we found that Gardnerella vaginalis was detected in
all the groups, that it was at least two times more frequent
than Atopobium vaginae, and the the average number of
Gardnerella vaginalis was significantly higher than Atopo-
bium vaginae (Table 1), ROC curve was used to evaluate
whether the number of DNA copies/ml of Gardnerella vag-
inalis could be a marker for diagnostic accuracy. We found
that the number of DNA copies/ml of Gardnerella vagi-
nalis is a very good marker for vaginal flora disturbance
(AUC = 0.7 61; p = 0.0005). Moreover, using the ROC
analysis, we showed that the number of DNA copies/ml
of Gardnerella vaginalis has the ability to discriminate pa-
tients with normal findings from intermediary and BV
patients. The defined cut-off value was 2,980 copies/ml,
with a sensitivity and specificity of 78.6% and 72%, re-
spectively (Figure 1).
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Figure 1. The number of DNA copies/ml was determined by the real-
time qPCR method on the SaCycler-96 (Sacace Biotechnologies, Como,
Italy); cut-off, sensitivity, and specificity were determined by ROC analy-
sis and shown in the form of ROC curve

DISCUSSION

Bacterial vaginosis does not evolve from a commonly
defined bacterial infection caused by one agent, but is a
disorder of the vaginal microbiome. Therefore, the ap-
propriate diagnosis of BV is demanding and the decision
about the method of choice for its diagnosis requires a
review of complexity, cost, and the constancy of samples
difficult to interpret [18].

Nugent’s criteria are the most widely used diagnos-
tic tool for diagnosing BV, and are considered the gold
standard, although their inter- and intraobserver accu-
racy have been questioned [19]. To avoid demanding and
imprecise counting of bacterial morphotypes, qualitative
microscopic examination was introduced by Ison and Hay
[20] and Verhelst [21].

In daily practice, despite the numerous methods avail-
able, clinicians still have difficulties to decide which patient
should be treated. This issue becomes further complicated
with discrepancies in categorizing intermediate findings.
Intermediate flora has been shown to consist of bacteria
associated with BV, such as Gardnerella vaginalis and anaer-
obes, as well as lactobacilli, usually associated with normal
flora, which is the main reason why this is considered a
transitory condition between normal and BV, not yielding
all clinical criteria of bacterial vaginosis [20, 22].

In this regard, over the last few years, several studies
have been performed aiming to analyze microbial com-
position of vaginal discharge and quantity of bacteria as-
sociated with BV in microscopically categorized samples
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using PCR and real-time qPCR [23, 24, 25]. It has been
found that the most common bacteria detected in BV was
Gardnerella vaginalis, but as being insufficiently specific,
additional studies suggested Atopobium vaginae as the BV
marker and an even greater risk factor for preterm delivery
than Gardnerella vaginalis [26].

For this reason, we performed molecular analysis of vagi-
nal discharge samples of pregnant women targeting these
two bacteria. According to the results of our study, Gardner-
ella vaginalis was detected in intermediary patients as well as
in patients with normal microscopy findings, which was in
accordance with study conducted by Cox et al. [27]. The re-
sults of our study have also shown that quantity of Gardner-
ella vaginalis significantly differed between all the groups,
representing that Gardnerella may be a better marker for BV
than Atopobium, as well as a better marker in differentiat-
ing the intermediary from the normal group of patients.
This was not in accordance with the study performed by
Bradshaw et al. [28], where A. vaginae was found to be more
specific for BV. This discrepancy may be explained by the
differences between epidemiological characteristics, geo-
graphical origin, ethnic affiliation, or PCR assay.

Similarly, Atopobium vaginae was also present in healthy
patients, but in intermediary and BV patients it was found
with frequency almost three times higher. In addition, the
quantity of both bacteria was the highest in BV samples.
A similar study found that prevalence of Atopobium va-
ginae differed between the normal and the BV group, but
not between the normal and the intermediary group [10].
The same group of investigators in additional research
performed both molecular detection and quantification
of Gardnerella and Atopobium. They suggested that in ad-
dition to the detection of these microbes, quantification
is very important in determining patients for treatment
since the highest quantities of both bacteria were present
in recurrent BV [17]. These data propose that BV is rather
related to the disturbance of bacteria ratios as well as to
a rise in quantity of the aforementioned anaerobic bacte-
ria. Bretelle et al. [26] suggested that Atopobium vaginae
is highly important in the reclassification of intermediary
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CAXETAK

YBop/Llwmb baktepujcka BarnHo3a (bB) cTarbe je yapyxeHo ca
nopemehajem ogHoca nakTobana n aHaepobHYX 6akTepuja y
BarvMHN y KOPUCT aHaepoba. Telukohe y TymaueHsy MKPOCKOMCKY
KnacudnKoBaHVx Hanasa y amjarHoctmum BB 3axTeBajy Moneky-
NapHy aHanm3y 6akTepmja NPUCYTHUX Y BarMHajHOM CEKPETY.
Linrb oBor paga je 6uo pa real-time gPCR aHann3om y3opaka
BarMHanHor cekpeTa 1CNMUTamo y KoM 061My Cy 3aCTyn/beHOCT
U KonnunHa aHaepoba (Gardnerella vaginalis v Atopobium
vaginae) y Be3u ca MAKPOCKOMCKUM Hanasuma.

Mertope Y ctyaujy je ykibyueHo 111 acumnToMaTcKuX TpyAHMLA
cTapocTu TpyAHohe 24-28 Hefierba. [pam-npenapatyi BarnHan-
HWX pa3Masa Cy KaTeropucaHn MMKPOCKOMNCKM, a Nocie Tora
je ca rpam-npenapata n3onosaHa [JHK 1 n3sepeHa peakuuja
naeHTudVKaumje n ksaHTdrKaumje (real-time gPCR) G. vaginalis
n A. vaginae.
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Pesyntatu Pe3yntaTtu Hawe cTyguje cy nokasanu ga je 53,2%
TPYAHMLA MMano HopMasnaH pesynTar, ok je 20,7% n 26,1%
nmano nitepmeaunjepat (MM) n bB pesynrtart. G. vaginalis n A.
vaginae cy 6vnu yewhe npucytHn y UM un BB rpynu Hero kog
3[paBuUX NaLnjeHTKNIba, a U npoceyaH 6poj G. vaginalis n A.
vaginae je 61o 3HauajHo B Y BB 1 IM rpynama Hero y rpynu
ca HopmanHuM Hanasom (p = 0,000). Mopepehu mehycobaH og-
Hoc G. vaginalis v A. vaginae, 3actynsbeHocT 1 6poj G. vaginalis
je y cBMM rpynama 610 3HauyajHo BULLIK Of 3aCTYN/bEHOCTU 1
6poja A. vaginae.

