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CAKETAK

C. trachomatis je majuentha cexcyanHo mpeHOcuBa OakTepujcka HH(EKIIHja y CBETY.
[Ipouewmyje ce ma ximamMuanja ceKcyaaHuM myTteM uHbunupa npeko 100 MuwimoHa Jbyau cBake
TOIMHE IIMPOM CBeTa. AKyTHE MH(DEKIMje NOmer TeHUTAIHOT TpakTa u3asBane C. trachomatis
(YpeTpuTHC KO MYyIIKapaia, HePBUTHUTHC U YPETPUTHUC KOJ JKEHA) CY YTIaBHOM aCHUMIITOMATCKE
Te crora uHdeKIuje Hajuenthe mposiaze HeANjarHOCTUKOBAHE U HEJICYCHE, a Ko TOCIIeUIa ToTa
kox 20%-40% cnydajeBa uH(pEKIMja ce MUPU y TOPHU TEHUTATHH TPaKT. Y TOpPHEM
TeHUTATHOM TPaKTy,d TOpEe] aKTHBAIMje WMYHOJOIIKMX MEXaHW3aMa oJ0paHe, XJaMHIuje
yCIeBajy Jna OICTaHy3axBaJbyjyhu CBOjOjU3y3€THO] CIOCOOHOCTH H30eraBamba HWMYHCKOT
oaroBopa JgoMahuHa, IMITO MOXKE JIOBECTH J0 10 030MJbHUX omTehema U KOMIUTMKAIIM]ja BE3aHUX

3a PEMPOAYKTHUBHO 37]paBJbe JKEHa.

Acumnromarcka npupojaa uHpekuuje kao u crnenuduyual pa3BOjHU LUKIYC XJIaMUAM]jA
NpEeCTaB/bajy MPaBU M3a30B 3a MOCTaBJbAkE JAMjarHO3e aKyTHE XJamuaujanHe uHpekuuje. 3a
YCHENHY AUjarHo3y XJIAMHUIMjaTHUX WH(OEKIMja HEOMMXOAHO j€ HAalpaBUTH 100ap 01adup Tecta
Koju 00e30elyje BUCOKY CEH3UTUBHOCT M CHEIU(DPUIHOCT, alli U Op3uHY H3BOleHma TeCTa, ITO Cy
[0 TpernopyKama €BpPOINCKOT M aMEPUYKOr IIeHTpa 3a KOHTPOIY OOJIECTH CBAaKako TECTOBU
amruuKalyje HykJIenHCKUX KucenuHa. Jlanac je nocrynan Behu 6poj komeprjannux PCR u
RT-PCR TtectoBa Koje KapaKTepHIIIe BUCOKAa CCH3UTUBHOCT M crienuduaHocT. MelyyTuMm, BHCOKa
[IeHA €KOHOMCKHX TPOILIKOBAa OBUX TECTOBA, y3 TEXHUYKY KOMILIEKCHOCT Be3aHy 3a MPOCTOP,
KaJap U OmpeMy, YCIOBWIM Cy Ja je 3a BehuHy nujarHoCTHYKHX jJabopaTopuja y 3emibama ca
HIDKAM IIPUXOAMMa OBaj CTaHAAp/A HEAOCTIKaH. Tako je y u300py ONTHMAIIHOT JI1jarHOCTHYKOT
MIPUCTYIIa HEOMXOHO 01a0paTH TECT KOjU MUMa 33J10BOJhaBajyhe, He camo AujarHOCTHYKe, Beh u
ekoHoMcke mnepdopmance. OCHOBHHM IMJb OBOT HMCTPaXMBamba jeyTBpHUBaKE TH]jarHOCTHYKE
epukacHoct yetupu nojenunaunatecra (DIF, BT, IgA u IgG),xao0 1 komOuHaIje TOMEHYTHX
TecToBa, y oaHocy Ha RT-PCR merony koja mpencTaBiba 37aTHU CTaHIAapi 3a MOCTaBJbambe
JrjarHo3e akyTHe xjaamuaujanHe uHdeknuje. [lopen ncnuruBama aUjarHOCTHIKE €(UKACHOCTH
CTyIHja TIpyXa yBUJ U y EKOHOMCKY aHaju3y IMOMEHYTHX TecToBa y omHocy Ha RT-PCR

METOLY.

Pesynratu Hame cryauje ykasyjy Ha ciiabo ciarame pesyirara J0O0MjeHuX MomMohy

snatHor cranaapaa (RT-PCR) ca pesynraruma nqodujernm ynorpedom ckpuHUHT TectoBa (DIF,



BT, IgA u IgG). On cBuUX aHAIM3MpAaHUX TECTOBA HAj0OJbE Clarame y OJHOCY Ha 3JIaTHH
CTaHJapj Tokazyje Op3u Tect mnarepanHe xpomarorpaduje (BT). KomOunanmjom TtectoBa
MOKPUTEPHUJyMY ,,[IOBUTHBHA JBA WM BHUIIE TeCTa“ W ,,[IOZUTHBAH OWJIO KOJU TECT™ HHUCMO

MOTPABUJIM ClIarambepe3yliTaTa y OJHOCY Ha M0jeAMHAYHEe CKPUHHUHT TECTOBE.

Amnanusupajyhu 11jarHocTHUKY e(pUKacCHOCT M0jeIUHAYHUX CKPUHUHT TECTOBA YTBPIMIN
cMo npa BT mnosehwHu aHanmu3upaHux mapaMeTapa IOKaszyje Haj0oJby IUjarHOCTUYKY
e(hUKacCHOCT, JOKTECT AUPEKTHE UMYHO(IyopecieHInje u cepyMcku HUBO IgA u IgG anTHuTeNa,
y omHocy Ha BT, mokaszyjy 0osb€ ypaBHOTEKEH OJHOC CEH3UTHBHOCTH M CHEIU(UIHOCTH.
KomOuHnarujom TectoBa o KpUTepHjymy ,,[I0O3UTUBHA JBa UM BHILE TeCTa* U ,,[IO3UTHBAH OUIIO
KOjH TECT* HHMCMO YCIIEIIH J1a IOMPABUMO JIMjarHOCTUYKY €(h)UKACHOCTY OJHOCY Ha I10jeIMHAYHE
CKpUHHMHT TeCcTOBe, 0JHOCHO BT Koju je mojennHadyHo nMao HajO0oJbe mapaMeTpe IUjarHOCTHIKE
euxacHocTr. CXOJHO TOME, OBE KOMOMHAIM]E TECTOBA C€ HE MOTY MPEIMOPYUUTH 3a JUjarHO3y
aKkyTHe xynamuaujainHe uHpekuuje. Mnak, komOunanuja DIF/IgA (mo3utuBaH OWIO KOjU TECT)
KOja mokasyje no0po m3banaHCHpaH OJHOC CEH3UTHUBHOCTH U CHEIM(PUYHOCTH y3 CYNEPUOPHY
ceH3uTuBHOCT o1 100% Te ce m mopen HUCKE MO3UTHMBHE MNPEAUKTUBHE BPEIHOCTH MOXKE
KOPUCTUTH y CUTyaIlljaMa Koje 3aXTeBajy BUCOKY CEH3UTHBHOCT. IHTEpeHCaHTaH MmoIaTak je na
cmo ROC anamusom cepymckor HuBoa IgA u IgG anturena na xnamuaujanan MOMP anturen
u oapehuBamem HOBHX CUt—Off BpenHocTH (Ha ocHOBY kapakTepuctuka ROC kpuBe) monpaBiiun
JIMjarHOCTUYKY e(UKacHOCT OBHX TECTOBAa y OJHOCY Ha pe3yirare 1oOujeHe Ha OCHOBY CUt—
offBpesHOCTH Mpenopy4eHnxo]] cTpaHe mpou3Bohaya Tecra. Mcto MoxkeMo 1a KakeMo | 3a 00e
rpyne komOunamumja IgA+IgG Ttecra (mo3uTmBHa 00a Tecta) m komOuwHarumje IgA/IgG

(TO3UTHBAH OWIIO KOJH TECT).

ExoHomcka aHanm3a ykasyje Aa Cy, 3a JaTH CLIEHapuo, HajMambH YKYITHU TPOIIKOBU IO
ManyjeHTy KoJ Kopulihema Op30r Tecra, T€ je cTora IMpUMEHa OBOT TecTa JOMHUHAHTHA
€KOHOMCKa CTpaTeruja, a MpBE alITepHATHUBE Cy cepojomke Meroze. [Ipumena xomOuHaIuje
TECTOBA HMj€ UCIUIATHBA €KOHOMCKA CTpaTeruja jep Cy YKYIHHU TPOLIKOBH IO MaiujeHTy sehu ox
TPOIIKOBAa NPUMEHE T[OjelMHAYHUX TecToBa. Mmajyhu y BuAy TpeTXoAHy aHaIu3y
JINJarHOCTHYKE €()UKACHOCTH KOMOWHOBAaHUX TECTOBAa, TAKBOM IPAKCOM ce jeauHOo yBehaajy
TPOIIKOBU aHayim3e, O0e3 OuTHO yHampeheHuX aujarHocTHUKuX mnepdopmancu. Mako cy

JIMjarHOCTUYKE TiepopMaHce CBUX TECTOBA, KaKO TOjeAMHAYHUX, TaKO M KOMOWHOBAHUX, Y



onHocy Ha PCR mertony 3HaTtHO crnabuje, leHa BHCOKA MOYETHA 1I€HA, Y YCIOBHMa TPOIIKOBA
HAIIMOHAJTHOT 3/PaBCTBEHOI CHCTEMa, HE MOXeE Jla ce KOMIIeH3Yyje OOJbMM JHjarHOCTUYKHM

pe3ynraTuMa y yKyImHOM €KOHOMCKOM Ipo(duiTy AaTor ClieHapHja.



ABSTRACT

C. trachomatis is the most common sexually transmitted bacterial infection in the world.
It is estimated that chlamydia sexually infects more than 100 million people every year
worldwide.Acute infections of the lower genital tract caused by C. trachomatis (uretritis in men,
cervicitis and urethritis in women) are mostly asymptomatic, and therefore infections commonly
passed undiagnosed and untreated. As a consequence, in 20% -40% of cases, the infection
spreads to the upper genital tract. Despite the activation of immune defense mechanisms in the
upper genital tract, chlamydia is able to survive owing to its remarkable ability to avoid the host
immune response, which can lead to serious damage and complications related to the

reproductive health of women.

The asymptomatic nature of the infection as well as the specific developmental cycle of
chlamydia is a real challenge for establishing the diagnosis of an acute chlamydial infection. For
a successful diagnosis of chlamydial infections it is necessary to make a good selection of the
test which provides high sensitivity and specificity, as well as the speed of the test, which,
according to the recommendations of the European and American Center for Disease Control,
are certainly nucleic acid amplification tests. A number of commercial PCR and RT-PCR tests
are available today, characterized by high sensitivity and specificity. However, the high price of
the economic costs of these tests, with the technical complexity of space, personnel and
equipment, has made it uncertain for the most diagnostic laboratories in low-income countries. In
the selection of an optimal diagnostic approach, it is necessary to select a test that has
satisfactory, not only diagnostic, but also the economic performances. The main objective of this
study is to determine the diagnostic efficacy of four individual tests (DIF, BT, IgA and 1gG), as
well as combinations of these tests in relation to the RT-PCR method, which represents the
golden standard for diagnosing an acute chlamydial infection. In addition to testing the
diagnostic efficiency, the study provides an insight into the economic analysis of the tests

mentioned above in relation to the RT-PCR method.

The results of our study indicate poor agreement between the results obtained by using
the screening tests (DIF, BT, IgA and IgG) in relation to the golden standard (RT-PCR). Of the
all analyzed tests, the best matching in relation to the golden standard shows a rapid test of the

lateral chromatography (RT). We did not correct the matching of the results in relation to the



individual screening tests by combining the tests with the criteria "positive two or more tests"

and "positive any test".

Analyzing the diagnostic efficiency of individual screening tests, we have established that
RT shows the best diagnostic efficacy in most of the analyzed parameters, while the direct
immunofluorescence test and serum IgA and IgG antibody levels in comparison to RT show a
more balanced relation of sensitivity and specificity. By combining the tests using the criteria
"positive two or more tests" and "positive any test", we were unable to improve the diagnostic
efficiency in relation to individual screening tests that is RT, which individually had the best
parameters of diagnostic efficiency. Consequently, these test combinations cannot be
recommended for the diagnosis of an acute chlamydial infection. However, the combination of
DIF/IgA (positive any test) that shows a well balanced sensitivity and specificity ratio with
superior sensitivity of 100%, and despite a low positive predictive value, can be used in
situations requiring high sensitivity. An interesting fact is that the ROC analysis of the serum
IgA and IgG antibody levels to the chlamydial MOMR antigen and the determination of new cut-
offs (based on the characteristics of the ROC curve) corrected the diagnostic efficacy of these
tests in relation to the results obtained from the cut-off values recommended by the test
manufacturers. The same can be said for both groups of combination IgA + IgG test (positive
both tests) and IgA / 1gG combinations (positive any test).

Economic analysis indicates that for the given scenario, the lowest total cost per patient is
in the use of a rapid test, and therefore the application of this test is the dominant economic
strategy, and the first alternatives are serological methods. Using a combination of tests is not a
cost-effective economic strategy because the total cost per patient is greater than the cost of
using individual tests. Taking into account the previous analysis of the diagnostic efficiency of
combined tests, such practice only increases the cost of analysis, without significantly improved
diagnostic performance. Although the diagnostic performances of all the tests, both individual
and combined are considerably lower compared to the PCR method, its high starting price, in the
terms of costs of the national healthcare system, cannot be compensated for better diagnostic

results in the overall economic profile of the given scenario.



3AXBAJIHUIA

Cpgauno ce 3axsamyjem, ceom menmiopy goy. gp Mapuju Illopak na iiomohu, caseiiuma
U Hogpuiyu y C8AKOM WIPEHYWIKY Kao U Ha U3Y3eliHOj capagrvll WoKOM uspage 06e goKopcKe

gucepidayuje.

Ilocebny u neusmepmy 3axeannociu yuyhyjem upog. gp Hejany backuhy, guenoj ocoou u

CUIPYYFAKY, HA 8EIUKOM 3A1alary, Hogpuiyu u HomMohu Upuiouxom peaiuzayuje paga.

3axsamyjem ce upogh. gp /paiany Munosanosuhy na Hnecebuunom upenouterby c601
uckycmiea u sHarea oxo uspage Exonomcke ananuse gucepiiayuje. Taxohe, 3axeannociu gyiyjem
u ceum 3aiocienuma Ha MUuciuiuyiy 3a jasno 3gpasmse y Kpaiyjeeyy na xoneiujannociiu wlokom

ciipogoherva ciiyguje.

Benuxy 3axeannocii gyiyjem ceom cyupyily Hewnaqgy, ceexkpy u ceexpsu ua uomohu,

pasymesary u ogpuiyu cee oge iogune.

Ceojum gewayuma [Jumuitupujy, Cnobogany u Bojuny wopeg 3axeannociuu gyiyjem u

U3BUIbEIbE 3a Cee Upoiywinerne uipe u neupovuiiane upuve...