3aksbyyak Pe3yntaTtu Halle CTyamje Cy noka3sanu aa 6u 3a pas-
NMKoBare HopManHux of BB Hanasa kBaHTMdUKaLmja bakTe-
pwija Morna 6vTI 3HavyajHWja Of Came MOMeKyNapHe JeTeKuyje.

KmbyuHe peun: 6akTepujcka BarmHo3a; real-time qgPCR; Gard-
nerella; Atopobium

www.srpskiarhiv.rs



This article was downloaded by: [University at Buffalo (SUNY)]

On: 16 October 2008

Access details: Access Details: [subscription number 784375717]

Publisher Informa Healthcare

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Biomarkers

T/ 7 ) L I I . T .
B&()RL%RI\ER'D Publication details, including instructions for authors and subscription information:

http://www.informaworld.com/smpp/title~content=t713693137

Clinical evaluation of the simultaneous determination of CA 15-3, CA 125 and

SHER?2 in breast cancer

Dejan Baski 3, Petar Risti 3, Snezana Mati #; Dragi Bankovi ®; Suzana Popovi 3; NebojSa Arsenijevi 2

2 Institute of Microbiology and Immunology, Medical Faculty, Serbia ® Faculty of Mathematics and Natural
Sciences, University of Kragujevac, Serbia

First Published on: 12 July 2007

To cite this Article Baski, Dejan, Risti, Petar, Mati, SneZana, Bankovi, Dragi, Popovi, Suzana and Arsenijevi, NebojSa(2007)'Clinical
evaluation of the simultaneous determination of CA 15-3, CA 125 and sHER2 in breast cancer',Biomarkers,12:6,657 — 667

To link to this Article: DOI; 10.1080/13547500701520563
URL: http://dx.doi.org/10.1080/13547500701520563

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713693137
http://dx.doi.org/10.1080/13547500701520563
http://www.informaworld.com/terms-and-conditions-of-access.pdf

[University at Buffalo (SUNY)] At: 11:42 16 Cctober 2008

Downl oaded By:

informa

healthcare

Biomarkers, November-December 2007; 12(6): 657667
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Abstract

Objective We investigated serum levels of CA 15-3, sHER2 and CA 125, and their usefulness in
the detection of metastatic disease in breast cancer patients.

Methods The levels of CA 15-3, sHER2 and CA 125 tumour markers were determined in
60 patients, 40 with localized and 20 with metastatic breast carcinoma. The control group
consisted of 10 healthy women.

Results We found that, at the time of diagnosis, serum levels of all three tumour markers were
elevated in patients with distant metastases, but of minute importance in the detection of any
breast cancer. When the data for the individual markers were combined the overall sensitivity of
metastases detection with all three markers improved. In this regard, 90% of patients with
distant metastases had an increase in serum level of at least one of tested tumour markers.
Similar results were obtained using receiver operating characteristic curve (ROC). Moreover,
using ROC we defined cut-off values for metastasis detection for each of the tested markers.
Conclusion Our findings indicate that measurement of CA 15-3 serum values in conjunction
with sHER2 and CA 15-3 can increase sensitivity in metastasis detection.

Keywords: Breast cancer, CA 15-3, sHER2, CA 125, serum levels

(Received 28 November 2006; accepted 19 Fune 2007)

Introduction

One of the major aims in cancer research has been to develop biochemical tests for
aiding screening and early diagnosis, assessing prognosis, predicting response to therapy
and monitoring patients. All of these tasks, as well as treatment decisions for individual
breast cancer patients were frequently (virtually obligatorily) based on traditional
pathological parameters or other tissue-based assays. However, all of these methods
require tumour tissue and thus invasive procedures. Consequently, the possibility of
using the circulating markers as a way to predict patients’ outcomes is more desirable.

To date, no tumour marker has demonstrated significant benefits in rando-
mized controlled trials of screening and early diagnosis in the general population.
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Nevertheless, tumour markers can play a crucial role in diagnosing and monitoring
of metastatic disease or assessing response to therapy in selected groups of patients.

As for the many cancer markers in routine use, no consensus exists regarding
the reference cut-off for markers extensively used in monitoring of breast cancer. The
difficulties in establishing the reference tumour marker values originate from
appliance of different detection methodologies and different assays in the frame of
one methodology. Thus, numerous studies have been performed in order of method
and assay standardization (Henry & Hayes 2006). In one of the few studies describing
the performance of tumour markers in external quality schemes, Pilo et al. (1995)
reported the average between-laboratory and between-kit coefficient of variation for
CA 15-3, CA 125 and CA 19-9. On the basis of these results we concluded that the
reliability of current CA 15-3 and CA 125 assays was satisfactory. In other studies, the
most reliable values of tumour markers were taken for CA 15-3, CA 125 and sHER-2,
to be 2040 Uml ', <35IUml ! and 6.5-10.2 ngml ', respectively, which are
similar to the reference values used in our study (Sugano et al. 2000, Canizares et al.
2001, Kong et al. 2006, Tampellini et al. 2006).

It seems that the origin of these differences for CA 15-3, sHER-2 and CA 125 is not
due to ethnicity or variation across different population groups (Weiss et al. 1995,
Doroudchi et al. 2005, Nichols et al. 2005). On the contrary, the structure of these
markers is well defined and it is known that genetic variation does not exist in human
populations for any of them (Sommer et al. 1992, Duffy 1999).

The assay for CA 15-3 is currently the most widely used tumour marker in routine
monitoring of breast cancer patients. Many years of investigation confirmed its central
role in monitoring patients with breast carcinoma; thus, it became the ‘gold standard’
for other tumour markers. The CA 15-3 molecule is a mucin, a product of the MUC1
gene (Gendler & Spicer 1995). While the physiological function of the MUCI1 protein
is unknown, some evidence supports the important role that MUC1 may play in the
adhesion of epithelial cells; MUCI1 appears to reduce both cell-cell and cell-
extracelular matrix interactions (Wesseling et al. 1996). However, there is a little
value in it for the detection of early disease (Safi et al. 1991). CA 15-3 concentration
at initial presentation can provide useful prognostic information in patients with
apparently localized disease (Shering et al. 1998). High values of CA 15-3 are
indicative of the possibility of metastases (Geraghty et al. 1992). Moreover, serial
determination of CA 15-3 has the potential to detect both, preclinical recurrences and
to monitor the treatment of metastatic breast cancer (Anonymous 1996).

CA 125 is a glycoprotein expressed in normal tissues originally derived from
coelomic epithelia such as peritoneum or pleura. However, it is now believed that
derivates of all three layers of embryonic development may harbour the antigen
(Hardardottir et al. 1990). Elevated CA 125 values are most often associated with
epithelial ovarian cancer (Meyer & Rustin 2000), although CA 125 levels can also
be elevated in other tumours and non-malignant disease (Buamah 2000). Although
CA 125 production has been demonstrated in the healthy breast, the significance of
CA 125 elevation in breast cancer is uncertain. It has been reported that higher serum
levels of CA 125 are associated with increasing bulk of disease and worse prognosis
mainly related to metastasis development (Norum et al. 2001).

HER2 (from Human Epidermal growth factor Receptor) is a component of a four-
member family of closely related growth factor receptors, including HER1, HER2,
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HER3 and HER4 (Maguire & Greene 1989). This molecule is regularly expressed on
normal cells and overexpressed on malignant cells. The overexpression of this
molecule has been observed in 20-30% of breast carcinoma cases and associated
with poor clinical outcome (Slamon et al. 1989). The full-length HER2 protein
undergoes proteolytic cleavage by metalloproteases (Codony-Servat et al. 1999), and
its extracellular domain is shed into the blood as a circulating antigen (Pupa et al.
1993). The currently published literature suggests that the circulating HER2 antigen
concentration lacks sensitivity for the detection of early disease (Carney et al. 2003,
Kong et al. 2006). However, it has been shown that increasing concentration
correlates with extensive tumour burden, which, in turn, correlates with progressive
disease and worse prognosis (Jensen et al. 2003, Pichon et al. 2004).

In the present study, we investigated serum CA 15-3, CA 125 and sHER2
concentration and evaluated the usefulness of their combined determination in
metastasis detection in breast carcinoma patients.

Patients and methods
Patients

Tumour markers were studied prospectively in 60 consecutive patients admitted to
the Surgical Clinic at the Kragujevac University Hospital, 40 with localized and 20
with metastatic breast cancer. Patients with localized tumours were included in the
study before surgical treatment, whereas the group with metastatic carcinoma was
enrolled in the investigation after the final decision about the type of treatment, but
before any treatment. In this way, any possible therapy effects (operative, chemo or
hormonal), which could influence the results of the study were avoided. Patients
with positive biohumoral markers of inflammation, as well as patients with clinical or
biochemical evidence of co-existing chronic diseases such as endocrine and
autoimmune diseases were excluded from the study. All cases with localized disease
were histologically confirmed with breast cancer TNM (tumor-node-metastasis)
staging of the American Joint Committee on Cancer (AJCC) and the International
Union Against Cancer (UICC) (Sobin & Wittekind 1997). The control group
consisted of 10 healthy women chosen from the general population. A control group
was matched with the cancer group on the basis of age (within 5 years), sex and
menopausal status.

Methods

Blood samples were obtained from 70 different Serbian women, 60 of whom were
hospitalized at the Kragujevac University Hospital. The same serum samples were
used to quantitate the serum levels of CA 15-3, CA 125 and sHER2. Tested markers
were determined by commercially available enzyme-linked immunosorbent assay
(ELISA) kits (Breast Cancer Antigen CA 15-3 Enzyme Immunoassay Test Kit and
Antigen CA 125 Enzyme Immunoassay Test Kit, DRG International, Inc., USA;
Human splSSHER'2 ELISA, Bender MedSystems, Vienna, Austria). Cut-off values
were suggested by the manufacturer: 36 U ml ! for CA 15-3, 36 IU ml ! for CA 125
and 6.4 ng ml ! for sHER2.
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Statistical analysis

The data were evaluated using the SPSS commercial program package (version 10.0
SPSS Inc., Chicago, IL, USA). The normal data distribution was evaluated by the
Kolmogorov-Smirnov test. The non-parametric data of two or more groups were
compared with the Mann-Whitney’s U-test and the Kruskal-Wallis test. Receiver
operating characteristic (ROC) curves were constructed for the individual tumour
markers and the differences in the area under the curve (AUC) values were
determined.

Results

Table I shows tumour marker results subdivided according to the disease extent. At
the time of diagnosis, the serum levels of CA 15-3 and CA 125 were significantly
higher in patients with metastatic breast cancer than either in the patients with
localized disease (regardless of nodal involvement) or in the control group (CA 15-3:
p<0.001; CA 125: p=0.01). No significant difference could be found in serum
levels of sSHER2 (p >0.05). Although CA 15-3 serum values showed some gradual
increase depending on the disease stage, there were no statistically significant
differences between lymph node-negative and lymph node-positive breast cancer
(p=0.1) (Table I).

The proportions of elevated marker levels are shown in Table II. Ten patients
(25.0%) with localized and 12 patients (60%) with metastatic breast cancer had
CA 15-3 values above the recommended cut-off value of 36 Uml '. A similar
proportion of patients, nine in the localized group (22.5%) and 11 in the metastatic
group (55%), showed elevation of the sHER?2 levels higher than the suggested cut-off
of 6.4 ngml ™. Of the 40 patients with localized breast cancer, only two (5%) had
increased serum CA 125 levels, whereas nine of 20 (45.0%) of metastatic patients
had CA 125 values greater than cut-off at 36 IU ml~'. Distributions of individual
data for all three tumour markers are shown in Figure 1. All together, at the time of
diagnosis, 15 patients (37.5%) with localized and 18 (90%) with metastatic tumours
had elevated levels of either one, or several, tumour markers. Table III shows tumour
marker sensitivity and specificity determined according to cut-off values suggested by
manufacturer (36 U ml ™! for CA 15-3, 6.4 ngml ! for sHER2 and 36 IU ml ! for
CA 125). The sensitivity of CA 15-3, sHER2 and CA 125 was very low in the
detection of localized tumour. However, combined use of all markers showed that

Table I. Stratifying CA 15-3, CA 125 and sHER2 serum levels to different stages of disease. CA 15-3, CA
125 and sHER2 were determined in the serum samples from 40 patients with localized (26 lymph node
negative, 14 lymph node positive) and 20 patients with metastatic breast cancer. Data are presented as
median value (range) for each group.

n CA 15-3 (Uml?) CA 125 IU ml'Y) sHER2 (ng ml')
Control 10 22.5 (15.4-31.1) 8.3 (3.4-24.2) 5.9 (4.8-8.0)
Localized nodus 26 21.1 (9.1-94.0) 8.2 (1.3-79.5) 5.8 (3.3-16.6)
Localized nodus 14 29.7 (6.0-69.0) 8.9 (4.6-73.9) 4.8 (3.7-33.0)
Metastatic 20 70.9 (16.3-240.0)* 31.1 (3.0-400.0)* 12.1 (3.8-28.9)

*Significant difference between metastatic and other groups (Kruskal-Wallis p <0.05).
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Table II. The proportions of serum CA 15-3, sHER2 and CA 125 levels elevated above the recommended
cut-offs (36 Uml ™, 6.4 ngml~' and 36 IU ml~, respectively) in 60 breast cancer patients. Values are
shown as elevated/total (%).