Ceojoj uopoguuyu, majuu

u ycuomenu Ha oua
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1. YBOJ

N3Bemtaju  CBeTcke 3ApaBCTBEHE OpraHM3alyje Yykasyjy Ha moBehan Opoj MOJHO
NPEHOCHBUX OAaKTEPUjCKUX MH(]EKIMja IIMPOM CBETa Y MOCIEIHUX HEKOJIMKO TOAMHA, IPH YeMY
je Chlamydia trachomatis jeman ox Bomehmx marorena. Mudeknuja yrmaBHoM moraha miame
CEeKCyaJHO akTHBHE ocoOe. DakTopu pu3MKa yKIbYy4yjy Behu Opoj CeKCyalHUX MmapTHepa, Kao U
HesamtuheHe cekcyanHe opgHoce. I[luibHe henmje renutannux cojea C. trachomatis
(cepotunoBu D-K) cy nmnuaapuyne enutenHe henuje eHaonepBUKca KO JK€HA M ypeTpe KOJ
MyIIKapana. ¥ J0HkeM MeHUTATHOM TPaKTy *eHa uHbekurja je Hajueuthe acumnromarcka (70%
- 90%) m mocineAMYHO HEAMjarHOCTHKOBaHAa M HesedeHa. Konx Benukor Opoja mHGUUIMpPaHUX
KeHa WH(QEKIja ce 3aBpliaBa CIIOHTAaHOM pe3oaylujoM, 1ok ce kox 20 - 40% ciydajeBa
UHOEKIMja MUpU y TOPHU TEHUTATHU TPaAKT jAoBojaehu 10 o030mbHMX omTehema u
KOMILUTHKAIFja BE3aHUX 3a PEMpONYyKTHBHO 37paBibe >keHa. Kox Mylnkapama xJiaMujanjaiHa
nH(]EKIMja je TJIaBHU y3pOK YpeTpUTHCa, a KOJ MiIahux Mylikapara ypeTpuTHC MOXe OWUTH
KOMILUTUKOBAH T0jaBOM aKyTHOT €NUAWJUMHTHCA. ACHUMITOMAaTCKa MpUpoAa MH(EKIHje Kao U
cneuruyaH pa3BOjHH IUKIYC XJaMUJHMja TMPEICTaBJbajy IMPABU HM3a30B 32 IOCTaBJbAE
JIMjarHO3€ aKyTHE XJaMuIWjajiHe HHQeKnuje. Y TOCICIBUX TPUACCET TOJWHA OCTBApEH je
3HaYajaH HampeJak Ha T0Jby JWJarHOCTHKOBaWma XJIaMHuAWjalHe uH(pekuuje. Bumectpyke
omnmuje 1abopaTOPHjCKOT TeCTHpama MOory outu kopuirhene y merekiuju C. trachomatis, mama
HEKe He MOTry OWTH MpernopydyeHe 3a pyTHHCKY ynorpeOy. IIpema mpenopykama amepuykor u
€BPOIICKOT IIEHTPA 32 KOHTPOJy 0OJEeCTH, TECTOBU aMIUIM(UKAIM]je HYKICUHCKUX KHCEIHHA CY

MpUMapHe IUjarHOCTUYKE METOJIEC XJIaMUAjaTHe HHEKIIH]e.
1.1. OcHoBHe kapakTepuctuke C. trachomatis

1.1.1. MopdoJoruja C. trachomatis

C. Trachomatis je mana (0,25um- 0,8pum y npeyHuKy)oOauraTHa MHTpaLenyiapHa ['pam
HeraTMBHa OaKTepHja Koja HE MOXE Ja C€ raju Ha BEHITayKo] IOJUI03U, Beh HCKIbYYHBO Y
eykapuorckuM hemujama (1). Ilapasutupa Ha enurenHuM henwjamMa ¥ KOPHUCTH XPaHJbUBE
Marepuje nmomahna. OBe OakTepuje Ccy ayKcOTpopuUHE W HE MOTY Ja CHHTETHUINY HEKOJUKO

aMUHOKHCceNnHa, 300r yera kopucre ATP (ameno3un tpu docdar) nomahuHa ma ce Ha3WBajy U



»CHepreTckuM mapasutuma“. [IporecoM TIMKOIM3E XJIaMUIMje MPOU3BOJAE OrpaHUYEHY
komunHy ATP, anu lUXOB T€HOM CaJIp KU JIBa 0JIBOjeHa JIoKyca 3a mpou3Boamwy ATP/ADP koja
Cy TpaHcioumpaHa Tako na mnpeysumajy ATP on nomahmna kako Ou 00e30eamiie JOBOJHHY

KOJIMYMHY €HEPTHje 3a CBOj€ CHHTETCKE B MeTabonnuke morpeode (2).

C. Trachomatis nocenyje cnospamrmby MEMOPHY KOja CaapKH JIHIIOIOJIUCAXapHl, Kao U
IIUTOIUIa3MAaTCKy MeMOpaHy. Jlumononucaxapuj je CIUYaH JIMIIONONMCAXapury Apyrux I'pam
HEraTUBHUX OakTepHja u cnenuduyan je 3a poa. Mako mpucycTBo menTUAOTIMKaHa (MypenHa)
HHUje MOTBpheHO mpuiMKoM u3onaidje U uacHrudukanuje, C. Trachomatis je ocerbuBa Ha
R-nakTamMcKe aHTHOMOTHKE W TIOCE/Ayje CBE IeHEe 3a CHHTE3Y MypPEHHA W MPOTCHHA KOjU BE3Yjy
neanuwinH (3). Ucnoa criospanime MeMOpaHe JIOKaIM30BaH je ClI0j YMja je CTPYKTypa aHaJIorHa
MENTUIOTINKAHY. Y CIOJballlh0] MEMOpPaHU C€ Hajla3W TJIaBHU MPOTEHH CIOJhAIIhe MeMOpaHe
(og enin. Major Outer Membrane Protein - MOMP), xoju unuu 60% mbeHe Mace, TOBPIIMHCKH je
U3JI0KEH U MPeACTaBba MMYHOJOMUHAHTHU aHTUTeH (4). MOMP canpxu BakHe HeyTpanuiryhe
JeTepMHUHaHTe, ykibydeH je y T hemujcky MMyHOCT W Wrpa BaxHy yjiory y BesuBamy ET
(emeMeHTapHO TeENO) 3a eykapuorcky hemnjy (5). MOMP xomumpa OMPA TeH Koju je Ton
MPUTUCKOM CEJICKTUBHOI HMMYHHTEeTa W aHTuOmormka (6, 7). OO3upom 1ma cy mBe
AMHHOKHCEJIMHCKE TPOMEHE JOBOJPHE 3a HMYHCKY CHEeUM(UYHOCT, Joya3u 10 OMpA
Pa3HOBPCHOCTH IITO MOJKE JIOBECTH JIO MAJIO JAPYrauujux MPOTEHHA KOJU MEHa]y MHTEPAKIIN]Y
OBHX aHTUTEHA Ca TPEAXOJHO CHUHTETUCAHMM AaHTUTENUMa U JI03BOJbABA]Y MYTHPAHOM COjy
n3beraBambe UMYHCKOT oJiroBopa (8) 300r yera ce oBa OakTepuja 4yecTO Ha3HWBa U ,,[IPUTAjCHU
maToreH” 300r W3y3eTHE CIOCOOHOCTH u30eraBamba HWMYHCKOT oJroBopa jaomahuHa.
[Momumopdpuu memOpancku mnpoteunu (og eui. Polymorphic Membrane Proteins - Pmp)
KapaKTepUCTUYHM Cy CaMoO 3a XJIaMHJIHje, Hajla3e ce y CIOJballllb0j MEMOpAaHH M UMajy BaXKHY
ynory y naroreresu 6osectu (9). ['enom C. Trachomatis caapsxu neser pmp (pmpA - pmpl) rena
KOjU KOIUpajy OBe MpoTeuHe, oBU reHu umHe 14% kommpajyher kamarurera C. Trachomatis
(10). Tokom mep3ucTeHLIMje A0Na3H 0 MPOMEHE EKCIpecHje MpOTernHa Ma je TaKo eKcIpecHuja
MOMP-a cmameHa JIOK je ekcrpecuja xjiamuaujaitHor crpec nporenna 60-kDa (od engl. 60-
kDa chlamydial heat shock protein - cHSP60) koju wma 3Ha4ajHy yJIOTYy Y JHjarHOCTHIIA
MEep3UCTeHTHE XJiamuaujamHe uHdeknuje moBehana. Anturtena Ha cHSP60 nmokaszana cy kon
KeHa ca menBuuHOM uHGIamartopHoMm Oonemthy (11, 12) u xox skeHa ca TyOamHUM (hakTOpOM

undeprunutera (13). Xnamunuje nocenyjy u cekpeunonu cucreMm tuna Il (og ewin. Type I
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secretion system — TTSS) koju ucnopydyje epekropHe npoTeuHe narorena y henujy nomahnna
HaKOH mHUXoBOr KoHTakTa (14). ITyrem oBor cucrema, enemeHTapHo Teno cekperyje TARP
nporeut (og enin. Translocated Aaactin-recruiting Phosphoprotein - TARP) koju yna3u y
hennjy nomahuna noBojehu 10 Be3nBama W OOHABJbamkha aKTHHA U PeapaHKupama IUTOCKEIeTa
mrTo onakmasa uHBasujy hemmja (15). Ilopuncku nporenn b (PorB) je Takohe moBpmHCcku
U3JI0)KEH MOJICKYJ CIIOJhalllilhe MeMOpaHe, KOju Topes] MOPUHCKE YJIOore CHaXXHO HWHAYKYje
XyMOpPaJIHH HMMYHCKH oaroop (16). XmamuawjanHu mnpoTea3a/mpoTea3oM HAIUK (aKTop
akTUBHOCTH (0g enin. Chlamydial protease/proteasome — like activity factor — CPAF) omoryhasa
eKCHaH3ujy anu u crabunHocT unkiysuje (17). OBaj ehekTopHU MPOTEUH pa3rpajboM MPOTEHHA
KOJU PETUCTPYjy CTPECHU CHTHan y henuju onjiake amonTo3y eykapuoTcke hemuje momahwnHa

KaKo OM ce 3aBpIIMO pa3BOjHU NUKITYC XJamuauje (18).

Pact xnamuanja y nuJbHUM eNUTETHUM henrjama ce O/TMKYje JeIMHCTBEHUM JIBOGa3HUM
Pa3BOjHUM LIUKIYCOM. JaBjba ce y J1Ba MOP(OJIOMIKY pa3InduTa 00IHKa KOJU MPEICTaBIbajy BUA
aJlanTalnmje Ha pa3IMuuTe YCIOBE KHUBOTA, €JIEMEHTApHO TeNo (og enin. Elementary Body - ET) n

petukynapHo Teno (0g enin. Reticulate Body - RT).

ET je undextuBHA excrparenyiapHa ¢GopMa OAroBOpHA 3a BE3MBAHKE XJIAMHM]EC 3a
henujy nomahmua m ycnocraBibame uHPekmmje. Mudeknuja ce mokpehe anxesmjom ET 3a
anuKaaHy MOBPIIMHY SMUTETHUX henrja yporeHUTaTHOT CUCTEMA, a 3aTUM CIICIU FhUXOB YiIa3aK
y henujy xoju Moxke OUTH MOCpPEOBaH perentopuma. MeTaboIudKy je MHAKTHBHO. NenujcKku
sun ET je macuBan u purugad. Msmel)y mporenna croseamime MeMOpaHe o0pasyjy ce
nucynduaan moctuhu xoju ET 00e30elyjy purumHocT, anm ¥ OCMOTCKY CTaOMITHOCT a CaMHUM
TUM M OTIOPHOCT Ha eKcTparenyiaapHe yciose xuBota. ET nma jennake kommumne DNK u

RNK.

RT je merabonunuku akTuBHa HeMHpeKkTHBHA (hopma OakTeprje. OCMOTCKH j€ OCETIHUBO U
HE MOXE OTICTaTH BaH WMHKIy3Hje HUTH CE€ MOXE Be3aTu 3a enutenHe hemwmje. [lpumaroheno je
UHTpahenMjcKOM MpeXUBJbaBalkby W YMHOXaBamwy Oaktepuje. OBajgHOr je OONMKAa TaHKOT
henujckor 3uma Koju HeMa YBPCTUHY, alld UMa J00py nepmeabunHocT. MiMa Tpu myTa BuIle

mosiekyna RNK y mopehewy ca DNK monekymnom (19, 20).
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1.1.2. Kuaacupukamuja C. Trachomatis Ha 6MOTHIIOBE U CEPOTUTIOBE

Ha ocnoBy Omosnomkux kapakrepuctuka, C. Trachomatis ce menau Ha 1Ba OMOTHIIA B TO
Ha: TpaxoMHH U JTuMdorpanyiaoma BeHepyMm (LGV) (21). Ha ocHOBY aHTUTeHCKE pa3HOBPCHOCTH
MOMP-a xoju caapku dYeTHpH BapHjaOMIIHA CErMEHTAa M IeT KOHCTaHTHHUX CerMeHaTta,
Tpaxomuu 1 LGV OGuotumnosu ce aene Ha aeBeTHaecT cepotunona (22). Ceporunosu og A-C (A,
B, Ba u C) cy moBe3anu ca TpaxoMoM KoOju je Bojehu y3pok omrehema BHIa Ha TJIOOATHOM
HUBOY. AKTHBHH TPaxoM KapaKTEpHIIe MPUCYCTBO JTUMGPOUTHUX (HOJIMKYJIA Y KOBYHKTHBAMA.
Crnenuio ce yriaBHOM jaBjba KOJ OJpPAciuUX 0coba IITO je pe3yaTar (popMHparma OXHIHHOT
TKMBa y KOBbYHKTHBaMa Koje M3a3uBa abpas3ujy kopHee. C. Trachomatis seporunosu D-K (D,
Da, E, F, G, H, 1, Ia, ] u K) cy Boagehu GakTepujcku y3pOYHHUIIN MOJHO MPEHOCUBHUX OOJECTH.
Kox mymikaparna y3poKyjy HETrOHOKOKAJTHH YPETPUTHUC U SHUIUANMHUTHUC, KO KEeHA IIEPBUIIUTHC,
CHIOMETPHUTHUC, CAIMUHTUTUC, a PajTepoB CHHIAPOM M KO MyIIKapana u Koja skeHa (23).
Jlumporpanynoma Benepym Ouotun oOyxsata ceporunose ox L1-L3 (L1, L2, L2a, L2b u L3)
reHeTcku cy ciamunu ceporunoBuma C. Trachomatis D-K, takolhe n3a3uBajy mosHO NMpeHOCHUBY
OoJiecT aM ca pa3IUYUTUM KIMHUYKUM MaHudectanujama. LGV u3a3uBa mHBa3uBHY 0OJIECT

npe cBera TuMGHUX YBOPOBa B CyOMyKo3e (24).
1.1.3. Pa3Bojuu nukuyc C. Trachomatis

Chlamydia trachomatis uadunupa henuje nomahuna kako 6u ce perunupana. [{ubHe
henuje renurtamaux ceporunoBa C. Trachomatiscy emwmrenne henuje yporeHHTaaIHOT TpakTa,
IWIMHAPUYHE enuTenHe henuje kao u henuje npenazHor enuTesna eHaouepsukca. Penentopu Ha
henujama nomahrHa cy: eCTpOT€HCKH PELENTOpH, XenapuH cylI(aTHu pelenTopy perenTopH 3a
MaHO3y M pelenTopH 3a MaHo3y-6-gocdar (25). Kapakrepuctuuan pa3BojHU IUKIYC MOYUEHE
anxe3ujom ET 3a anukanHy MOBpIIMHY €NMUTETHUX henuja ypoOTeHTATHOT TpakTa, HAaKOH 4Yera
cieau ynasak y henmujy mocpeacTBOM eHI0(arouuTo3e, MUHOLUUTO3E WIM EHJOLUTO3e
nocpeaoBaHe peuentopuma. Benuku 6poj XiIaMuaujaqTHUX MOJEKyJa UMa yJory aaxe3nHa Kao
mro je MOMP (26), rmykozamuuornukan (og ewi. Glicosaminoglycan — GAG) (27),
noaumopdun MemoOparcku nporeud [ (og ewnin. polymorphicmembrane protein D — PmpD) (28)
u apyru. Hakon Be3uBama ajgxe3uHa 3a peuentop Ha henuju ET mpeko cexpennoHor cucrema

tun Il y henujcky memOpany enurentne henuje usnydyje TpaHcaouupajyhu akTiua perpyryjyhu
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dochonporenH KOju uUMa BaXHY YIOTY y AaKTHHCKOM pPEMOJEIHpamy M IIMTOCKEIETHOM

npeypehuBamy Koje onakmasa nHBazujy henmja (29).

P .
/ OETLEHE RT # B
YNA3AK y MHULMJATHO  MOBERAHE MHIITY3MJE N
WH®OEKTUBHOT ET/ HPEAaag  1EIO ) _
/ ETYRT
o—t—® -© ©.0
' EHO030M '
2h 12h \
& — CMAJAHE RT CA
o &, a MEMBPAHOM
" © o . MEP3UCTEHTHM FE\ MHKITY3WIE
o g QUDG o 0O\ O™ @ 18h J
o
4 0 o o o 9 | H
o o 9/
© *e"a 0/
o
© e T L 40-48h
OCNOBOBEHA ET grsg HTD3A\ PEAKTMBALIMJA KOHBEP3WJA RT Y ET
MHKITY3UJE

Q |
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(}0 D D ;._,_.'..
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Cmuka 1. Passojuu nukmyc C. trachomatis (M3sop: Robert C. Brunham and José Rey-Ladino. Immunology Of
Chlamydiainfection: Implications For A Chlamydia Trachomatis Vaccine.Nat Rev Immunol. 2005;5:149-61.)