Control Localized Metastasis
CA 15-3 0/10 (0) 10/40 (25.0) 12/20 (60.0)
sHER2 1/10 (10) 9/40 (22.5) 11/20 (55.0)
CA 125 0/10 (0) 2/40 (5.0) 9/20 (45.0)
Any 1/10 (10) 15/40 (37.5) 18/20 (90.0)

elevation of any tumour marker increased sensitivity to 0.40 (Table III). In the group
with metastatic disease all markers showed a higher sensitivity than in localized group,
especially CA 15-3 whose sensitivity was the highest (0.60 with a specificity of 1.00).
When combination of all markers was used, elevation of any tumour marker was
indicative of metastases in 90% of patients with increased sensitivity of 0.90 and
specificity of 0.90 (Table III). In addition, we showed that combined use of all markers
increased sensitivity in differentiating between local and metastatic disease, as well as,
between any and no disease (Table III).

Similar results were obtained when the data were compared with the receiver
operating characteristic curve (ROC) (Figure 2). Of the individual markers, CA 15-3
had the largest AUC (AUC 0.85; p <0.0001) for metastasis detection. Moreover,
using ROC we defined cut-off values for metastasis detection. The cut-off point
for the CA 15-3 tumour marker was 30 U ml ™', with a sensitivity and specificity of
0.88 and 0.71, respectively; for CA 125 the cut-off was 18 U ml ! with a sensitivity
of 0.65 and a specificity of 0.89, respectively; for sHER2 the cut-off was 17 ng ml—*
with a sensitivity and specificity of 0.41 and 0.96, respectively. When cut-offs obtained
using ROC were used for metastasis detection overall sensitivity with all three markers
further improved to 0.95.

30017 * oo A control (n=10) 735.0
o localized (n=40)
o o metastatic (n=20)

2501 . : .
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E 150 o oo ?E,,
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Figure 1. Concentration of CA 15-3, CA 125 and sHER2 serum levels in patients with localized and
metastatic breast cancer. Data are presented as individual values. Each dot represents the data from a given
individual and the horizontal bars represent the overall mean values for all individuals evaluated. Primary
x-axis at 36 Uml ™! corresponds to recommended cut-off levels (according to manufacturer’s manual) for
CA 15-3 and CA 125. Secondary x-axis at 6.4 ng ml~ ! corresponds to sHER2 cut-off level recommended
by the manufacturer. 'Statistical analysis using Kruskal-Wallis ANOVA showed a significant difference
between groups (CA 15-3, p =0.0002; CA 125, p =0.0116). *Values above 300 IU ml~ 1.
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Table III. Tumour marker sensitivity and specificity.

CA 15-3 CA 125 HER2 Any

Healthy vs localized

Sen 0.25 0.05 0.23 0.40

Spec 1.00 1.00 0.90 0.90

PPV 1.00 1.00 0.90 0.94

NPV 0.25 0.21 0.23 0.27
Healthy vs metastatic

Sen 0.60 0.45 0.55 0.90

Spec 1.00 1.00 0.90 0.90

PPV 1.00 1.00 0.92 0.95

NPV 0.56 0.48 0.50 0.82
Localized vs metastatic

Sen 0.60 0.45 0.55 0.90

Spec 0.75 0.95 0.78 0.60

PPV 0.54 0.82 0.55 0.53

NPV 0.79 0.77 0.78 0.92
Any disease vs no disease

Sen 0.37 0.18 0.33 0.57

Spec 1.00 1.00 0.90 0.90

PPV 1.00 1.00 0.95 0.97

NPV 0.21 0.17 0.18 0.26

Sen, sensitivity; Spec, specificity; PPV, postitive predictive value; NPV, negative predictive value.

Discussion

Serum tumour markers are circulating tumour-associated indicators of a tumour’s
biological and ‘structural’ behaviour. Measurement of serum tumour markers appears
to reflect the total tumour burden in the body and represents the summation of
numerous sub-clinical metastases. As such they are not suitable for screening and
early diagnosis of primary breast cancer since the tumour burden is small in these
circumstances. However, they are valuable as adjuncts for the medical follow-up care
of breast cancer patients, where alterations of their serum level may anticipate tumour
behaviour and provide valuable prognostic and predictive information.

In order to establish a normal, adult reference interval for analyte using a particular
assay, one must calculate the mean plus or minus two standard deviations (95%
confidence interval) of the assay results from a population set of adults known to be in
good health. Subsequently, any patient’s result, which falls within this interval, is
considered to be ‘normal’, or healthy. However, results which fall outside (above or
below) the limits of this interval are considered to be either abnormally elevated or
decreased, respectively. A low result for tumour markers would not be of clinical
significance. Therefore, one establishes the cut-off between normal (presumed
negative for disease) and abnormal (presumed positive for disease) results by using
the mean plus two standard deviations. The cut-off values for tumour markers used in
our study were taken from the manufacturer’s description of the assay.

CA 15-3 and, to a lesser extent carcinoembryonic antigen (CEA), are the most
commonly used serum tumour markers in breast cancer. However, as a marker for
breast cancer, CEA is a non-specific and it lacks sensitivity for the detection of early
disease. On the contrary, CA 15-3 represents the ‘gold standard’ for the circulating
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Figure 2. Comparison of serum CA 15-3, CA 125 and sHER2 with ROC curve analysis. The serum
samples from 20 patients with metastatic breast cancer were used. ROC curves for each tumour marker in
serum: solid line =CA 15-3; dotted line =CA 125; discontinuous line =sHER2. AUC (95% confidence
interval): CA 15-3 =0.85 (cut-off 30 Uml !, p =0.000); sHER2 =0.69 (cut-off 17 ngml ™, p =0.017);
CA 125 =0.73 (cut-off 18 Uml ™', p =0.006). The difference in the AUC value of CA 15-3 compared with
the AUC of the other markers was highly significant (p =0.000).

markers in breast cancer, Moreover, new biochemical tests for this disease should be
judged against this marker.

In several studies, CA 15-3 levels were compared between different population
groups. One study found that concentrations of CA 15-3 were similar in both healthy
men and women (Hayes et al. 1986). Further, Bon et al. (1997) found that CA 15-3
level was significantly higher in healthy postmenopausal women than in healthy
premenopausal women. Patients with benign liver disease had higher CA 15-3 level
than those with benign tumour of the breast (Hayes et al. 1986). There was no
evidence about ethnic differences in concentrations of this marker (Weiss et al. 1995,
Doroudchi et al. 2005, Nichols et al. 2005). CA 15-3 is not an organ-specific marker
and therefore it is of a little value in identifying unknown primary cancer (Hayes et al.
1986).

Although CA 15-3 is of a little value in the early diagnosis of breast cancer, its
pretreatment level is a recognized prognostic factor. An initially high level of CA 15-3
is more often observed in patients with advanced cancer than in those with localized
cancer, where the concentration is correlated with the disease stage and therefore high
levels indicate a worse outcome (Duffy et al. 1996, Shering et al. 1998). CA 15-3
levels that are initially high and remain high, despite applied treatment, indicate a
failure to respond to the treatment and a very poor prognosis. Summarizing the data
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from 11 studies, the authors concluded that measurement of CA 15-3 levels during
treatment follow-up in patients with metastatic disease is useful in the evaluation of
the treatment response (Anonymous 1996). The sensitivity of CA 15-3 in the
diagnosis of local recurrence is poor, but it is clearly useful in the early diagnosis of
breast cancer metastases (Anonymous 1996).

Similarly to current literature data we found that CA 15-3 is of little importance in
the diagnosis of primary breast cancer, but is very useful in the diagnosis of metastatic
disease. Although its serum values showed a gradual increase in patients with lymph
node-positive breast cancer, its efficacy in the diagnosis of local metastasis is poor.

Regarding soluble HER2, numerous reports have shown that the prevalence of an
increased sHER2 concentration is highly variable in breast cancer. A review of 24
references used to evaluate sHER2 concentration in primary breast cancer showed
that only 18.5% (out of a total of 1923 patients) had circulating sHER2 above the
control cut-off values described for each publication. In contrast, a review of 45
references and 4622 patients with metastatic breast cancer showed that 43% of
patients had sHER2 levels above the cut-off for the control group in each study
(Molina et al. 1996).

In several retrospective studies that included a significant number of patients, serum
HER?2 levels have demonstrated prognostic significance with respect to disease-free
and overall survival. Furthermore, longitudinal changes in serum HER2 concentra-
tions paralleled the clinical course of a patient’s disease (Molina et al. 1996,
Schippinger et al. 2004). Moreover, there are strong data showing an increased
serum HER2 concentration as a predictor of poor response to therapy using chemo-
therapeutic (Harris et al. 2001) and hormonal treatment regimes (Lipton et al. 2005).

Our findings are, to a great extent, related to data in the literature. We found that
22.5% of primary breast cancer patients have soluble HER2 above the cut-off value.
In contrast, 55.0% of metastatic breast cancer patients showed soluble HER2 above
the cut-off recommended by the manufacturer.

The CA 125 tumour marker is commonly seen in ovarian carcinoma (Meyer &
Rustin 2000). Elevation of this marker has also been observed in several advanced
carcinomas of different origins (Buamah 2000, Norum et al. 2001). Unlike other
established breast cancer markers such as CEA, CA 15-3 or sHER2, data related to
CA 125, as a marker in breast cancer, is limited. In line with that, the cause and
significance of its elevation in some metastatic breast cancer have been poorly defined.
In reviewing reports evaluating CA 125 in primary breast cancer, Leonard et al. found
very low detection rates, from 1% to 27%, and only one of eight studies reported CA
125 levels according to disease stage (Omar et al. 1989). In metastatic breast cancer,
higher, but very variable, rates of detection are documented (18-84%). Similarly, we
showed that the serum level of CA 125 was above recommended cut-off in a high
proportion (45.0%) of metastatic patients, whereas only 5% of patients with localized
disease had increased CA 125 values. The heterogeneity of serum CA 125 levels may
be explained by the location of metastases, since high CA 125 is more common in
visceral disease than in bone or soft tissue involvement (Berruti et al. 1994). In one
study, authors found that 91% of cases with elevated CA 125 were due to pleural-
based disease. However, only about 30% of them had direct involvement of the pleura,
while other patients had lung or bone involvement adjacent to the pleura (Norum
et al. 2001). In our study, we demonstrated several cases of elevated CA 125 in the
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settings of advanced local disease, which could be related to the underlying
inflammatory breast cancer or sub-clinical visceral metastases.

Several studies have shown that measurement of CA 15-3 serum values in
conjunction with other tumour markers can increase sensitivity and specificity
in metastasis detection. In their report, Colomer et al. (2000) suggested that a panel
of tumour tests such as CEA, CA 15-3 and sHER2 could be used postoperatively with
increased sensitivity of detecting early recurrence. The increase in sensitivity observed
by Molina et al. (1996) was also supported by studies by Watanabe et al. (1994) and
Schwartz et al. (2000); however, Eskelinen et al. (1997) reported only limited value in
measuring serum CEA, CA 15-3 and sHER?2 in conjunction with other cancer tests.

Our results showed that overall sensitivity of tumour detection with all three
markers combined improved from 40% for localized to 90% for metastatic tumours.
In addition, statistical analysis of our data showed that combined measurement of
CA 15-3 and sHER2 was nearly as valuable as a combination of all three markers in
discriminating not only between local and metastatic disease, but also between any
and no disease (data not shown). Given that the sensitivity of each test alone is fairly
low, these would be inadequate to use for screening in the general population or
among persons already diagnosed with breast cancer. Therefore, as our study has
shown that combined use of tested tumour markers was better than single marker
detection, we recommended measurement of CA 15-3 serum values in conjunction
with other tumour markers.

Finally, we have also demonstrated an interesting observation regarding the
potential use of the combined measurement of serum tumour markers as a tool for
detecting the development of metastatic disease. When cut-offs obtained using ROC
were used for metastasis detection overall sensitivity with all three markers further
improved to 0.95.