HoBonacrane Besukysne koja campke ET wusberaBajy ¢ysujy ca mmszozomuma (30),
CTBapajy TMOBOJHAHO HHTpAIEIyJapHO OKPYKEHE 3a peIuIMKaiujy u pa3Buhe. Besukyne ce
TPAHCHOPTYjy J10 MEpPUHYKJIEapHOT pernoHa y o6musunu ['ompujeBor amapara (31). Kako 6u ce
o0e30emmn moTpeOHU eceHIMjanHu (aKTopu 3a Ja’bi pa3Boj HMHKIy3HMja ce craja ca
BE3UKYyJlama Koje caapke cPuHTOIumuae, Xonectepo, u riaumepoiadochomnuae (32, 33, 34). ¥V
ET ce nemarajy mpomeHe, monasu A0 peaykuuje nucyndpuaaux Be3a, ET ry0um purumHocT,
JOJIa3U 10 JEKOHJEe3alHje XPOMO30Ma U JI0 TPAHCKPUITMOHE aKTUBHOCTU reHoma (35, 36). ET
MOYMELE J1a CEKPETYje INIMKOTEH U TPaHC(HOPMHUILE c€ Y METa0OIMYKN aKTUBHY U HEMH(PEKTUBHY
dbopmy, perukynapro teno. RT ce nenm 6unapHom peo6om Ha cBaka 2-3h, mpu yemy nonasu 10
eKCIaH3uje UHKIy3uja Koje mory canpxkatu u g0 1000 RT (37). RT cy ocmoTcku oceTsbrBa, He

MOTYy J1a TIpeXMBE M3BaH MHKIy3Hja HUTH CE MOTY BE3aTH 3a enuTenHe henmje, Tako na ou ce
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0Baj MH(EKTUBHU INPOLIEC OKOHYA0 HeomnxoaHa je Kousep3uja RT y undextusna ET. Kana ce
pa3BojHM LUKIyC 3aBpiiH, 3pena ET ce ocnobabajy mpeko aBa paznmuuura mexanusma. [Ipsu
MexaHu3aM o0yxBara henmje Koje cy Ju3MpaHe JUTECTUBHUM IIpoTeazama Koje paszapajy hemuje
W YUTaB Cajpikaj MHKIy3Hje OuBa ociobohen. Y apyrom cayuajy ET ce ocnmobahajy mporecom

€r301IUTO3€ y3 HeTaKHYTy MHKIY3U]y U 6e3 henujcke cmptu. (Cnuka 1.)

Haxon ocno6ahama caapikaja MHKITy3HUje, MOXKE 10hH 10 HeKpo3e Wiy anonrtose. Pasnuka
je BeoMa BakHa, 3aTO IITO HEKPO3a M3a3MBa HEXKEJbeHU MH(MIAMATOPHH OATOBOP KOJU MOXE Ja
noBeae no (Gubposze m OomecTH, JOK KOJ aronTo3e, OCTalld NelrjcKor caapXkja ocTajy y

amoNTOTCKOM TeNy, Koje ce ocinobala u OuBa GarouTipaHo oj cTpaHe Ipyrux hemuja.

VY HeKkoM TpeHYTKYy TOKOM pa3Buha, peruiukaiuja XjJamMHuadja Moxe OUTH 3ayCTaBJbEeHA
npemackom RT y abGepantHe ¢opMe Kkoje ce Hamaze y cramuoHapHoj (a3u. AOepaHTHO,
HeperumkatiBHO RT je mopdomnomku msmemeHo, yBehaHO, TPaHCKPHIIIMOHO aKTHBHO, alld
IOKa3yje Mamu CTeNeH MeTa0OJMYKe AaKTHUBHOCTH. IIpUCYCTBO OBHMX abepaHTHUX,
HEPEIUIMKATUBHUX, alli BUjaOMIIHUX MEP3UCTEHTHUX (POPMH YCIIOBJbaBAa HU3AK CTEIIEH XPOHUYHE

nH(]IIaMaIuje mTo 3a MOCIeIUIY MOKE UMATH TyTOTpajHE CEKBEIIE.
1.1.4. Tlep3ucTreHTHA XJIaMHAUjajIHA MHPEKIH]ja

AxyTHe MH(QEKIHje Aomer TeHUTaTHOr Tpakta m3a3Bane C. trachomatis cy yrimaBHoM
aCHMIITOMAaTCKe, T€ CTora MHQeKIuje Hajuenthe mpoja3ze HEIUjarHOCTUKOBAHE U TOCIEIMYHO
HeneueHe. CxoaHo Tome y Hekux 40% cinydajeBa umHGEKIMja ce y3/1a3HO UIMPU Ha TOpPHU
TEHUTAJIHU TpaKT Y3 pa3Boj Mep3UCcTeHIje, noBoachu 10 xXpoHnuHe wuHIAMaIUje W
komrutukanuja (38). [lep3ucrenTHa XjamuaujanHa WHGEKHja KOA >KEHAa MOXE JOBECTH [0
030MJbHUX PENPOAYKTUBHUX KOMIUIMKAIlMja Kao INTO Cy: MeiBHUYHa HH(pIamaropHa Ooiecrt,
tTybapuu (akrop uHpepTHINTETA U eKTonHuHa TpyaHoha (39). In vitro cTyauje mokasane cy aa
Hella229 henuje undunupane C. trachomatis passujajy mopdosomniku abepaHTHE HHKIY3H]j€ Kao
onropop Ha INF-y, m3znarame NEHULWIMHY WM HEAOCTAaTaK €CEHIMjaTHUX aMUHO KHCEIMHA
(40). WuxuOunmja wuHTpanenmyigapHor pacra nyreM INF-y moctumxe ce HCUpIUBUBAamHEM
TpunTodaHa, Koje HacTaje WHAYKIHjoM TpumnrtodaH-Aerpagupajyher eHsuma, WHAOI aMHHO
IMOKCUTEeHase. Yciel HeAocTarka TpunTodaHa MOJMa3uWIM 10 CMPTH XJIaMHUJHja WM pa3Boja

NEP3UCTEHTHOT HMHTpAIeayJIapHOr O0MuKa Koju ocraje Bujabuian (41). Ycnen wuHXuOwHILje
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peruKanyje UIMyHCKH M HH(pJIaMaTOpHH OATOBOPHU C€ Tace y3 3HauajaH MaJl KOHILIEHTpaluje
INF-y. Kao mocneauna cmamene npoaykuuje INF-y mep3ucreHTHH OONMK MOHOBO TpeNa3H y
PEIUIMKAaTUBHU OOJIMK PETUKYJIAPHOT Teja y3 CIEeJCTBEHH HacTaHaK €JIEMEHTapHUX Tela IITO je
W OKMJIa4 3a MOHOBHY aKTHUBAIM]y WH(IamMaIje U UMYHCKor oaroBopa (42). YmpaBo oBu
HaM3MEHUYHH LUKIYCH JOBOJE [0 HACTaHKa XpOHWYHE HWHGIaMaluje W TOCIeTUYHUX

KOMILTUKAIHja.

[Tocrojame mep3ucTeHiyje iN ViVO MOke OUTH IIHPOKO PACIpPOCTPAEHO, KO KEHA KO
KOJUX j€ KyJATypa HeraTHBHAa y3 WM30CTaHAaK KIWHUYKUX MaHHdecTaiyja. ¥ THM CllydajeBUMa
MHOTH Y30pLH KOjU Cy OWIM HEraTMBHM Ha KYITYpH Cy OWIM TO3UTUBHH Ha TECTy
amruuuKaIyje HyKIenHCKUX KHCEIMHA Ayro HaKoH mTo je pesuayanHa DNK tpebana na Oyne
OTKJIOEbCHA JICUCHEM, IITO WHAWPEKTHO yKa3yje Ha MPHCYCTBO NMEP3MCTEHTHE XJIAMUIHjaTHE
nHpexkuje. TokoMm nep3ucTeHIyje, cMameHa je eKkcnpecrja aunomnoiaucaxpuaa 1 MOMP-a, anmu
je moBehaHa ekcripecuja XJaMuaMjaaHOT cTpec mporenHa. cHSP60 Moxe WHIYyKOBaTH aHTUTEH
cnenuUIH HMMYHCKHA OATOBOp IO THIYy peakiuje KacHe mpeoceT/buBocTH. Cepymcka u
MyKo3Ha anTuTena Ha cHSP60 nokaszana cy Ko jkeHa ca MeJIBUYHOM HH(IaMaTopHOM Oosenthy

(43, 44) u Ty6apaumM aktopom uHpepTunuTeTa (45).
1.2. IlaTorene3a xJaMuujajiHe nH(peKIuje

Kao mrTo cmo peknm, BehwHa TEHUTATHMX XJIAMHUAMjATHHX HH(EKIHja KOJ JKEHa je
aCUMIITOMAaTCKe Mpupoe, mrto Hamehe motpedy crpoBolema CKpUHUHTA KO MiTahuX CEKCyaHO
aKTUBHHUX >KEHAa M IbUXOBUX MapTHepa. Pana amjarHoza xnamuaujanHe HH(EKIHje Kao U
Tepamyja, Mpe Hero ITo HH(EKIWja Hampenyje 10 KIMHUYKH 3HAYajHOT 3alajberha WM
omrehema jajoBoga, je O BEIUKOI 3HA4aja W TPEACTaB/ba CEKyHAApHY NpeBeHIU]y (47).
CexyHmapHa TpeBeHIMja ce Beh cpoBOaM y MHOTHM 3eMJbaMa M OYEKYyje Ce CMameme Opoja
KOMIUTHKAIMja W TocleaAnna xinaMuanjanHe uHdeknuje (46). On oBor mporpama ce Takohe
OUYCKYje CMamEHhe MPEHOLICHA U MUpeHha HHPEKIH]e Y MOMyJIaliji a CAMUM TUM H CMamhemhe
WHIUJEHIIE Kao M mparehux cekBena (mpumapHa mnpeBeHnuja). IlltetHe mocnenuie
XJaMUANjaTHe HH(EKIMje c€ MOTY CMambHUTH KPO3 MPUMapHy W CEKYHIapHY NPEBEHIIN]Y, alu y
BEJIMKOj MEpH 3aBUCE U O]l IPpUPOAHOT Toka nHdpekuuje. [la nu he nohu 1o cionrane pezonyuuje
uHpekuje uian he ce pa3BuTH XpoHUYHA HH(]IaMalnja, 1eJI0M 3aBUCH O IaTOTeHa, a JIJIOM O

camor nomahuHa. Kana roBopumo o hakTopuma nmaToreHa Koju yTudy Ha UCX0J HH(EKIH]je, mpe
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CBEra MHUCIMMO Ha BPCTYy M KapaKTEpPUCTHKE aHTUTCHA XJIAMHJWja Ha KOjeé MMYHCKU CHUCTEM
OJIrOBapa M O MEXaHU3MHMMa IOMONY KOjUX XJIaMHJIUj€ YCIIeBajy 1a U30€rHY UMYHCKH OJTrOBOp.
Kana je peu o momahwHy MHCIMMO Ha THUII UMYHCKOT OATOBOpa KOju he ce pasBUTH y TOKY
TEHUTATHE XJaMuAujaTHe WHPEKnuje U oapeauTu wucxon uHdpekuuje. llenymapHu wu
UMYHOOHMOJIOIIKM MOJIeNI TOKYIIaBajy Ja o0jacHe HMYHO-TIATOICHETCKE MEXaHH3ME OBe

uHpeKImje.
1.2.1. IleaynapHu MojeJ NaToreHese

VY nenynapuom (henmjckoM) Mozey, y OCHOBU IIaTOT€HE3€ Cy MPUMAapHO HH(IaMaTOpHU
npolecd MHULUPAaHU eMUTenHUM henujama nomahuHa Koje cy mpuMapHa MeTa XJIaMUAMjaTHe

uHpeKImje.

IL-12, TNF-a
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Cauka 2. Lenynapuu mozen narorenese (Mssop: Toni Darville, Thomas J. Hiltke. Pathogenesis of Genital Tract
Disease Due to C. trachomatis. J Infect Dis. 2010;15;201 Suppl 2:S114-25.)

WNudunmpane enurenne henuje nyde XeMOKHHE U HUTOKHMHE, KOjU TIOKpehy U mojayaBajy
nenyiaapHu uHQiamatopHu oaroBop. MHdbiaamaTopHM MenMjaTOpH HacTaad W o7 henuja
nomahrHa ¥ 07 UMYHCKUX henrja Ha MeCTy 3amajbemha M3a3uBajy NUPEKTHO omTeherme TKHUBA.
Kontunynpano ocnobahame MmenujaTopa 3amabera TOKOM IEP3UCTEHTHE HH(EKIMje WM
peuHdeknmje Mory ga noBeay 10 henujcke mpoiudepaliyje, peMoaeioBamba TKHBa Kao U JI0

CTBapama OXXHJbHOT TKHBa (48). (Cruka 2.)
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1.2.2. HmyHoJ0WIKHU MOJIeJI IaTOreHe3e

[Taromomko omreheme pPEeNpOIYKTUBHOT TpaKTa 3aBHCH O] YCIOHA XJIAMHIHM]EC W3
IIEpBUKCA Y JajJOBOJIC M O] THIMA CIEU(PUIHOT UMYHCKOT OJITOBOpPa KOJU C€ pa3BHja y KOHTAKTY
ca antureHoM. CHakaH MPOTEKTHUBHU UMYHCKHM OJATOBOP MOJKE J1a JIOBeZe 10 Op3e pe3onyuuje
UH(}EKIMje Ha HUBOY LIEPBUKCA, JIOK KOJ MEP3UCTEHTHUX M MOHOBJHEHUX MH(DEKLHja UCTH Taj
UMYHCKH OJATOBOpP MOXE HMMaTH KapakTep HMMYHOIATOJOIIKOT OJroBOpa Ha HHUBOY Ty0a H
OJrOBOpaH je 3a HacTaHaK KOMIUIMKanuja. LleHTpamHy yiory y OTKIamamy XJIaMHUAWjallHE
unexiuje nma Thl umyncku oarosop y3 aktusanujy CD4" nmumdonura koju npoaykyjy INF-y
(49). Hacynpot Tome, KOJI EP3UCTEHTHUX M MOHOBJbEHUX HMH(eKuja nyrorpajau Th1 umyHCcKu
OJITOBOpP j€ OArOBOpaH 3a HacTaHak omrTehema TKUBA, MO MPUHIMIY pEaKlHje KacHe

IPEOCET/LUBOCTH 3a KOjy je oarosopan xmamuaujaaan HSP60 (50, 51). (Cnuka 3.)

- L 4
ey, -
T
. e FNy o o
WUTOKHHHW K1
IilEMQKHHp‘ NOBERAHW ICAMI],
. VCAM-1, MAGCAM-1

Cimuka 3. HWmynosnomku moxen marorenese Thl (M3eop: Toni Darville, Thomas J. Hiltke. Pathogenesis of
Genital Tract Disease Due to C. trachomatis. J Infect Dis. 2010;15;201 Suppl 2:5114-25.)
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VY apyrowm ciy4dajy y paHoj (a3u uH(EKIuje Moxe A0hH 10 HHXUOWIHjEe MPOTEKTUBHOT
UMYHCKOT oaroBopa aktupauujom T perynmaropuux hemmja koje mpoaykyjy IL-10. OBaj Tun
WMYHCKOT OJITOBOpa HE yCTIeBa JIa SIMMHUHUIIE XJIaMUANjaTHY HH(PEKIU]Y MITO Y3POKYyje pa3Boj

MEeP3UCTCHTHE XJaMHAMjaIHE WHGEKIUje ¢ XpoHWYHOr wuHdIamaTapHor omTehema

tkuBa.(Cruka 4.)

;[:'Em:: q NMOBEHAHM ICAM1,
O VCAM-1, MAdCAM-1

T

Cmuka 4. HWwmynosnomku momen nmarorenese Treg (Mssop: Toni Darville, Thomas J. Hiltke. Pathogenesis of
Genital Tract Disease Due to C. trachomatis. J Infect Dis. 2010;15;201 Suppl 2:5114-25.)
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Tpeha moryhnoct je nma CD4+ nmumdornutn mudepentyjy y npasiy Thl7 umyHCKOT
OJIrOBOpa KOJU KapakTepHIle TMpOAYyKIHja NPOMH(IAMATOPHUX IIUTOKMHA W AaKTHBAlMja
Heyrowra, 0e3 mpoxmykuuje INF-y koju je oaroBopan 3a akTuBamujy wMakpodara u
MPOTEKTUBHOT MUMYHCKOT OJIroBOpa (52) KOju je 3aciyKaH 3a eIIMMHHAIN]y WHTpaIeTyTapHUX
XJIaMHJIFja IITO BOJAM HACTaHKY HMMYHO-TIATOJNOIIKe WH(pIamanuje y3 omreheme Tkuba (53).

(Cnuxka 5.)
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Cmuka 5. Hmynosnoumku mozaen marorenese Thl7 (M3eop: Toni Darville, Thomas J. Hiltke. Pathogenesis of
Genital Tract Disease Due to C. trachomatis. J Infect Dis. 2010;15;201 Suppl 2:5114-25.)

Ha kpajy, jenan ox Beoma OUTHUX (DaKTOpa y HACTAHKY MOCJIEIUIIA Ha PEPOTyKTHBHOM
TpakTy >keHa je u peuHpeknuja. PeumHdexnuja ce yriaBHOM jaBjba Kao IOCIEIUIIA
CepoBapujadUITHOCTH TIATOTE€HA, KPATKOT MPOTEKTHUBHOT MMYHUTETAa W aHTHOMOTCKE Tepariuje.

Hamme, mpernocraBiba ce aa ce Thl mMyHCKHM OAroBop mojayaBa ca CBaKOM HapeIHOM
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NOHOBJBEHOM HMH(EKIMjOM HIM Yy CIIy4ajy Tep3UCTeHLMje Yyciel 4dYera Jojla3d [0

HMYHOIIaTOJIOIIKOT omrehema TKUBa.
1.3. EnuaemMnoJI0MIKY TPEHAOBH XJaMuaujajiHe nHeknuje

Hudexkuuja C. trachomatis je najuenrha cekcyaaHo npeHocuBa OakTepujcka HHPEKIHja y
cery (54). On 1994. ronune xnamuayjanHa uHpeKrja moaiexxe 00aBe3HOM NpUjaBJbUBAY, A
ox 2000. ronuHe je nmpujaBbeHa o1 BehuHe npxkasa (55). Madekmuja noraha Miane ceKCyaaHo
aKTHBHE 0co0e, TaKo Jia Cy U HajBHUIIIE CTOIE CllydajeBa 3a0eiexeHe KoJi MyIaauX >keHa og 16 1o
24 romuna. Croma mpHjaB/bEHUX CIy4ajeBa KOJ MyIIKapala je 3HaTHO Huxka. Hmka croma
3a0enexeHa KoJl MyIIKapala je BepOBaTHO MOCIEHIIAa HUXKE CTONE TEeCTHpama W OTKPHBaHbA
XJaMUANjaTHe UHQEKIHje Y TO] MOYyJalljHu, Kaja ce yMmopeau ca MUPOKUM CKPUHHUHTOM KOJ
keHa (56). Jlasbe, pacHa HEjeHAKOCT Yy TMPHJaBJLEHO] CTONMH XJIAMHAWjATHE HHQEKIH]E,
BEPOBAaTHO j€ Yy BE3W ca COLMjATHUM JIeTepMUHAHTaMa 3]IpaBjba, Kao IITO Cy MPUCTYI
3/IpaBCTBEHO] 3aIUTHUTH CHUPOMAIIHUX KOjU >KMBE Yy 3ajeHUIlaMa ca BHUCOKOM IPEBAJICHIIOM
MOJIHO TIPEHOCUBHX OojiecTu. DakTOpu pU3UKa YKIbYUY]y Behu Opoj ceKCyamHUX MmapTHepa, Kao
n HeszamTtuheHe cekcyanaHe ogHoce. BehwHa ocoba ca xjmamuaujaasHoM HHQPEKIH]OM HEMajy
CHUMIITOME KOjU OM MX HaBeNlu Ja MoTpaxe Jiekapcky nomoh (57). Ykoimko ocraHe HeJeuyeHa,
undekuja C. trachomatis kom >xeHa Moxe aa JgoBene 10 O30MJBHUX TOCHICAMIIA Ha
pPENpONYKTUBHOM TpakTy YKJbydyjyhu mnenBuuny wuHpiamatopHy Oosect (og ewin.Pelvic
Inflamatory Desease - PID), HEMmI0DHOCT ca y3pOKOM Yy jajoBOAMMA Ka0 M €KTOMUYHY TpyaHohy
(58, 59). Uudexkmuja C. trachomatis Tokom tpyanohe mMoxxe ma noBefe 10 KOWBYKTHBHTHCA U
HEYMOHHUje HOBOpOheHueTa, Kao M A0 MOCTHapTalIHOr eHjoMmeTrputHca Majke (60). Kon
MyIIIKapara xjJaMuaujaiHa nHQeKIrja je TIaBHA y3pOK YPEeTpUTHCa, a Ko Miiahux mymikapara
YPETPUTHUC MOXKE€ OWTH KOMIUIMKOBAH I10jaBOM akyTHor enuauaumutrca (61). I[Iporpamu
OpPEBEHIMje U KOHTPOJE OClIamkajy c€ Ha OTKPUBAWKE M Jieuele HH(QEKIHje, CIpedyaBame
KOMIUTHKAIMja ¥ KOHTUHYHPAHOT MPEHOCca, a 3aCHOBAHUM TIPE CBEra Ha MPEMOpPYIH TOIUIITHIX
CKPHHHHTA KOJI MJIAJINX CEKCYalTHO aKTHBHHX JKEHA U JICUCHha HHXOBHX CEKCYyalTHHX TapTHEpa.
VYuecranoct jaBjbama uHDEKIMje 6€3 cMMITOMa U MOTYNHOCT HETTOBOJHHOT MCXO/1a TIOJICTAKIIA j€
pa3Boj M MPENnopyKy CKPHUHMHTA 32 jKeHe. 300r BUCOKE MpEBaJICHIC M TEUIKUX KOMIUIMKAIIW]a,
CDC (Og eni. Centre for Disease Prevention and Control) npenopy4yje roauiimsu CKPUHHHT

TECT Ha XJIAMHJIM]Y 3a CBE CEKCyaJHO aKTHBHE aJ0JIECIICHTe W MJaje >KeHe 10 25 roawHa
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CTapoOCTH, 3a CBE TPYIHHUIIE M CBE XXEHE Koje Cy y moBehaHoM pu3uKy 3a MHQEKIHjy 300r
pusnyHOT cexcyanHor nonamama. CDC takohe npenopyuyje 1a ce CBe IpeaxoHo nHUIUpaHe
KCHE TIOJBPTHY PECKPUHUHTY TPH Mecella HaKOH INTO Cy TpeTUpaHe 300T XJIaMH[HjaiTHe
uHpexmuje (62). I'enepanno, y Cjenumenum AmepuukuM [[pxkaBama y mepuoay ox 2015. mo
2016. ronune 3a0enexeH je mopact xjaamuaujanne uadekuuje (63), 1ok je y EBponu rmobanna

CTONa MPHjaB/bEHUX XJIAMHUINjATHAX UH(EKIHja BEJINKa, ajli MoKa3yje cTabmiHocT (64).

1.3.1. Enmmaemmuosoruja xaamuaujajiHe uidpexuuje y CjenumbeHumM AMepUIKUM

ApxaBama

Hajuemthe mnpujaBpena monHo mnpeHocuBa Oojnect y Cjeaumenum [IpxaBama je
uHdeknuja nzasBana C. trachomatis. M3 roguwHe y roauHy, yKyIHa CTOIMA XJIaMHIUjaTHUX
nnpexuja y CAJl-y je y ctaiHOM mopacty . Ha oBe enmuaemuosonke TpeHa0Be open nosehane
UHIMHJCHIIE MH(]EKIM]je, 3Ha4yajHO YTHUy MPUMEHE HOBHX JMJarHOCTUYKUX MIpoIeaypa Kao u
NOTIYHHjEe W3BemaBame o crpaHe uHcTHTynwja. Ox 2000./2001. rogmnHe upommpeHa je
ynorpeba OCeTJbUBHjUX JUJarHOCTHYKUX TECTOBA Kao INTO Cy TECTOBU aMIUTM(UKAIIN]E
HykiaenHckux kucenuHa (NAAT-s), mrTo je BepoBaTHO JjoBeno 10 TmoBehama Opoja
UICHTUPUKOBAaHUX W TpujaBibeHHX wuH(pekuuja. [loBehana ymorpeba  eneKTpOHCKOT
7a00paTOPUjCKOT M3BEIITaBamka y MOCIEABUX JeceT roguHa nosehana je u 6poj npujaB/bEHUX
cioydajeBa. CxomHo Tome, Ha moBehame Opoja mNpHjaB/BEHUX CydajeBa XJIAMHIHjaJTHE
nH(peKIrje Moke yThrnatu mnoBehame HHIUACHIE, yIMOoTpeda OCET/BUBHJUX IHjarHOCTUYKHX
TECTOBAa, CKPUHUHT Tperjieau Kao U MOTIyHHje M3BelTaBame. McTo Tako, Ha cMameme Opoja
NpUjaBJbEHUX CIIydajeBa XJaMjaWjalHe HWH(EKIHUje, MOKE YTULATH CMambemhe MHIMIACHIE WIN
Opoja ckpuHMHT mnperyiena. Y 2016. roguHuW UEHTPY 3a KOHTpPOJy OOJIECTH YKYITHO je
npujaBbeHo 1598354 cnyuajeBa, mTo 3Ha4M Aa je croma mHpeknuje ouna 497,3 ciydajeBa Ha
100000 cranoBHuka. Y omgHocy Ha 2015 roauHy, oBa croma je mokasana moBehame 3a 4,7%.
[Torehame je 3abenexxeno y cBuM aenopuma CjenumeHux ApxkaBa y nepuoxay on 2015.-2016.

roauHe, ¢ TuM 1To je CeBeporCTOYHA peruja npujasuia Hajeehy cromy on 7% (55).
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1.3.2. Enuaemuogoruja xaamuaujaine uipexuuje y EBponu

I'moGanna croma mpujaB/beHUX XJIaMHUIUjCKuUX WHbeKknuja y EBpornu je Benwka, amu
nokasyje crabminoct. Y nepuoay ox 2010. mo 2014. rogune O6poj ciayuajeBa u3 26 3eMasba Koje
Cy npujaBibeHe EBpONCKOM IIEHTpPY 3a MPEBEHIM]Yy U KOHTPOJy OoJiecTu je mopacrao ca 358489
Ha 396128, mro 6u ynnmwio 187 cmyuajeBa Ha 100 000 craHoBHHKA, Mel)yTUM MOCTOje BETUKE
Bapujanuje u3Mel)y 3emaba U lbUXOBUX MPHUjaB/bEHUX CTOMA. 3eMJbe Koje mpujaBsbyjy npeko 200
cioydajeBa Ha 100 000 (549 - Ucmann, 529 - Hopmemxka - 486, IllBencka - 375, Benuka
Bputanuja - 368), cy noOpo crpoBesnie mporpaMe MpeBeHIUje U KOHTpoJie OOIEeCTH, 3aCHOBaHEe
Ipe CBera Ha IPenopyly TOJUIIBUX CKPUHHUHTA, KOJ MIIAJUX U CEKCYyaTHO aKTUBHHUX XKEHA U
Jeyemha MHHXOBUX CEKCyanHHX mapTHepa. CToma mpujaB/buBama je HajBeha Kox Miaaux
cekcyamHo akTuBHHMX >keHa (240/100 000) m xerepocekcyanara. Kom Mymkapama croma
MpHjaBJbeHUX cliydajeBa je 3HaTHO Mama (156/100 000). Ilocroje Benmuke Bapwjaruje mehy
3emsbama EBpome y mpHjaBJbeHUM cTONaMa XJIaMuaMvjajaHe uHpekiuje. Beoma Hucka croma
UH}EKIMje Y HeKUM 3eMJbaMa IIeHTpaliHe 1 uctouHe EBpore Moxe OMTH mocieana mpoMeHa
3IPAaBCTBEHUX CHCTEMa W demher mocehwBama MpUBAaTHE IPaKce KOje HE MOJHOCE W3BEIITAje
TecTHpamaHa xjaMuaujanny uHpeknujy (65). Jame, y Hekum 3emibama NAAT TexHomoruja

jOII YBEK HHje TOCTYIIHA, IITO CBAKAKO OTeKaBa HaJ30p HaJl XJIaMUIHjaTHOM HH(EKIIH]OM.
1.3.3. Enuaemuosoruja xnamuaujajine udpexuuje y Cpouju

Nummnenna xnamuaujanHe wuHpeknuje y penyonumu CpOuju je Hucka. Ha oBaj
eMHUIEMHOJIOMIKK TPEHJ TOpeJ] HHUCKE CTOIe IpHjaB/bEHX CllyyajeBa, 3HA4YajHO YTHUy U
JIMjarHOCTUYKE MpPOIeype Koje ce KOpHCTe 3a JAMjarHO3y XJaMUAMjajdHe HHQEKIHje Kao H
W3BEIITaBakE O]l CTpaHe HHCTUTynuja. Jlaske, mocehmBame NpUBATHUX TMPaKCH, KOje HE
M3BEIITAaBajy O pe3yJTaTiMa TeCTHpama Ha XJIaMUIjaHy HH(GEKIN]y Takohe uMma yesna Ha OBa
Kpetama. Y mepuony ox 2014. no 2016. ronuHe Hema 3HAYajHUX Bapujalldja y WHIUACHIN
xyamuavjanae uHgeknuje. 2014. roquHe npujaBibeHo je 954 ciydaja mMTO aje MHIUIACHILY O
13,32%, 2015. rogune Oenexxu ce Oyiary maj ¥ OpHjaBJbeHO je 941 ciydaj m WMHIUIEHIA O]l
13,19%, nox je 2016. roguHe MHITUACHIIA HEIITO HUXA O] TPEAXOAHE TOANHE U u3HocH 12,65%,

onHocHO 893 mpujaBibeHa caydaja Ha YKyIaH Opoj CTaHOBHUKA.
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1.4. Kaununuke Mmanudectaumje i KOMIJIMKAIUje XJaMuaujajaHe nuHpekiuje

[Mpenomeme C. trachomatis ce o00WuYHO JcmIaBa AMPEKTHHM KOHTAKTOM IPEKO
CITy30K03K€e n3Mehy aBe 0co0e TOKOM CEKCYaTHOT OJIHOCA (BarMHAIHU, aHATHA WM OPAJTHU CEKC)
WIN y TOKY TOpohaja, MpojackoM Iuo/ia Kpo3 MHGHUIMPAHU LEpBUKATIHA KaHal (66). @akTopu
pusmka 3a uHdpekuujy C. trachomatis cy HesamTuheHn cekcyaaHHM OTHOCH Kao u Behu Opoj
CEeKCyaJHUX MapTHEpa, ITO j¢ U WHIUKAIH]a 3a JJA00PATOPHjCKO TECTUPAKHE HA OBY OaKTEpH]Yy.
Undexuuja Hajuemhe npotude acumntomarcku, y 70-90% ciydajeBa U CXOJIHO TOME OCTaje
HE/IMjarHOCTUKOBaHA M HeJieueHa. YKOJIMKO ocTaHe HeleueHa mHpekiuja C. trachomatis kon
KEHa MOXe Ja JIOBele /0 O30MJbHUX TOCIeaulla Ha PENpoAyKTUBHOM TPAKTy, OK CY KOA
MyIIKapala KOMIUTHKAINje Malkbe U3PaKeHe M PETKO JTOBOJE J0 TOCIEIHIIA TI0 PEPOAYKTHBHO
3npaBibe (67). MHpeknuje xmamMuanjoM Cy TOBE3aHE W ca MOBEhaHUM CTOMaMa IPEHOIICHA

HIV-a (68).
1.4.1. WNudexkunja xox xeHa

Behuna undexmuja C. trachomatis kox »xena je 6e3 wiu ca 0JaruM CHMITOMHMA, Maja
ce kon jeaHe TpehuHe >kxeHa jaBibajy 3HaAIM HH(pekuuje. Y TOM ciydajy BehuHa >XeHa ce
YIJIaBHOM JKaJld Ha TI10jaBy MYKOIYPYJEHTHOT BarMHaJIHOT CEKpeTa WJIM MOCTKOMTAIHOT
KpBapemwa. Ha mperneny ce decro mpumehyje enxem, KOHTECTHja UM KpBapewme 1mepBukca (69).
Knuanuke wanudecTanuje TEHHTAHE XJaMHIWjaHe WH(QEKIHje KOoJ JKEeHa, Ipe CBera
o0yxBarajy WH(QEKIHje IOWEr TeHUTATHOT TPaKTa, MOjaBOM IIEPBHUIUTHCA KOjU MOXKE OWUTH
MIOBE3aH ca ypeTpalHOM MH(EKIHjoM Koja je mpaheHa Au3ypHjoM. YKOJIHKO OCTaHE HeledeHa
UHQEKIMja ce acleHACHTHO IMPHU Ha TOPHHU TCHUTAHU TPAKT JoBojchm mo eHmoMerpuTHca,
CAJIMUHTUTHCA, AJHEKCUTUCA W TeIBUYHE WHGuamTOpHEe Oonectu. EHmomerputnc Moxe naa
JIOBEJIe /10 T10jaBe MPEryJapHOT KpBapema 3 Marepuiie. CalluHIUTUC YECTO JOBOIM JI0 10jaBe
OKUJbaBamka jajoBOJIa U JI0 TOjaBe OOMJPHUX PENpONyKTHBHHUX KOMIUTHKaiuja. J[Be Tpehune
CBHUX CJIy4yajeBa HEIUIOJHOCTH Ca Y3pOKOM Yy jajoBoauma M TpehmHa ciaydajeBa €KTOIMMYHHX
TpynHoha Mory Outu mocieauia xiaamuaujarae uapekmuje (70, 71). YV panujum ctyaujama o
npahewy u neuewy XxiamuaujanHe uHpekuuje, je yrBpheno ma 30% >keHa ca HeleYEHUM
YPOTECHUTATHUM XJaMUIUjaTHUM uHpekuujama passuja PID (72, 73). CumMnToMu U 3HAIM KOjU
HaroBemTaBajy PID cy GonHa ocersbuBOCT W 007 y JOWEM CTOMaKy, OOMYHO OuiaTepaHo,