Although the significance of detecting tumour markers in the monitoring of primary
disease after surgery, or the diagnosis and monitoring of metastatic disease is
unequivocal, early detection of metastatic disease has not been always successful,
and does not benefit the patient in terms of overall survival or time until the
appearance of clinical signs. The value of early detection of metastasis will increase
with the introduction of a variety of targeted therapies that can attack the tumour
when the tumour burden is smaller, and in this way may enhance the probability of
successful treatment.
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1. Introduction

Antibiotic use drives bacterial resistance [1], and antibiotic pre-
scriptions are often inappropriate or unnecessary both in outpatient
and in inpatient settings [2,3]. The microbiology laboratory plays
a crucial role in antibiotic stewardship programmes [4], in partic-
ular through pathogen identification and reporting of antibiotic
susceptibility test (AST) results. Huge efforts have been made to re-
inforce quality control and in the standardisation of testing
procedures [5], but the significant impact of reporting on physi-
cians’ prescribing behaviour has been overlooked so far. Interpreting
AST results might be a challenge for clinicians: they can find it dif-
ficult to assess the clinical relevance of the isolate and the practical
relevance of minimum inhibitory concentration (MIC) values, and
often see AST reports as a menu of possible choices [6,7].

Selective reporting of AST results is increasingly recognised as
one of the key strategies of antibiotic stewardship programmes and
has recently been included in the list of interventions recom-
mended by the Infectious Diseases Society of America (IDA) and the
Society for Healthcare Epidemiology of America (SHEA) [4], even
though the level of evidence supporting this measure is quite low
[8-10]. Selective reporting means that antibiotics are tested as usual
(according to national or international recommendations) by the
microbiology laboratory, but not all AST results are reported back
to the clinician; amoxicillin, trimethoprim/sulfamethoxazole, ni-
trofurantoin, fosfomycin and pivmecillinam can, for example, be the
only antibiotics reported for susceptible strains isolated from urine
samples in women [11]. Selective reporting can be performed in
several ways: (i) encourage reporting of drugs appropriate for the
infection site (e.g. no reporting of nitrofurantoin on blood iso-
lates); (ii) encourage reporting of narrower-spectrum agents over
broad-spectrum agents; (iii) discourage reporting of drugs inap-
propriate for the organism where susceptible results might be
misleading (e.g. aminoglycosides for salmonellae); (iv) discourage
reporting of drugs that might have negative consequences for pa-
tients of a certain age group (e.g. fluoroquinolones for children,
nitrofurantoin for elderly); and (v) in certain situations where an
antibiotic treatment is not indicated (e.g. asymptomatic bacteri-
uria, wound swabs or contaminated blood cultures), AST results may
not be reported at all [12]. The most likely variables used to deter-
mine which antimicrobial agents to include in a selective report are:
the identity of the organism; the infection site; patient age and sex;
agents tested; and the susceptibility pattern of the isolate in that
if mostly susceptible, fewer agents would be reported and vice versa.
These can be addressed in software rules to automatically sup-
press certain results. In all cases, all results are made available to
the clinician on request.

It has been shown that reporting results for only a restricted
number of drugs tested (‘first-line drugs’ or ‘drugs of choice’) is as-
sociated with a decrease in the use of antibiotics for which results
are not reported and, conversely, an increased in the use of agents
that are reported [8-10,13]. Similarly, some studies showed that the
absence of AST reporting (e.g. for asymptomatic bacteriuria) was
associated with a decrease in the use of antimicrobial agents [12].
Selective reporting could also ultimately have a positive impact on
resistance rates owing to the induced changes in antibiotic use [13].
However, data on potential unintended consequences are scarce
[712].

Selective reporting of AST results appears to be common prac-
tice in some countries, particularly in Northern Europe [14], but to
the best of our knowledge no large study has assessed how and to
what extent this strategy is implemented. The aim of this cross-
sectional survey was to evaluate how and to what extent selective
reporting of AST results is implemented in Europe both in inpa-
tient and outpatient settings and to identify the potential barriers
to its implementation.

2. Materials and methods
2.1. Setting and participants

An ESCMID (European Society of Clinical Microbiology and In-
fectious Diseases) cross-sectional, self-administered survey was
performed. The questionnaire was addressed to all EUCIC (Euro-
pean Committee on Infection Control) or EUCAST (European
Committee on Antimicrobial Susceptibility Testing) national
representatives in Europe and Israel (38 countries in total). Each
national representative was asked to recommend another col-
league for the survey if s/he was unable to complete it. All national
representatives were specialists in clinical microbiology (CM),
infectious diseases (ID) or infection control (IC) and were experts
in AST. They were encouraged to be as representative as possible
of what happened nationwide in their country (by contacting
colleagues if needed) and to reply on behalf of their national
societies.

2.2. Survey design, administration and analysis

The survey was developed after a literature search [8-10,12-15],
by a team of seven specialists in ID, IC and CM. It included
questions on the extent and modalities of implementation of
selective reporting of AST results in each country as well as
barriers to implementation. The 12-point questionnaire (in Word
format, in English) was sent to all national representatives by
e-mail in January-March 2016, asking in particular: (i) if selective
reporting was used in the country; (ii) if not, why, and if yes, how
(antibiotics reported, cascade reporting if resistant bacteria, etc.);
and (iii) barriers to implementation. The survey included both
closed questions with the possibility to freely add comments and
open questions. Respondents were encouraged to provide any ad-
ditional material (as recommendations or protocols) helping to
detail the implementation of selective reporting in their country.
The respondents were contacted personally to clarify ambiguous
replies.

Selective reporting was defined as well implemented in a given
country if part of daily practice in the majority of microbiology labo-
ratories, at least in some clinical situations; partially implemented
if applied at a regional, or even supraregional, level, but not in the
majority of laboratories; and limited to local initiatives if adopted
only in scattered laboratories. This categorisation was the result of
a post-hoc analysis of the data based on replies to questions 4 and
7. To ensure that the analysis was correct, all participants were asked
to double-check the final set of results and to approve the final
version of the paper. The questionnaire is available as an Appen-
dix. The results were analysed using Microsoft Excel 2010 (Microsoft
Inc., Redmond, WA).

3. Results

3.1. Respondents’ characteristics and attitudes towards selective
reporting of antibiotic susceptibility test results

A total of 38 countries in Europe and Israel were eligible, of which
36 participated in the survey. Of the respondents, 11 were members
of EUCIC and 13 of EUCAST, whereas 12 were an alternative contact
appointed by the EUCIC/EUCAST national representative. More-
over, 21 national representatives replied also on behalf of 26 national
societies (17 CM, 3 ID and 6 IC societies) in 21 countries.