OCETJbUBOCT IIEpPBUKCAa HA MOKPET MpPU MaHYyeJIHOM BarMHAJHOM TMperiiefy, AUcCIapeyHuja,
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UpETyJIapHO KpBapeme, MoBehaH BarMHAIHU WK IIEPBUKAJIHHU CEKpPEeT Kao M moBehaHa TejecHa
temneparypa (74, 75, 76). be3 o063upa Ha UHTEH3UTET cuMNTOMa, nocienuie PID-a cy termke.
JIBagecer mocto »keHa ca cumnromMaTckuM PID-om cy kachuje crepunne, 18-42% he umartu

XpOHUYHHU 0071 y Mainoj Kapiuuu u 1-9% he umaru ekronuuny tpyanohy (77, 78, 79, 80, 81).
1.4.2. HNudexuuja koj :keHa 3a Bpeme TpyaHohe

XnamuaujanHa uHGeEKIja y TpyaHohu, Moke JOBECTH 10 omrTehema eHAoOMeTprjymMa 1
ryoutka miona. Y apyrom u tpehem tpumectpy Moxke qohu 10 mpeBpeMeHe pynType MIOJ0BUX
OBOJHHUIIA M MpEBpEMEHOr mopohaja, Mayie TelecHe Mace M HeoHatanHe cMmpta (82, 83).
[Moctnapranau eHpomeTpuTuc ce jaBjba kKox 30% >keHa Koje Cy HMaie MpeHaTalHy

xJlamuavjanny uagexuujy (83, 66).
1.4.3. TlocTnaprajiHe U HeOHaTaIHe HH(peEKIHUje

[ToctnapranHu eHIOMETpUTHC ce jaBiba Koi 30% jkeHa Koje Cy uUMalie NpeHaTaIHy
xJlamMmuavjanny uHpeknujy (83, 66). Xnamuaujanna uadekuuja ce y ToKy BaruHaJIHOT mopohaja
MO>KE TIPEHETH Ha HOBOpPOhEeHUE MPOJacKoM Kpo3 HHGHUIMpaHu nmopohajuu kanan. TpaHcMucHja
uH(eKIMje Mpeko MH(UIMpaHOT BarvHajJHOTI cekpera jaBiba ce kon 50-70% sxena (84). Oko
50% HoBopoheHuaau nHPUIMPAHUX MajKu he pa3BUTH KOBYKTHBHTUC 5-10 qaHa HakoH polema
(85). VYrnaBHom y3 komykTuBUTHC 50% HOBOpoheHuaaun he wmmartu M HazohapUHreaaHy
uHpekunjy (86). XiamMmuaujanHa mHeyMoHuja ce pas3suja koa 30% oBHX cilydajeBa, BE 10 TpU
HeJleJbe HAaKOH polerma KOJWKO je W BpeMe HHKyOaruje. XjaaMuaujaaHa HHQEKIHja ce Ha
HOBOpoheHue Hajuemrhe MpeHOCH MPWIMKOM mopohaja, Mana cy 3alenexeHe U MUHTpAayTepHHE
unpekuuje (87). Kox mpeBpemeHo pohene peme, decto je 3abenekeH XOPUOAMHUOHUTHC U
pecniupaTopHa WHCY(HIMjEHIIMja KOjU MOTY OWTH TOCIEIWIla WHTPAyTEPUHE XJIaMHUJIU]jaTHE

uHpexmuje (88).
1.4.4. HNudexumje kog Mymkapana

XnamuaujaagHa WH(QEKIHja je TJIaBHU Y3POK HETOHOKOKHOT U IOCTTOHOKOKHOT
yperputrca. KoMruimkanyje Kao mTo ¢y enuIuANMUTIC B ST IAMO-OPXUTHUC TIoral)ajy Mamu
O0poj nHpUIMpaHUX MYIIKapala u PEeTKO JOBOJE A0 pEeNpoayKTUBHUX cekBena (67). He mocroje

JIOKa3W O yJIO3W XJaMHIujaiHe MHQEKIHje y mojaBu ymaje mpocrate (89), ka0 HM Yy yJo3H
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HacTaHcka Mmymike HeriogHoctu (90). MehyruMm, xnmamuaujanHa wHGEKNHja je€ WHIUPEKTHO
MOBE3aHa ca MYIIKUM CyO(EepTHIMTETOM WM CTEPUITUTETOM Kao pe3yaTaT IUPEKTHOT yTUIaja
Ha MIPOYKIIH]Y CIIepME, ca3peBame, MOKPETIBUBOCT U BHjaOMITHOCT criepmaTo3ouaa (91, 92, 93).
PajrepoB cuHIIpOM WM pEaKTUBHU apTPUTHUC je€ Takohe MmoBe3aH ca TCHUTATHOM XJIaMHIH]aTHOM

UHQEKIN]OM KOJI MyIlIKapala u >xeHa (89).
1.5. TecroBu 3a Aujarno3y xyiamujaujajiHe uHpexuuje

HenujarnocrukoBana u Hemeuena uHbpekiuja C. trachomatis wmoxe ma moBeme 10
030MJbHUX KOMIUIMKAIMja M TOCJenuila Ha penpoayKTHBHOM Tpakty (94, 95). Pana
JIMjarHOCTUKA aKyTHE XJaMUJHjaliHe HH(EKIHje je U3y3€THO BaXKHa, alld U BPJIO M3a30BHA 300T
ACHMIITOMATCKE TIPUPOJIC M KapaKTepUCTHYHOT pa3BojHOr mukiayca C. trachomatis. I'naBau nusb
Jedyema oOBe HWH(EKIHMje je aa ce chpede KOMIUIMKAIHMje Ha PENpOIyKTUBHOM TPAKTY.
JlaGopaTopHjCKOM NIMjarHOCTUKOBAakY XJIamMHIujaiHe HH(ekuuje Tpeda Ja ce MOABparHy CBH
MYIIKapLy ca HETOHOKOKHUM YPETPUTHCOM, IIOCTTOHOKOKHUM YPETPUTHUCOM, EITUAUIUMUTHACOM
win PajTepoBUM CHHAPOMOM, Ka0o U KEHE ca MYKOMYPYJICHTHUM LIEPBULIUTHUCOM, EKTOIMTUYHOM
TpynHohoM, TyOasHMM ¢dakTopoM HHGDEpTUIUTETa, OO0JIOM Yy KapJWIHM, CBU TAIlHjEHTH ca
TOHOPEjOM, TPYIOHHIIE, ACHUMIITOMAaTCKM CEKCYaJlHO AaKTMBHM TMAIMjEHTH, ca IHUJbEeM
OIaroBpeMEHOT JIMjarHOCTUKOBamka HMH(EKIMje TOWEr TEeHUTAJHOI TpakTa M IPEBEHIIH]jE
MIPEHOIIICHha U HACTaHKa CEKBENa Ha TOPHEM PENPOIyKTUBHOM TpakTy (95, 96). Bpcra y3opka 3a
aHaJIM3y 3aBHCH O] KJIMHUYKE CIMKE Kao W 0] J1abopaTOpHjCKUX TEXHUKA KOje C€ KOPHUCTE Yy
JeTeKunju uHGEKje. YCIOBH TpaHCIOpTa M YyBama y3opaka ce mpuiarohasajy ozapeheHoj
texHuiy. Ca y3opruma koju tpeba na ce tectupajy komepuujanauMm EIA, DIF, NAH unn NAA
TECTOBMMa Tpeba PYKOBAaTH Kao INTO j€ HaBEIEHO y YNYTCTBY TecTa. VHBa3sUBHU y30pLHU
YKJbYUY]y OpHCeBe ypeTpe Kol MyIIKapala, €HJI0IEepBUKAITHE WIIH ypeTpaaHe OpUceBe KO )KeHa
Ka0 U y30pKe 0OUjeHe U3 TOPHEr TeHUTATHOT TPaKTa KeHa (TeYHOCT AodujeHa u3 JlyriacoBor
IIrara, y30puy €HJOMETpHjyMa MU M3 jajoBoja). HemHBa3sMBHU y30pIU YKJbYUY]y y3UMambe
IpBOr MJla3a ypuHA, BYJIBOBaruHajiHe OpuceBe, aHalHE M OpuceBe meHUca. MHOIITBO qoKa3a
TOBOpHY y TPWIOT Jia j€ y30paK MpBOT Mila3a ypWHA KOJ MYyIIKapalra jeIHaK WJIA 4aK O0JbU y
onHocy Ha yperpamne OpuceBe (97, 98). Kopumheme ypuna mormo Ou ma moBeha 06poj
PYTHHCKUX CKpHHHMHIA KOJ MyIIKapana. ¥30plUy BarHHaJIHUX OpUCEBa Cy CEH3UTHUBHU KOJIMKO U

y30pIH IEPBUKAIHUX OpuceBa, y3 HcTy crnenududaroct (99, 100, 101, 102, 103, 104). Heke
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paHMje CcTynuje yKasyjy Ja MpBH MJIa3 ypHHA, KOJ XeHa, MOxke na oTkpuje 10 10% mame
uH}peKIja y nopehemy ca y3opLuuMa BarMHaIHUX U eHAolepBUKaIHuX Opucesa (99, 104, 105).
OBU HEMHBA3UBHU Y30pLM 33aXTE€Ba]y BUCOKO CEH3UTHBHY IUJarHOCTUYKY METOJy Kao LITO je
amrmudukanyja HykienHckux kucennHa (NAAT). JlujarHocTudke mporeaype 3a OTKPHBAHE
XJIaMUdjanHe HHQEKUUje YyKIbY4yjy HOUPEeKTHE W WHIUPEKTHE Meroae. Y  JIUpEKTHe
JIjarHOCTHYKE MeTozie yOpajajy ce KyJITypa, TECTOBH 3a JETEKIIM]y aHTUT€HA Kao IITO Cy TECT
nupektHe umyHoduryopecuennuje (DIF) u umynoxpomarorpadcku (6p3u tect), xubpuausannja
HYKJICMHCKMX KHCEIMHA M aMIUIM(UKAUOHU TeCcTOBU. VIHAMpEKTHE METOAE 3aBUCE OJ
nerexkiuje anturena nporus C. trachomatis u oBu TectoBu Mory OUTH O KOPHCTH y JIMjarHO3U
nenBuYHe MHGIaMaTopHe OosecTH, TyOanHor ¢akTopa MHOEPTWIMTETa U MOCT-MH()EKTUBHUX
KOMIUTMKAIMja, Kao INTO j€ CEKCyaJHW CTEYEHU PEaKTHUBHM aApPTPUTHC. Y OBHUM YCIOBUMA,
MaTOTEHH CY TMPENUINA CMHUTENl U BHIIE C€ HE MOTY JIETeKTOBaTH y OpuceBuma. Jlaboparopujcke
yeayre 3a aujarao3y C. trachomatis cy mocrane mocrymnHe moueTkoM 0caMIeCeTUX TOJUHA, Kaja
Cy Pa3BHMjeHU CHCTEMH NeNujCKUX KyATypa 3a MHOKYJIAIHU]y KIMHUYKUX y30paka. OBH cucTeMu
Cy YHNOTIYHWIM LMTOJIOIIKE METOAE U CBaKako YHaNpeaAWiIu IOoJbe ujarHocTuke. Tokom
ocamJIeCeTHX M JIEBEJECETUX TOJIMHA KOMEPIMjaTHe KOMITAHHM]€ y3 BEIIMKE HAlope pa3BHjajy
OlpeMy 3a JeTEKLIM]y aHTUTeHAa U HYKJIEMHCKHX KHCEJIHHA, IITO jé OMOIYhMIIO TUjarHOCTUYKO
TECTUpame ACUMITOMATCKHX W CHMITOMATCKUX WH(EKIMja U3 HEeMHBa3MBHUX y3opaka (106,
107). Janac je mocTymnaH BeJIMKHA Opoj KOMEPLHUjATHUX TECTOBA €A Pa3IMUUTUM reppopmaHcama.
Benuku Opoj TecToBa MMa 3a70BOJbaBajyhy crneru@uUUHOCT, JOK CE€ CEH3WTHUBHOCT Kpehe on
BeoMma Huckux BpenHoctu (30%) ma go npeko 95% kakBy umajy HAAT tectoBu. Ilpenopyxe
aMEepUYKOI M EBPOIICKOT LEHTpa 3a KOHTPOJY OOJECTH Cy jacHE, TECTOBU aMIUTU(HKAIH]je
HYKJICMHCKHX KHCEJIMHA ce 300r BHCOKE CEH3UTHBHOCTH, CHEIM(PUYHOCTH U Op3uHE
npenopy4yjy 3a ACTeKIHjy HMH(EKIHja TeHUTAIHOr TpakTa m3azBanux C. trachomatis u xon
MyIIIKapara 1 KoJ jkeHa, ca uiau 6e3 cumnroma (108, 109 ). JIpyre metose 3a qujarHo3y akyTHE
TeHUTAJIHE XJIAMHIMjaIHe UH(EKIMje MOTY C€ KOPUCTHTH CaMoO y CliyyajeBUMa KaJia Cy TEXHHKe

amIuuKaIyje HyKIEHHCKUX KACEIMHA HEJJOCTYITHE U3 OMIIO KOT pasJiora.
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1.5.1. Kyarypa henuja kao pedepeHTHH MeTO

Kako je C. trachomatis obmurataHa uaTparenyaapHa 6akTepuja, u3oiandja XJIaMuanja y
KynTypu henuwja u masmse mpeacTaBiba peepeHTHH METOM 3a IHUjarHo3y, jep jeé TO jeIUHU TeCT
KOjUM C€ MOXXE JI0Ka3aTu IMPHUCYCTBO BUjaOMIHMX XJamMuIuja y OosjecHudkoM y3opky (110).
VY3umame y3opaka 3a kyntuBucame C. trachomatis je nHBa3uBHO M 3axTeBa MHCEpIH]y OpHC
mTanuha 2-3 CM y MyImIKy ypeTpy ¥ 1-2 CM y eHIOIEepBUKAIHU KaHaj, y3 pOTalHjy y IUJbY
y3UMama JO0BOJFHO IMIMHIAPHUYHUX WM KyOommanHux enurtenHux hemmja. Hakon y3umama,
y30pIH 32 KyITypy Ou TepOano OUTH CKIAJUIITEHHU Y OAroBapajyheM TpaHCIIOPTHOM MEIHjyMy
U TPaHCIIOPTOBAaHU Ha Temieparypu <4°C y mabopatopujy 24h HakoH y30pKOBama, Kako Ou ce
no6uo mTo Behu O6poj BUjaObMIHUX OpraHuM3aMa. YKOJIMKO je TPAHCIOPT OJUIOKEH Iyke o 24h
0J1 y3UMarma, TPAHCIIOPTHU MEAHMjyM Y KOME ce 4yBa y30pak TpeOa na Oynie yCKIaauIITeH Ha -
70°C. CBe 0BO HaM TOBOPH O KOMIUIEKCHOCTH OBE JINJarHOCTHYKE METOJIE, IITO j& YjeIHO U HeH
HenocTarak. henujcke MHKUje Koje noapkasajy pact C. trachomatis yxspyuyjy McCoy, Hella
229, HEp-2 henmje kao u Buffalo green henumje OyOpera majmyna. KnuHuuku y3opuu ce
MHOKYJIMIIY Ha IMKJIOXEKCaMHJl TpeTHpaHe MoHocnojeBe Kyntype McCoy henuja wimm apyrux
oaroBapajyhux henuja. HMuokymanmja ykibydyje IeHTpudyrupame y3opaka Ha henwjcku
MoHocnoj npaheno unkyOamujom 48-72h. Hakon 48-72h pacra, nunduuupane henuje passujajy
KapaKTepUCTUYHE MHTPAIMTOIIa3MaTCKe NHKIIY3H]je KOje calipke 3HauajaH Opoj erleMeHTapHUX
perukymapaux Tteiamama C. trachomatis. Monocnoj henmja ce u3maxke T€HYC WM BPCHO
cenupuaanM QuryopecienHOM O00€NIe)KEHUM MOHOKJIOHCKMM aHTUTEIMMa J1a Ou ce aobmiia
cneurruyHa BU3yaTU3alja XJIAMHUAWJATHUX WHKIY3Wja (IIYyOPECUEHTHUM MHKPOCKOIIOM.
Herexmmja C. trachomatis myrem henujckor KyiaTHBHCamaje BUCOKO CHeHU(pUYHA YKOJIUKO je
kopuitheHo 0Oojeme creruduyHO 3a TJIABHM MPOTEWH crojbaiimke mMemOpane MOMP (111).
Komepriujamuo 6ojeme kopuirhereM MOHOKIIOHCKHX aHTUTENa IMTPOTHB JIMIOIOIMcaxapu/a Koja
Cy reHyc cnenupuyHa, KOUITajy Mame, ald IOKazyjy Mamy CHeUu(UYHOCT M MOTy OHTH
[OrOJIHA 3a PYTHUHCKY ymnoTpedy. Mame crneuupuyHe MeToAe NeTeKldje MHKIy3Hja Tae ce
KopucTu Oojeme jogoMm uiu ['mmza Oojeme ce He mpenopyuyjy (112, 113). I'enepanno, oBa
JINJarHOCTHYKAa METOJa MMa BHCOKY CIEHU(GUYHOCT, alld ca JPYre CTpaHe IOKa3yje HUCKY
CeH3UTHBHOCT. Y onpeheHuM naboparopujama, Beha CEH3UTHBHOCT Ce€ MOCTHXKE H3BOhemEeM
,,CIICTIOT TIpeJia3a‘“ Kaja ce MHOKYJIUCaHW MOHocioj henuja mHkyOupa 48-72h, HakoH yera ce

MOHOCJIO] pacTypa W KOPUCTH 3a MHOKYJALH]y Yy Wby A00Hjama HOBOI muKiyca pacrta (114).
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Haive, ,,Shell vial“ meTon kynaTuBHucama KOpHCTH Behu MHOKYJIyM ca CMambE€HUM PU3UKOM 3a
YKpPILITEHY KOHTAMHHALIM]y U TUMe 00e30el)yje Behy TauHOCT 011 MeToie ca MUKPOTHUTAP TIOUOM
ca 96 6ynapunha (115, 116). Kako ycmemHoCT Ky/ITHBHCamba 3aBUCH O] BUTAITHUX OpraHu3ama,
cToma JeTeKiyje je y HajoosbeM ciydajy 60%-80%, yak 1 KaJia TeCT U3BOJI€ UCKYCHHU TeXHUYapU
(117). OcetsbuBOCT KYNType MOKE OUTH CMameHa HealeKBaTHUM CAaKYIUbakEeM, CKIIIUIITCHEM
U TPAHCIIOPTOM Y30paka, KOMEHCAIHUM MUKpPOOMMAa Ka0 M HEKMM TOKCHUYHHMM MaTepHjaMa Koje
MoOry OWUTH NPHUCYTHE y y30pKy. JlolaTHH HeAoCTalu Cy Iyro BpeMe pacTa, HHTEH3UTET paja U
temkohe y cranmapausanuju. Ilpema Tome, hemujcka KyaTypa JaHac ce€ PETKO KOPHCTH Yy
JIMjarHOCTUIM XJIaMHIWjaiHe MH(EKIMje, ajayu je joll yBeK MoTpeOHa JHjarHOCTHYKAa METOAA,
6ap y HekuM J1abopaTopujama paau npahema ejcTBa aHTUOMOTHKA, TIPOMEHE BUPYJICHIIU]E, KAo
U y CUTyalnujama Kajaa je morpedan tect Ha Hajeehom cnenuduunonthy kao y ciydajy cymMme Ha
cekcyanHu Hamaf (62). 3ak/bydHO, YIIPKOC TEXHUYKUM Temkohama, henmmjcka KymnyTpa, Kana je
U3BO/IM MCKYCaH TEXHHUYAp, je Ouia HAjCeH3UTHBHHU]jA U Hajcrienn(UUHM]ja METO/Ia, U Kao TaKBa

BaXKuIIa je 3a peepeHtTHr MeTo 10 nojae NAAT Tecrosa (118, 119).
1.5.2. [erexkmnuja aHTureHa

Jlanac je mocTymnaH BEIMKH Opoj KOMEPIHjaIHUX TECTOBA 3a JACTEKIH]Y XJIAMUJIA]AITHUX
auturea (96). Y TecTtoBMMa 3a JETEKUH]y XJIaMUAMjATHUX aHTHIEHA, KOPHUCTE C€ WU
NOJHUKJIOHCKA aHTUTeNa 3a JETeKIMjy XJamMuaujanHor jumononucaxapuna (LPS) wm
MOHOKJIOHCKa aHTHTENIa 3a JCTEKIM]y TJIaBHUX MPOTeHHa croJbammbe MemOpane (MOMP).
VYKOJIMKO ce KOPUCTE MOJUKIOHCKA aHTUTENa 3a JEeTEKUN]y XJIaMUIUjaTHOT JIMIIONoucaxapuaa
nocToju MOTYNHOCT jaBJbama JIAXKHO IO3UTHBHUX pe3yaTara 300 YKpIITEHE peakluje ca
JMIIONONNCAaXapuaoM Jpyrux Mukpoopranuszama (120, 121). IIpoumsBohaum cy pa3Buiu
Osokupajyhe TectoBe koju Bepudukyjy mo3utuBHe pesynartate EIA tectoBa ma O6um mosehanu
cnenuduanoct (122). Y3opum Mory OWTH CKIQIUINTEHUW W TPAHCIIOPTOBAHW O3 UyBama Ha
HUCKUM TeMmIepaTypaMa u Tpeba aa Oyay oapaheHu y OKBUPY BPEMEHCKOT pOKa KOjH je JaT y
yImyTcTBY mpousBohaua. TecToBM 3a [ETEKIMjy aHTUTeHa ce Op3o u3Bome u 00e30ehyjy
pe3ynrare 3a KpaTak BPEMEHCKHU NEpUOJ, LITO je O] BEIMKE BaXKHOCTH paju OJaroBpeMeHor
YKJbyUHBama Tepanuje. JujarnocTuka 3acCHOBaHa Ha JPYTMM TECTOBHMA 3aXTeBa APYTY MOCETY
NalujeHTa, IMTO MOTEHIMjaJTHO JOBOAU JI0 OJJI0OKEHOT JeUeHha UM H30CTaHKa JICUeHha, YKOJIUKO

ce TMAaIMjeHTH HEe MojaBe, IITO MOXE Ja JoBene M0 mopacta umHuuaeHre uHbeknuje. [lopen
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KpaTKor' BpeMeHa H3Bolemha TecTa U BUCOKE CHeNU(PUIHOCTH, alli Y3 HUCKY CEH3UTUBHOCT OBU
TECTOBM HHUCY TPENOPYYEHHM 3a JHUjarHo3y aKyTHe XJaMHUAWjanHe HH(EKUUju Of CTpaHe

eBporickor u amepuukor CDC-a.
1.5.2.1. Teciu gupexitine umynogayopecyenyuje (DIF)

Hexonuko TecroBa aupextHe umyHopayopecuenuuje (DIF) cy komepiujanHo 10CTyHA
U KOpPHCTE MOHOKIIOHCKA aHTHTENa 3a JCTEeKIUjy TJIABHOT MPOTEHHA CIIOJbAllllbe MeMOpaHe
(MOMP) xoju je crienuduuan 3a Bpcty (Syva Microtrak, USA; Trinity Biotech, Irska; Cellabs
Pty Lty, Brookvale, Australia). Ymorpebom anTu-MOMP MOHOKJIOHCKHX aHTHUTEJIA y OJHOCY Ha
MOJIMKIIOHCKA aHTHUTENa 3a ACTEKIH]y XJIAMUIUjATHOT JMIOJIUCaXapuaa, OBa JMjarHOCTUYKA
METO/Ia j& 3HAaYajHO MOMPaBUiIa BPETHOCTH CIEIUPUIHOCTH U KBATUTUT (DIIyopeclieHIIrje, jep ce
MOMP mnopgjennako pacropeljyje mo cmoJbammmoj memOpanu C. trachomatis. Marepujan 3a
y30pak ce 100uja OPHCOM WM €HAOLEPBUKATHOM YETKHIIOM, 3aTHUM C€ HAHOCH Ha MPEIMETHO
CTaKJI0, (pUKCcHpa 1 MOKE Ce YyBaTH HajayKe cellaM JaHa oJ AaHa y3opkoama (123). bojeme ce
CacToju OJ1 MOKpHUBama pa3masza GIyopecienHOM 00eNIeKEHHM MOHOKIOHCKUM aHTUTENMA Koja
ce Besyjy 3a enementapHa tenamia C. trachomatis. Hakon Tora ce obojeHa eneMeHTapHa
Tenamma uaeHTuduKyjy dayopecrienTHoM MuKpockonujom (122). Kox oBe merome moryhe je
MPOLEHUTH KBaJUTET CHIOLEPBUKAHUX pa3Masa, MPUCYCTBOM M OpojeM MIIWHAPUIHUX
enuteaHux  henuja.  CEH3UTHBHOCT  KOMEPLHUJjAIHO  JIOCTYITHUX  TECTOBAa  JIUPEKTHE
uMyHO(IyopeclieHIrje ce, y3 BUCOKY cnenuduanoct (98%) kpehe y uarepBany ox 60%-75% y
OJIHOCY Ha TecToBe amIutudukanuje HykienHckux kucenuHa (124). DIF meroma je Op3a 3a
n3Boheme, BUCOKO crenuuyHa, alld je U CyOjeKTHMBHA METOJIa, KOja 3aXTeBa KOMIIETEHTHY U
aJiekBaTHO OOy4YeHy o0co0y Yy (IyopecreHTHOj MHUKPOCKONMMjU ¢ UACHTHU(HUKAIM]U
¢uyopecienHOM OO0ENeKEeHUX eJNEeMEHTPaHuX Tenamana. Heku ayropu mpernopydyjy OBY
JINJarHOCTUYKY METOJy Y TIOTYJIaIlijh ca HUCKOM mpeBasieHnoM (125), 1ok ce Apyru HE cllaxy, u
KXy Aa je Tpeba mpuMemMBaTH camo y jJabopaTropujama Koje obpal)yjy mamu Opoj y3opaka
(126). ok eBporcku CDC kaxe na ce uaentudukamnuja C. trachomatis momohy aupexTHOT
(IIyopeceHTHOT TecTa MOXe KOPUCTUTH y TUjarHOCTULIM aKyTHe uHpekuje, camo ako NAAT
TECTOBM HHUCY AOCTYNHHU WM ce He mory npuymruta (126). Ilpema mpenopykama aMepudkor
CDC oBwu TectoBu He Tpeba aa Oyay KopuirheHu 3a pyTUHCKO TECTUPAHE y30paKa TeHUTATHOT

TpakTa, u3mel)y ocrasor u 300T CBOje HUCKE ceH3UTUBHOCTH (123).
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1.5.2.2. Bp3u umynoxpomainoipagcku ieciui (BT)

Ha Ttpxumrty mnocrtoju Bumie Op3ux HMYHXpOMAaTOrpaCKUX TECTOBA Pa3IHUYUTHX
npou3Bohaua 3a JAETEKIHU]y xJamuaujamHe uHpeknuje. OBH TETCOBU Cy JIaKIU W OpXH 3a
n3Bohemwe y ogrocy Ha DIF. JlerekTyjy XmamMuaujaaHu JIMITONOIKCAXapu U MTOCTOJU MOTYhHOCT
jaBJpama JIAXKHO MO3UTUBHUX pe3yNTara 300T YKPIITEHE peakifje ca JIUMOINCcaxapuaoM APYrux
mMuKpoopranuzmuma (112,113). Marepujan 3a y30pak ce y3uma CTaHAApAHUM OpUCOM KOjU HE
3axTeBa MocebaH TPAHCHOPT U CKIaAuIITerwe. [IpeaxoaHo npunpemMbeHl KIMHUYKUA Y30paK ce
HAaHOCHM Ha oapeheHm geo TecT miIoywIle, KOjU je MpeMazaH CHenu(PUIHUM aHTHTEIUMA.
VYKOJIMKO Y Y30pKY UMa XJIaMUHMjaHUX aHTUTEHA JI0JIa3U J0 PeaKlije ca aHTUTEIOM H jaBJba Cce
KapaKTepUCTUYHO 000jeme Yy TECT peruoHy. Pesyarar ce ouuTtaBa 3a JeceT MHHYTa,
KBJIMTATUBHO KAa0 MO3UTHMBAH WJIM HEraTWBaH TecT. bp3u mMyHoXpoMaTorpa)CKku TECTOBHU 3a
nereknujy C. trachomatis mory OuTH mW3BeleHHW 3a TPUAECET MHHYTA, HE 3aXTEBAjy CKYIy H
coucTuIMpaHy ompemMy, JAOCTYIHH Cy y MaKoBamuMa Kao KoMiuieTd. OBU TECTOBH MOTY Ja
UMajy TMPeIHOCTH y OpAHHALMjama JIeKapa, MajluM KIMHHKamMa ¥ OOJHHIAMa WIH Y HEKUM
OKOJTHOCTHMA Kajla Cy pe3y/TaTH MoTpeOHHU 3a KpaTko Bpeme. Y nopehemy ca NAAT TectoBuMa
OCETJPMBOCT TPEHYTHUX HMyHOXpomarorpaCckux tectoBa je Hucka (127, 128, 129, 130, 131).
EBponicku CDC He npenopydyje ynorpedy TpPEeHYTHO IOCTYIIHHX HMYHOXpOMAaTorpagCckux
TECTOBA y IMjarHOCTHIM XJaMHIUjalHe WH(EKIMje, OCUM aKO OCETJbUBUJU TECTOBU HUCY
JOCTYITHH, y3 HallOMEHY, Jla pe3yirare Tpeda TyMauyuTH y3 Belnuku ompe3 (66). OBu TecTOBU
noka3syjy BUcOKy crneunduunoct (97%-100%), 6p30 ce usBoae, jepTuHU]y Cy, alld UMa]y HUCKY
ceH3utuBHOCT (20%-60%) M Kao TakBU HE MOTy C€ MPENOPYYHUTH 3a JHUJjarHO3y aKyTHe

xnamanjainae uadexuje (132, 133, 134, 135, 136).
1.5.3. Jerexkumja aHTHTeIA

JleTeknyja aHTUTENa CHaja y MHAMPEKTHE METOJE IHMjarHOCTHKAOBAMa XJIAMHJIU]aIHE
uHdeknuje. JlocTymHe cepoiomke Merone cy u3Mel)y ocranmux, (ukcanuja KOMIUIEMEHTa,
MuKpoumyHopayopecuennuja u EIA. Knacuunu Tect gukcannje KOMIUIEMEHTa Ce JaHac PETKO
kopuctu. MuxkpoumynodayopecrieHiimja 1 EIA omoryhaBajy pasnmukoBame IgA, IgG un IgM
aHTuTena. Meton MUKpOMMYHO(DITyOpPECIISHIIN]€, KOjU j€ BPCHO U CEpOTHI crienuduvan, cMaTpa
ce peepeHTHOM METOJOM Y CBOjOj OPUTHMHAIHO] (OPMH M OJ BEJIHKE KOPUCTU je Y

JIMjarHOCTUIM XJIaMUAMjalHe nH(peKknuje Ko HoBopoheHuaau. Ceposoruja je KOpucHa camo y
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HEKUM CIy4ajeBUMa XJaMuJujaHe HH(PEKIUje U y CepoenuIeMUONIOKUM cryarjama (137). ¥
TECTUpaky HEKOMIUIMKOBAHUX T'€HUTAIHUX XJIAMUAMjaTHUX WHQEKIHja cepoiorhja TOTOBO Ja
HeMa 3Havaja (138, 139, 140). OBa mMeToma ce HE Mpenopydyyje HU KOJ CKPUHUHT Tperjenaa,
003upom na ce IgG aHTHTENa HAcCTayla TOKOM MPEnxoaHe MH(]EKIHje Ayro 3aAp)KaBajy, Tako J1a
je TemIKO pa3IUKOBaTH TPEHYTHY o mpenxomHe wuHdeknuje. Mako ce oBe Merone He
Ipernopydyjy 3a [OWjarHo3y aKyTHHX HWHQEKIHja AOHmer TeHUTAIHOT TpPaKTa W CKPHHHHT
ACHMIITOMAaTCKUX TAalMjeHaTa, CEpOJIONIKO TECTUPAke MOXE OWTH OJ KOPUCTH TpH
nujarHoctTukoBary LGV. VYcenmen wHBasmje apeHupajyhux mauMpHUX YBOpOBa 0JIa3H  JI0
CHCTEMCKOT OJIFOBOpPA aHTHUTENA KOjU MOXKE OMTH PETUCTPOBAH, U MOKE MMOMONHM NpH JAHMjarHO3U
uarBuHanHe Oonectu (141). OnpehuBame ykymHOr Opoja aHTUTENa METOAOM (UKcaluje
KOMIUIEMEHTa WM TOTHYHE-WHKIY3HMOHE (IyopecieHdje je OWio KOpPHUCHO TMpH
uaeHTUQHUKAIMjM TalujeHata ca TybamauMm daxktopom wuHpepTrautera (142, 143).
JIMjarHOCTUKOBaWke MEP3UCTEHTHE XJIaMUAMjajdHe HH(QEKIHje MPBOOMTHO je 3aCHOBAHO Ha