One-half (18/36) of the respondents considered selective re-
porting to be very useful and another 39% (14/36) considered it to
be useful.
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Israel: [

Fig. 1. Implementation of selective reporting of antibiotic susceptibility test results
in Europe and Israel (n =36 participating countries). Green: well implemented, i.e.
part of daily practice in the majority of microbiology laboratories, at least in some
clinical situations; yellow: partially implemented, i.e. applied at a regional, or even
supraregional, level, but not in the majority of laboratories; and orange: only local
initiatives or not implemented. In Slovakia and Slovenia, selective reporting is well
implemented only in the outpatient (community) setting.

3.2. Implementation of selective reporting

Selective reporting of AST results was described as well imple-
mented in 11 countries (31%) (Belgium, Croatia, Czech Republic,
Denmark, Ireland, The Netherlands, Slovakia, Slovenia, Sweden,
Turkey and the UK). In four countries (11%) (Iceland, Norway, Por-
tugal and Spain), selective reporting was partially implemented. In
the remaining 21 countries (58%) it was limited to local initiatives
or was not adopted (Fig. 1).

Selective reporting was endorsed as standard of care by health
authorities in Ireland, Turkey and the UK, but only the Turkish Society
of Microbiology recently published detailed practical recommen-
dations for selective reporting. Sweden and Ireland included some
indications on how to perform selective reporting in their antimi-
crobial stewardship national programme [16,17].

The organisation of selective reporting and the degree of im-
plementation in different clinical situations varied significantly across
countries and within the same country, being managed indepen-
dently by each laboratory in all countries. The most common use
was in frequent and non-severe infections seen in the outpatient
setting, e.g. urinary tract infections (UTIs), skin and soft-tissue in-
fections, pharyngitis and, less frequently, lower respiratory tract
infections. The choice of reported and withheld antibiotics was also
quite variable. In some countries, in Escherichia coli without pro-
nounced resistance and isolated in a urine sample (Table 1), only
older agents with limited spectra (e.g. amoxicillin, pivmecillinam,
trimethoprim, nitrofurantoin, fosfomycin) were reported. In other
countries, amoxicillin/clavulanic acid, third-generation cephalo-
sporins, fluoroquinolones and aminoglycosides would always be
included in the AST report. Other examples of selective reporting
cited by the respondents are presented in Table 2.

Rules for reporting differed between countries. In the 11 coun-
tries where selective reporting was well developed, additional results
were always reported if the regular panel of tested antibiotics was
found to be inactive. In 5 of the 11 countries, antibiotics for which
the organism was resistant were included in the report irrespective

Table 1
Examples of selective reporting of antibiotic susceptibility test results for a wild-
type (=susceptible) Escherichia coli isolated in a urine sample?

BE CZ DK EE EL HR IE IT PL PT SE TR UK
X X X

Antibiotic

Ampicillin/ X X X X X X X
amoxicillin

Amoxicillin/ X X X X X X X
clavulanic acid
Pivmecillinam
Temocillin
Piperacillin/
tazobactam
Cefadroxil X X
Cefalexin X X
Cefuroxime X X X X X

Cefaclor X

Cefixime X

Ceftriaxone X

Ceftazidime X

Trimethoprim X X X X X
Sulfamethizole X
Trimethoprim/ X X X
sulfamethoxazole
Ciprofloxacin
Norfloxacin
Gentamicin X
Amikacin X
Nitrofurantoin X
Fosfomycin X

X X

>
x
>
>
>

>
>
>
x
>

XXX

X

XX X X X

X X X X X X X X X X

X X X

XX X X

BE, Belgium; CZ, Czech Republic; DK, Denmark; EE, Estonia; EL, Greece; HR, Croatia;
IE, Ireland; IT, Italy; PL, Poland; PT, Portugal; SE, Sweden; TR, Turkey; UK, United
Kingdom.

2 All examples (except Turkey) represent locally implemented reporting policies
and none can be considered as representative of a national standard.

of whether they belonged to the restricted panel. In 3 of the 11 coun-
tries, the report mentioned that there could be hidden results,
whereas in the other countries no information about hidden results
was included in the report.

Table 2
Other examples of selective reporting of antibiotic susceptibility test results.

Clinical situation Reported antibiotics?

Skin and soft-tissue infections
(streptococci, MSSA)
Streptococcal pharyngitis
Sputum:
Streptococcus pneumoniae

Cloxacillin, erythromycin, SXT
Penicillin, erythromycin

Penicillin, erythromycin,
tetracycline

Amoxicillin, erythromycin,
tetracycline

Amoxicillin, AMC,
erythromycin, tetracycline

Haemophilus influenzae

Moraxella catarrhalis

Stools:
Salmonella spp. and Shigella spp. Amoxicillin, ciprofloxacin, SXT
Campylobacter spp. Ciprofloxacin, erythromycin,
tetracycline
Gonorrhoea Penicillin, ceftriaxone

Infections in hospitalised patients:
Gram-negative, non-carbapenem R
(Enterobacteriaceae, Pseudomonas
aeruginosa, Acinetobacter baumannii)
Stenotrophomonas maltophilia and SXT
Burkholderia cepacia
Staphylococci non-methicillin R and
enterococci non-ampicillin R

Do not report carbapenems,
tigecycline

Do not report glycopeptides,
linezolid, daptomycin,
tigecycline

Hide all results, except in
pregnant women and before
invasive urological procedures

Asymptomatic bacteriuria

MSSA, methicillin-sensitive Staphylococcus aureus; SXT, trimethoprim/
sulfamethoxazole; AMC, amoxicillin/clavulanic acid; R, resistant.
2 For a susceptible isolate.
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Table 3

Main barriers to the implementation of selective reporting of antibiotic susceptibility test (AST) results in Europe and Israel?