HaJla3uMa 100WjeHUM TPAIUIIMOHATHOM, aii CIICIU(PHYHOM XJIAMHJIUjTHOM CEPOJIOTH)OM.
1.5.3.1. Jlewiexyuja cepymckot nusoa IgA u IgG animiuitiena

HajOpsxu w Hajmoy3gaHuju HayuH yTBphHBama CHEMU(DUYHUX aHTHTENAa KOJ
XJIaMydjanHe HWH(eKuuje, YaKk M TpU HHUCKUM THUTPOBUMA aHTHUTENA j€ MHUKPOUMYHO-
¢uyopocieHnMja Kao 3JaTHU CTaHAapH, TeCT MHAMpeKTHe umyHodmyopecnenuuje u ELISA
tecT. Kon MukpommyHoduypeclieHIiMje ce Kopucte mpeuuinheHa ememeHtapna tenamma C.
trachomatis, numomosnrcaxapu/ aHTUIeH KOjU KapaKTePUCTUYAH 3a TeHYC je MHAKTHBUPAH, IITO
MUHUMaNIU3yje ykpmrtame peakiuje (144). ELISA Ttect xopuctu MOMP kao 1usbHH aHTHTEH.
KBanuter oBOr aHTHUreHa OCHIypaBa BHCOKY CHEUM(UYHOCT TECTa, U HE IOCTOjH IO3HATa
YKpPILITEHA PEaKTUBHOCT. TeCT KOMILIET Caap KU MUKPOTUTAp IUIOYE, CBaKa Ca 0CaM OJIBOjEHHUX
peareHc OyHapumha o0eneXeHUX XJaMUIWjaJHUM aHTUTeHHUMA. Y MPBOM KOpaKy, pazOiaxeHu
y30pIM O]l TalujeHaTa ce HHKyOWpajy y OyHapumhmma. Y ciydajy TMO3HTHBHUX Y30paka
cnenuduyna IgA umu IgG antutena he ce Bezatu 3a anurese. J[pyra mHKyOamuja ce U3BOIU
yrnoTpeOboM eH3UMOM olenexxeHux aHTh xymanux IgA u IgG antuTena ( €H3UMMCKH KOHYTaT)
YuMe ce KaTalln3yje peakiifja mpoMeHoM 0oje, mTo oMryhaBa neTeKIujy Be3anux anturena. Koa
JIOKaJIM30BaHUX WH(EKIM]ja, ca jaCHO H3PAKECHUM KIMHUYKAM CHUMIITOMHMA XJIAMHJIH]jaJTHA

aHTHUTENa HEe MOPajy YBEK Ja ce cTBapajy. Jlasbe, noBehame Tutpa IgG anTutena rakohe He Mopa
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yBek na ce Hahe. Crora je y mpoOiieMaTUYHHM CilydajeBUMa MOTPEOHO YTBPAMTU IPUCYCTBO
XJIaMUIMjaTHe UHQEKIHje Y NHPEKTUBHUM CEKpETUMa IyTeM JUPEKTHE UMYHO(IyOpeCLeHIH]e,
WM yTBpAUTH criennduane reHcke cekBenile kopuihemem PCR-a. Ctynuje mupom EBporie cy
MoKasajie Jla Ha OCHOBY cepyMmckor HuBoa IgA wu IgG anturena moryhe mOTBpIUTH
UH(OEPTUIIUTET KO KEHA, HACTa0 Kao mocieauna ximamuanjanae uapeknuje ( 145). Ko xena
KOje Cy HuMaje MpeBpeMeHU Mopohaj WiIM MPTBOPOHEHOCT dYecTo je 3abenexeH mnosehan
cepymckn HEBO IgA u IgG antutena (146). Ca apyre crpaHe, BeIUMKH OpOj CTyadja yKasyje aa
cepomomku IgA wu IgG TecToBM HeMajy HHUKAKBOT 3Ha4aja Yy JHJalHOCTUIIA aKyTHE
xnamuavjanae undexnuje (108, 147). Ose TBpame noapkaBa amepuuku U eBporicku CDC, koju
300r HHUCKE CEH3UTUBHOCTH TaKohe He Mpernopydyje CEepoJOUIKE TECTOBE 3a CKPUHHHT H

JINjarHO3WY aKyTHE XJIaMUIijaliHe HHDEKIH]e.
1.54. RTPCR

TexHonomka eBonynuja y KIMHHYKO] Ja0OpaTOPUjCKOj IUjarHOCTUIM j€ 3Ha4YajHO
HampeaoBalia pa3BojeM IUPEKTHE MOJCKyJapHE ETEKIHje MaToreHa y KIMHHYKOM Y30pKY.
W3zonanuja u uaentudukamuja C. trachomatis y henujckoj xyarypu je ayro omiaa pedepeHTHH
CTaHJap]l ca KOJUM Cy yrnopehuBaHU CBU JAPYTd AWjarHOCTUYKH TecTOBU. OO3upoM Ha Temkohe
y  oApXaBaky BHjaOMIHOCTH OpraHM3aMa TOKOM TPAaHCIOPTa W  CKJIQAUIITEHA,
CTaHJapaAu3aIHjy, TEXHHYKY KOMIUIEKCHOCT, IIEHY ¥ HUCKY CEH3UTHBHOCT HEOIXOJIHU Cy OWIIN
TECTOBM KOJU C€ HUCY 3aCHMBAJIM Ha KyJATHUBHCamYy. [IpBHM TECT KOju ce HHUJEe 3aCHMBAO Ha
henmwjckoMm KkyntuBHcamy je eH3uMckun uMyHoece] (EIA), koju AeTekTyje XJIamMuavjaiHe
AHTUTEHE U TeCT AMPEKTHE MMYHO]IyOpeCIeHIINje KOji KOpUCTU (hiryopecienHoM obenekeHa
MOHOKJIOHCKAa aHTHUTeJa Koja ce cnenuduyHo Be3yjy 3a OakTepujcKe aHTUIeHE y OpHCEeBHMA.
HakoH TecToBa neTekiuje aHTUTEHA, MOJaBWJIA Cy C€ TECTOBHM XHOPHUAM3AIUje HYKICHHCKHX
KHCeNnHa, Koju oTkpuBajy cnernuduune cekBeniie DNK u RNK C. trachomatis. Ca mojaBom
OBHUX TECTOBA, OJ] KOJUX HEKH MOTY OWTH ayTOMAaTH30BaHHU, YBEJCHH Cy CKPUHUHT MPOrpaMu 3a
C. trachomatis. [IpumapHu HemocTaTak OBHX TECTOBA je Omia Hucka ceH3uTHBHOCT (148). OBaj
npobnem je mpeBasuhen mojaBom NAAT TectoBa. NAAT TectoBu Cy Iu3ajHUpaHH Jaa
aMITU(UKY]y U OTKPH]y CEKBEHIIC HYKJIEHHCKUX KHCEJIMHA KOje Cy cnenududHe 3a opraHu3am
KOjU ce JETeKTyje, U He 3axTeBajy BujabmimHe opranu3me.NAAT TtectoBu cy 3a oko 30-35%

CeH3UTHBHUjU Of mpeaxoaHo cnoMmeHytux TecroBa (149). Hexomuko NAAT wmeroma cy
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TpEeHYTHO IMIeHIMpane 3a aerekuujy C. trachomatis y kiamHWYKMM y30pluMa: JaH4YaHa
peakuuja nommmepusanuje (0d engl. polimerase chain reaction - PCR) (Amplicor, Roche
Molecular Systems, USA), nanuana peakuuja aurase (og ewin. ligase chain reaction - LCR)
(LCx test, Abbott Laboratories, USA), TpaHCKpHUIIIMjOM TOCpeI0BaHa aMIuTupuKaIuja (0g eHi.
transcription-mediated amplification - TMA) (AMP-CT i APTIMA Combo 2, Gen-Probe Inc,
USA) u wu3orepmanHa amiuindukanuja 3ameHom janana (od engl. strand displacement
amplification - SDA) (ProbeTec, BD Diagnostic Systems, USA). PCR, LCR i SDA TtectoBu
aMITU(UKY]y HYKJICOTHHE CEKBEHIIE KPUNTHYHOT IUIa3MHUAa, KOJjU Je TIPUCYyTaH Yy
BuinecTpykum komujama cakor ET C. trachomatis. TMA peakuuja peructpyje pud0o3oMaiHy
RNA xoja je Takohe npucyrtHa y BumectpykuM konujama.OtkpuBame Chlamydia trachomatis
nyrem jaH4aHe peaknuje nonumepase (PCR), 3acHuBa ce Ha ucTHmamy crernu@UUHOT eia
reHoMa maToreHa KopuiihemeM cnenu@UIHuX mpajMepa. 3a mpajMepe HyKICHHCKUX KHCEIIMHA
Koju ce kopucte y komepuujaaaum NAAT TecroBanma 3a C. trachomatis vuje nosnaro na najy
ykputeny peakuujy ca DNK npyrux Oakrepuja. ¥ ,,Real time PCR* meromu ucrtakHyTH
MIPOJIYKT ce JACTeKTYje KopuinhemweM pyopeciieHTHUX 00ja.JlaHuaHa peakiiyja moJiMMepu3aiuje y
peanHoM BpeMmeHy (og enin. Real Time Polimerase Chain Reaction - RT PCR) je kBaauTaTHBHH
TeCT Koju caapxu uHTepHy KoHTpony (IC), koja Mopa Outm ymorpebsbeHa Yy MOCTYIKY
eKCTpaklije, y LUJby KOHTPOJIE Ipoleca EeKCTpaKI{je CBaKOr 3aceOHOT y30pKa, Kao M 3a
uneHTupukanujy moryhe muxubunumje peakuuje. KomeprujamHu TeCTOBH C€ pasiHKyjy Y
MeTofaMa aMIuiM(uKanyje ¢ IMJBHUM CEKBEHIlaMa HYKJICHMHCKHX KHcennHa. Behuna
komeprrjaraux NAAT TecroBa cy moroanu 3a aerekiujy C. trachomatis y BaruHamHum u
€H/IOIIEPBUKAIHIM OpHCEBUMA KOJI KEHa, ypeTpalHuM OprceBUMa KOJI MyIIKapana, 1 y30pIuMa
IpBOI MJla3a yYpHHAa KOJ >KEHa M Myllkapana. Bucoka censutuBHocT NAAT TecrtoBa ce
MIPUITUCYj€ HBUXOBO] TEOPETCKO] CITOCOOHOCTH J1a MPOU3BEAY MO3UTUBAH CUTHAJ M3 TaKO Majo
MOYETHOT MaTepHvjajia Kao mTo je jeaHa jenuHa koruja nuibHe DNK mmm RNK. O63upom Ha
OBAKO BUCOKY CEH3UTHUBHOCT, IOTPEOHH Cy HAIIOPH J1a CE€ MPEBEHMPAa KOHTAMUHAIIM]a y30paKa Ha
KJIMHULM WIA OIHpemhe aMIUIMKOHa y Jabopatopuju. JlabopaTtopuje Ou Tpebano na MOIITY)Y
CTaHJApJHE MOJICKYJIapHE TEXHHKE, OApKaBajy YMCTUM pajHE MPOCTOPE M OMpPEMY, CIIPOBOJIC
HEraTUBHE KOHTPOJIE TpH CBakoM wu3Bohewmy. 3akibydHo, NAAT TecToBH Cy maieko
CYNEpUOpPHUJU Yy YKYIHUM nepdopmaHcama y mopehemy ca ApyruM TecTOBHUMa ca win 0e3
KyJATHBUCama y oTkpuBamwy C. trachomatis. OBu TecToBH J1ajy BHCOKY CEH3UTHBHOCT JCTEKIIH]E,

npeko 90%, y3 oapxaBame BHUcOKe creunduunoctu ong 99%, u gerextyjy 20-50% Buiue
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XJIaMUIMjaTHAX MH(EKIHMja O] OHUX KOje NETEeKTY]y PaHUju TECTOBH ca MU 0€3 KyJITHBUCAHbA
(150). Ca oBakBuM nepopMaHcaMa OBH TECTOBHU Cy M JEOUHU KOjU Cy MPEMOPYYCHHU O] CTPaHE
amepuuykor wu eBpornckor CDC 3a nujarHO3y acCHMITOMATCKMX M CHMIITOMATCKHX
XJaMUANjATHUX UHQEKIHja, ca KOMIIPOMHUCOM caMO y cuTyanujama kama cy NAAT tecroBu
HEeIOCTYNHU U3 Omino kor pasnora (151). 3axBaspyjyhu BUCOKO] cienn(UIHOCTH MPOBEPEHUX
NAAT TecroBa, 1 MAJIOM PU3HMKY OJf TYOUTKA MO3UTUBHUX pe3yaTara HUje MOTPEOHO MOTBPAHO
TecThpame Mo3uTUBHUX Hanaza (152, 153). Crynuja cnpoBenena 2002 roguHe moTBphyje OBy
KOHCTAaTallnjy, pe3yJTaTu MOHOBJHLEHOT TECTUpPama Cy ce ciaranu y Bumie oa 90% ciydajeBa ca

pe3yaTaTiMa MHUIUjATHUX TeTcoBa 3a aerekuujy C. trachomatis (154, 155).

1.6. IIpenopyke CDC u ECDC 3a nujarno3y akyTHe XJaMu/IujajTHe

HHpexuuje

[Ipema mpenopykama aMepuU4KOr U €BPOICKOT LEHTPa 3a KOHTPOJY OOJECTH, TECTOBU
aMITu(UKaIje HyKICMHCKUX KHUCETUHA ce 300T CyNepruopHe CEH3UTHBHOCTH, CIICIU(PUIHOCTH
U Op3uHEe Mpernopyuyjy 3a ACTCKIN]y HH(EKI[Mja T HUTAIHOT TpakTa u3a3Banux C. trachomatis u
KO/ MyIlIKapala U Ko ’keHa, ca uin 6e3 cumnroma (108, 109). 3a oBe TecToBe ce mokasaino aa
MMajy HajOOJbM OJHOC TPOIIKOBA WM YYMHKA y TPEBEHIIMJU CEKBEJa KOj€é MOTY HAacTaTH Kao
nocienuia oe nHdeknuje (106, 156, 157). Ilpema uctum mM3BOprMMa, W30JalKja XJIaMUAN]ja y
KynTypu henwja U IupekTHa UMyHO(IIyopeclieHIIMja c€ MOTY KOPUCTHUTH 3a JIMjarHO3y aKyTHE
TeHUTAIHE XJaMUIHjaliHe WH(pEKLIUje caMo y ciydajeBUMa Kaja Cy TEeXHHUKE aMIUIM(puKaiuje
HYKJICMHCKHX KHCEJIHMHA HEeIOCTYyIHEe U3 Omio kor pasiora. 3a u3Boheme cBux NAAT tectoBa
Ka0 M JPYTUX JAHWJaTHOCTUYKUX METO/a, KJbYYHO j€ Ja ce NpPelu3HO Mpare Mpernopyke
npou3Bohaua y3umajyhu y 0O3up IPHUKYIJbamke, TPAHCIOPT W CKIAMUINTEHE Y30pKa, Kao M
u3Boheme creupUIHOr TecTa, YKIbyuyjyhu HHTepHE KOHTpoJie (MIO3UTHUBHE, HETaTUBHE M aKO
ce 3axTeBa KOHTpoJie HHXxuOunmje) u ydemhe Yy ozarorapajyhoj HaIlMOHAIHO] WX
WHTEPHAIMOHAIHO] E€KCTEPHO] MPOICHH KBanuTeTa. [Ipe omoOpema IUjarHOCTHYKOT TECcTa
oxpaljeHa je crpora eBanmyanuja on crpaHe amepuuke Food and Drug Aadministration, koja
takohe mpenopydyje NAAT TecTtoBe Kao NpHMapHE AWJarHOCTUYKE METOAE XJIaMUIM]jaliHe

uHpeKmje.
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HUJBEBU U XUITOTE3E CTYAUJE

A. [IWJb:
A.1 TIPUMAPHHM Wb

V1Bpautn na au moctoju  cimaramwe pesyarata RT-PCR  Tecra 3a  nmerekmujy C.
trachomatis(znmatin  crammapa) ca pesyararuMa  JOOHjEHMM — yHOTPeOOM  JIHPEKTHE
umyHopayopecuenuuje (DIF) u Op3or mmynoxpomarckor tecra (EIA) 3a xBanmutaTHBHO
OTKpHUBakE XJIAMHUIUjATHUX aHTUTE€HA U UMYHOCH3MMCKHX TECTOBA 32 JIETEKIH]y CePyMCKOT

HuBoa IgA u IgG anTuTena cnenuduynnx 3a xaamuaujataa MOMP anturen (ELISA).
A.2 CEKYHJAPHU IUJBEBU

YTBpauTn na 1M moctoju  ciarame pesyarara RT-PCR  Tecra 3a nereknmjy C.
trachomatis(znatau cranmapa) ca pe3yiaTatuma JT0OMjeHUM KOMOMHOBAH-EM JIBA WM BUIIE

TECTOBA.