Barrier category

Practical examples

Barriers related to guideline/recommendation factors
Lack of national or international guidelines on AST
results selective reporting
Lack of agreement
Difficult applicability to complicated cases

Complex implementation in areas with high MDR
bacteria prevalence
Barriers related to the individual healthcare professional
Lack of awareness, familiarity and engagement
Lack of physicians trained in clinical microbiology

Lack of capability
Barriers related to professional interactions
Lack of communication

Barriers related to incentives and resources
Lack of human resources

Lack of dedicated IT
Lack of regular supply of laboratory materials

Barriers related to capacity for organisational change
Lack of priority
Other more basic priorities

Barriers related to social, political and legal factors
Significant economic constraints on healthcare budget
Lack of recognition by the reimbursement system
Lack of collaboration from the private system

Each laboratory applies its own strategy for selective reporting of AST results, or does not use selective
reporting at all

Some experts have doubts regarding usefulness or applicability of selective reporting

Polymicrobial infections, PK/PD factors, severe infections and other factors make selective reporting
difficult to use in some patients

A high prevalence of MDR pathogens limits the number of available antibiotic options

Professionals’ awareness of antibiotic resistance and usefulness of selective reporting is low
Microbiologists are mainly technicians with biology background

Clinical microbiology is not available as medical specialty

Scientific background and capabilities of local professionals are insufficient

Patient clinical data available in the laboratory are insufficient
Informing clinicians on hidden results is difficult and time consuming

Human resources in the laboratory are insufficient to guarantee the availability of results 24 h/day and 7
days/week in case of clinician request

Available IT does not assist the microbiologist in selective reporting and makes it an additional workload
Shortage of laboratory materials makes it difficult to organise AST according to guidelines

Selective reporting has not been included in the national/local AMS programmes
Quality control and standardisation of testing procedures are still the main issue

There are significant financial problems that are prioritised in health system planning
Reimbursement system does not recognise or support selective reporting
Private laboratories prefer full reporting because it requires less qualified personnel and implies less

workload

PK/PD, pharmacokinetic/pharmacodynamic; MDR, multidrug-resistant; IT, information technology; AMS, antimicrobial stewardship.

@ Barriers are presented according to the framework proposed by Flottorp et al. [18].

Most respondents mentioned that intensive care and infec-
tious diseases units received complete AST reporting owing to the
complexity of clinical situations usually encountered in those
settings.

3.3. Barriers to the implementation of selective reporting of
antibiotic susceptibility test results

Many respondents (25/36; 69%) reported some current or po-
tential barriers to the implementation of selective reporting [18],
mainly related to lack of guidelines, lack of awareness, capability
and involvement of medical professionals, lack of healthcare system
support, and problems of applicability to complex clinical sce-
narios (Table 3).

4. Discussion

This survey provides an overview of AST selective reporting prac-
tice and challenges in 36 countries in Europe and Israel. Although
selective reporting has been shown to improve the quality of an-
tibiotic prescriptions [8-10,12,14,15], it was well implemented in
only one-third of the participating countries. Nearly all respon-
dents (34/36; 94%) perceived selective reporting as useful, but they
also identified several barriers to implementation, which can explain
its incomplete adoption.

Selective reporting was recognised as standard of care in only
three countries, and only one country issued detailed practical rec-
ommendations on this topic. Moreover, in all countries each
laboratory was free to choose the way AST results were reported.
This probably explains the pronounced differences observed re-
garding the choice of antibiotics that were reported to clinicians.
Overall, Northern European countries tended to apply selective re-
porting to a wider range of clinical situations and reported quite a

limited number of antibiotics compared with other countries. In
some countries, the range of reported antibiotics was in fact rather
large and even included broad-spectrum parenteral antibiotics. More-
over, intra-country variability remained significant in the majority
of cases, as already reported in the literature [19].

Selective reporting requires good communication between labo-
ratories and clinicians [6]. On the one hand, the microbiologist will
probably be more confident in reporting only part of the AST results
if receiving relevant and reliable clinical information (diagnosis, drug
allergies, pregnancy, etc.), even though selective reporting can also
be organised with very limited information (e.g. patient’s age and
sex); on the other hand, clinicians need to be aware that they can
obtain hidden results if needed, without delay for severe infec-
tions, and with acceptable additional workload.

One of the most common concerns among respondents was the
workload related to the perceived necessity to guarantee the 24 h/7
days availability of hidden results in order to avoid potential delay
in effective documented treatment, especially for severe infec-
tions in the inpatient setting. Unintended consequences of selective
reporting have, however, not been reported in the literature, al-
though data on this topic are scarce [7,12]. The clinician can indeed
usually select an appropriate documented antibiotic therapy based
on the available reported results.

Another commonly perceived barrier was the applicability of se-
lective reporting to complex clinical situations, particularly in areas
with a high prevalence of multidrug-resistant bacteria. Reporting
will indeed be less selective for resistant isolates; but narrow-
spectrum options remain available for many common low-risk
infections, such as fosfomycin and nitrofurantoin (and in some coun-
tries pivmecillinam) for uncomplicated UTIs [20], or penicillin/
amoxicillin for most streptococcal infections [21]. Since prescriptions
in the community account for >80% of total antibiotic use [22], the
impact of selective reporting could still be significant in countries
with a high prevalence of bacterial resistance. In the inpatient setting,
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restricted and usually broad-spectrum antibiotics might not be re-
ported (Table 2) if narrower-spectrum options are available.

Lack of information system support was also raised as a barrier
to implementation. It is likely that the most successful selective re-
porting practices need to be supported by a laboratory information
system that would automatically ‘selectively report’ certain anti-
microbial agents without operator intervention (e.g. the software
would decide which drugs to hide or report); this would also be
the approach most likely to lead to consistent selective reporting
with minimal errors.

Some respondents, particularly from Eastern Europe, reported
that compliance with quality standards was still a big issue in their
countries, making selective reporting less of a priority. In these set-
tings, lack of resources and local expertise remain a critical issue,
and both national and international professional societies have an
important role to play in providing adequate support, education and
leadership. The full recognition of CM and ID specialties, with stan-
dardised curricula, is another essential step [23,24]. In some
countries, these specialties are not recognised as such and this can
limit their legitimacy in implementing structural stewardship in-
terventions, such as selective reporting. Moreover, including selective
reporting and other laboratory-based stewardship interventions in
the curriculum of both specialties is needed to change practices.

This study has several limitations. First, only one contact was con-
sulted for each country. These AST experts (EUCIC or EUCAST
representatives) were nevertheless asked to investigate the situa-
tion in their country, consulting other colleagues if needed; however,
some relevant information might have been missed. Second, par-
ticipant selection might have influenced the identified barriers, since
respondents were mainly experts from tertiary university hospi-
tals and their perspective might differ from that of frontline clinicians,
particularly in the outpatient setting. Lastly, we aimed at an overall
overview of selective reporting practice in each country, so we did
not investigate and detail all local initiatives, particularly for large
countries.

In conclusion, selective reporting of AST results is largely un-
derused and shows great variability among individual microbiology
laboratories in Europe and Israel. If this strategy were to be pro-
moted as an important component of antibiotic stewardship
programmes, an international framework would be needed, based
on existing initiatives and endorsed by national and international
professional societies. This will ultimately facilitate integration into
existing information technologies, thus reducing the workload for
microbiologists.
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