VY oxHOCY Ha 371aTHU CTaHAAp]l OAPEIUTH CEH3UTUBHOCT, CIENU(DPUIHOCT, TMO3UTHUBHY H

HEraTUBHY NMPEAUKTUBHY BPEIHOCT 33 CBAaKU TECT U KOMOMHAIIH]Y TECTOBA.

YTBpauTH na JM ynoTpeba BHIIE TECTOBA MOXe IMOOOJBIIATH JETEKIM]y TeHHUTATHE

XJaMUANjaTHe HHPEKIH]E.
OppennTi MEIUIIMHCKE TPOIITKOBE aHAIN3a, KyMYJIATUBHO U T10j€IMHAYHO.

Onpenutn JUPEKTHE W HWHIUPEKTHE MEAHWIIMHCKE TPOIIKOBE TECTHpama U JIeUeHha
UCIUTAaHWKA Cca CTBApPHO TIO3UTHBHHUM, JQXKHO TIO3UTUBHUM U JIQXHO HETaTUBHUM

pe3yaTatuMa, KyMyJaTUBHO H 10jeTUHAYHO.
b. XUIIOTE3E

b.1 IPUMAPHA XHUITIOTE3A
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IMocroju cnarame pesynrara RT-PCR tecra 3a nerekuujy C. trachomatis(snatau crannap)
ca pesynraruma aoo6ujenum ynorpebom DIF, EIA u ELISA TecroBa, amu je BpemHOCT

CTAaTUCTHUKOT TECTa Cllarama JMjarHOCTUYMX METO/1a 3a Kala CTaTUCTUKY HUCKA.
b.2 CEKYHIAPHE XHUITIOTE3E

KomMOunosamem JABa UK BUIIC TCCTOBA rnosehaBa ce BPCAHOCT CTATUCTUYKOT TCCTA Cliarama

I[I/Ij ArHOCTUYMX MCTO/JIAa 3a KaIlla CTATUCTUKY

VY ongHOCy Ha 37aTHU CTaHJAp] HCIHUTUBAHM TECTOBM, Ka0 M KOMOHMHAIlMje TECTOBA MMajy
UH(GEPUOPHY CEH3UTHUBHOCT, CINEUU(PUUHOCT, TO3UTUBHY M HETaTUBHY MPEAUKTUBHY

BPEJHOCT.

Ynorpeba BuIIE TecTOBa MOXe MMOOOJBINATH JAETEKUHWjy TCHUTATHE XJIaMUAMjaTHe

uHpexmmje.

[Tpodun megumuuckux tpomkoa DIF, EIA u ELISA tectoBa je mMOBOJbHU]H y OHOCY Ha
RT-PCR ananusze anu 300T HENOBOJbHUX IUjarHOCTHYKHX NeppOpMaHCU U IOCIEAUYHE

notpede 3a ’BUXOBUM KOMOMHOBAH-EM TOCTAj€ 3HATHO HETTOBOJbHU]H.

[Tpodun nupexktHrX 1 nHAUPEeKTHUX MeauuuHcKuX TporkoBa DIF, EIA u ELISA TectoBa je
HeroBoJbHUjU Yy onHocy Ha RT-PCR anammze 300r momaTHMX MEIMIIMHCKUX yCIyra

YCJIOBJbCHHUX Behom y‘-IeCTa.HOLth JIAXKHO MO3UTUBHUX H JIAJKHO HCTAaTUBHUX PE3YyJITATa.
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3. MATEPUJAJI U METOAE

3.1. Ionyaanuja Koja ce HCTpakKyje

VY ucrpaxuBame je Omina ykjbydeHa rpymna oa 224 ucnutaHuka crapujux on 18 roauHa,
00a moJta, Koju Cy ce y mepuoay on janyapa mecena 2015. go aenemOpa mecena 2016. jaBrbanu
Ha MHCTUTYT 3a jaBHO 37paBibe y KparyjeBiy paau TecTupama Ha XJaMHUIUjalIHy WH(EKLH]y.
Hcnuranuny cy OuWiaM yKJbyYeHH Yy CTYAHM]y HAKOH IPOLEHE MOAOOHOCTH 3a YKJby4YeHE H
noTnucuBama Gopmynapa MabopmucaHor npuctanka. 3a yKJbyUuBame y CTYIU]Y TAIU]JSHTH CY
Tpebaii 1a 3a70BOJbE CBE YKJbyuyjyhe M na Hemajy HM jeaH MCKJbydyjyhu kputepujym. Y
CTYAM]jy Cy OWJIM YKJbYYEHH MCIMTAHUIM 00a moja, crapuju ox 18 ronuna, ynyhenn y Macturyr
3a jaBHO 37paBibe Y KparyjeBiy paau Tectupama Ha Xiaamuaujanny uHexknujy. U3 cryamje cy
Ouie uckspyueHe cBe ocode miahe oa 18 roauHa, ako MOCTOju OUJI0 KOje 000JbeHe, CTamhe UITH
JIpyru GakTop KOju O CBOJUM KBAJIUTETOM M KBAHTUTETOM MOTA0 Yy 3HATHO] MEPH Jia YTUYE HA
pe3ynTaT ucnuTHBama (TpyaHoha, y TOKy MEHCTpyalirje, CKOpallikha TPUMEeHa aHTHOMOTHKA WITH
TOMMKAITHUX BarvHAJHUX TIperapara y TOKY MpeaxoAaHa 72 daca, KOWMHGEKIHja APYyruMm
MaToTeHHMa U APYyro), ako Beh ydecTByje y ApyroM KIMHMYKOM HCIUTHBABY, aKO OJ0Hje na
Y4eCTByje y CTYAHMJU U aKO IOCTOje OMJIO KOje Jpyre OKOJHOCTH KOje y 3HaudajHO] MepHu

oneMoryhasajy y4emrhe y CTyauju.
3.2. Y3opkoBame

YKipyunBame ManujeHaTa y UCTpaKuBame 00aBJbeHO je y MHCTUTYTY 3a jaBHO 3/1paBibe
y KparyjeBuy. CBum ocobama koju cy Ounu ynyhenu y WHCTHTYT 3a jaBHO 31paBibe Y
KparyjeBuy paau Tectupama Ha XJaMUOUjalHy HHQEKIH]y, a KOjU CY 3a/J0BOJbABAIH
yKJbyuyjyhe u HUCY UManu UCKJbydyjyhe KpuTepujyme je Ouno monyheHno ydemrhe y cTyauju.
Wcnmranumm cy Onim yKJbY4eHH y CTYIHjy CaMoO ako Cy Ha TO MPUCTAIH JOOPOBOJHHO, HAKOH
nornucuBama ¢opmymnapa HMHpopmucanor mnpuctaHka y3 ImyHy oOaBemteHocT. Ilucanu
UHPOPMHCAaHU TPUCTAHAK je 00e30enuo opAauHMpajyhu jekap Koju je OMO MCTOBPEMEHO WU
uctpaxusad y cryauju. [lo ob6e3dehenom mpucranky, NpUKy/bEHN CY aHAMHECTHUYKH TTO/IAIH, &
HAKOH TOTa MCTIMTAaHUIMMA Cy OWJIM Y3€TH LIEPBUKAIHU WM ypPETPaTHU OPUCEBU U y30paK KPBH

3a Jlajby aHanu3y. YKJbYUHBAHE j€ CIIPOBONEHO CYKIIECHBHO, MpeMa MPUHUIMITY HPUTOIHOT
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y30pKa, IOYeB OJ1 MPBOT JaHa CTyAWje Ia Ha Jajke, 10 JaHa KaJa je MOCTUTHYT yKymaH Opoj

UCTMTAaHUKA, & CXOHO MPOPaYyHy BEIMYMHE CTYIH]CKOT Y30pKa.

CBuM ucnuTanuiuMa cy Ouia y3era 2 Opuca. [IpBu Opuc, mepBUKaTIHU KOJ JKEHA
ypeTpajqHu KOJ MyIIKapama, je Ouo y3eT mnoMmohy CTaHAapJHOT TlaMydHOr Opwmca 3a
0OaKTEepPHOJIOMIKK U MUKOJIOIIKHY mperyen. [pyru, opuc je Ouo yzer momohy cranaapaHor Opuca
3a PCR, pagu gerexuuje cnenupUUHUX CEKBEHLIM reHOMA XJaMuauja. McnutaHuiuma OpuceBu
cy ysumanu y Jlucnausepy 3a sxeHe, /loma 3apaBiba KparyjeBan wiam MHCTUTYTY 3a jaBHO
3IpaBJbe, a y3UMAo HMX j€ OpAWHHUPAJYhH THHEKOJOT WM KBAIM(PUKOBAHW MEIUIIMHCKU
texHuuap. Ilo mpeysumamy OpuceBa y MHCTUTYTY 3a jaBHO 3/paBjbe JajbH IOCTYMaK ca
y30pLKMMa je OMO CIpOBENEH O] CTpaHe CHEIUjaIuCcTe MEAWIIMHCKE MHKPOOHOJIOTHjE WU
KOUCTpakuBaya KOju Cy OMJIM YKJbY4YeHHU Yy OBY cTyaujy. M3 mpBor Opuca, ogmax mo mpujemy
ypahen je craHmapaHM OaKTEpUOJOMKH W MHKOJIONIKA TIpEeryies, TeCT JUPEKTHE
umyHopayopecuenuuje (DIF) um Op3m umyHoxpomarcku tect (EIA) 3a kBanutaTUBHO
OTKpUBamkhe XJIAMUAMjATHUX aHTUreHa. [pyrum Opuc cmo 3amp3aBanu Ha -20° Llemsujyca 3a

HaKHaHO oapehuBame criennuguaHnx cekBeH reHoma xinamuanja RT-PCR tectom.

CBuM UCTIMTaHUIIAMA CY OMIIM y3€TH M Y30pIH KpBU U3 nepudepHe BeHe, Y 3alpeMUHN
on 5 mL, npema BaxkehuMm cranmapauma 3a OMOXEMHjCKe aHaIu3€e. Y30pIU KPBU UCIUTAHUKA CY
y3UMaHu y VHCTUTYTY 3a jaBHO 3[paBJbe. Y30pKE je y3UMao KBaJU(UKOBAHH MEIUIUHCKH
TEXHUYap, a JaJbl TOCTYNaK ca y3opuuMma je OHMO CIpPOBENEH OJI CTpaHE KOUCTpakuBaya
VKJbYYEHUX Yy OBY cTyaujy. HakoH y3opkoBama W oOeiekaBama y3opaka, KpB je Owia
nenTpudyrupana. Hakon neHTpudyrupama, W3IBOjeHH cepyM je Ouo 3amp3aBaH Ha -20°
Hemujyca 3a HakHaAHO oapehuBame CEPyMCKHX MapameTapa XJIaMHIWjalHe WHQEKIHje

(EJIVICA).
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3.3. CKpMHMHI TeCTOBH

3.3.1. Tect nupexTHe MMYHO(pIyopecUeHIMje 3a KBAJIUTATUBHO oipehuBame

xJaamuaMjajaHux antureda (DIF)

Kon cBux wucnuranmka oapehusano je mpucyctBo MOMP anturena C. trachomatis
nomohy Chlamydia Cel IF tecta (Cellabs Pty Lty, Brookvale, Australia). Tectr Chlamydia Cel IF
je tect mupektHe mMmyHodayopecienuuje 3a merekiujy Chlamydia trachomatis y y3opima
nanujeHata. PeareHc Koju caipu MUIIja MOHOKJIOHCKA aHTHTENa o0esexeHa (ryopecienHOM
cnenuduyao ce Bedyjy 3a MOMP, anturen C. trachomatis y y3opky u [aje CBETIIO3EICHY
bayopecuenmujy. Kpanmurer dayopectennuje je modap, jep ce MOMP nonjennako pacmnopehyje

0 XJIAMH/JIUjJTHO] MEMOpaHH.

Hakon mpujema mpeiMeTHOr CTakjia ca y30pKOM, BpIICHa je (pukcaluja METaHOJIOM Yy
Tpajaky on 5 muHyTa. [IpeaMeTHO CTakio ce omeau W OCYIIM HaKOH 4era ce momaje 25ul
pearerca RC1 ( Chlamydia cell pearenc), Tako m1a ce mpekpuje MOBpIIMHA ynyOsbema. Pearenc
RC1 ce nonaje u Ha MpeIMETHO CTAKJIO Ca MO3UTUBHOM KOHTPOJIOM Ha MCTH HauuH. [IpenmeTHa
CTaKJIa ce HaKOH Tora MHKYyOupajy y BiaxkHoj komopu Ha 37°C/30 munyta. Hakon unkyOanmje
MpeaAMETHa CTakja cy ucnupaHa y kamuiu ca PBS-om (dbocharam nmydep) jeman muayTt. Ha
ocyllieHa MpeaMeTHA CTakKiIa JoaaBaHa je 1o jeaHa kanm RMF pearenca (TedHocT 3a huUKCHpame).
Y ay0ibeme ce 3aTUM TpEeKpHBa MOKPOBHUM cTakiioM. OBaKo MPHUIPEMIBEH Y30paK je Mperiean

KopuithemeM (IyopecieHTHOT MUKpOCKoIa ca uMep3ujoM u yBehamem o1 x600-x1000.

Pesynratu cy ounrtaBaHu onamax. EneMeHTapHa Tenma ce BHIE Kao CBETJIO-3€JICHE
¢IryopeclieHTHE TauyKHIE MOCTaBJ/bEHE EKCpalleNlyJapHO, Telamia Cy IUCKOWIHOT OOJHMKa |
JIETIO C€ BHJIE y OJIHOCY Ha KOHTPACHO IPBEHKACTO-OpaoH obojeHe hemumje. [{ujarnosa je Owmmta
NO3UTHBHA KaJa je Yy (UKCHpaHOM U 000jeHOM pa3Masy y30pKa Ha MPEJAMETHOM CTaKIy YOUeHO
HajMame aeceT ¢uryopecueHyja. HeratuBHy qujarHo3y cMO MOCTaBJballd Kajga y GUKCUPAHOM U
000jeHOM pa3ma3zy HHuje Ouio GhayopecieHIr]ja, MPU YeMy ce BUIIM Oap JeceT enmuTeTHuX hennja
nepBuKca. KBanmnuTeT eHIOLEPBHKATHUX Y30paka CMO HpPOLCHHBAIM INPHCYCTBOM M Opojem

enutenaux henuja. (Cnuka 6.)
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Canka 6  Tecr nupexTHe MMyHO(IyOpeCeHIH]je 3a KBAIMTATUBHO oJipeliBame XIaMUAnjalHIX aHTHI'CHA —
MO3UTHBAaH Hasa3

3.3.2. bp3u uMyHOXpPOMATOrpPa()CKH TeCT 32 KBAJUTATHUBHO opehuBame

X.]'IaMI/I)Il/Ij AJTHHUX AaHTHUI'CHA

CBuUM HcCIHUTAaHHWIMMA OJApehHBaHO j€ MPUCYCTBO XJIAMHJMJJIHUX aHTUTEHA YIOTpeOOM
op3or umyHoxpomatorpadcekor Tecta (Ulti med Products GmbH, Ahrensburg, Germany). bp3u
TECT Ha XJaMUAM]y je Op30 Xpomarorpadcko HCHUTHBAKE 33 KBAIUTATHBHO OTKPUBAIHE
Chlamydia y y3opky ucnurtanumka. OBaj TeCT KOPUCTH TOJMKIOHCKA aHTHTENA 32 JCTCKIIH]jY
XJaMUAMjATHOT Junonrcaxapuaa. OBa aHTUTENa Cy OOENeKeHa €H3MMOM KOJH Y PEeakIHju ca
cyOcTpaToM, HAKOH BEe3WBama 3a CrielM(pUIHN aHTUTEH, ocio0aha 00jy Koja ce AETeKTyje TOIuM

OKOM.

[IpBu KOpak KOJA OBOI' TecTa je eKCTpaKlWja XJIaMUIMjaTHUX AaHTUTeHAa M3 Y30pKa
UCTIMTaHUKa. Y eNpyBeTy 3a eKCTpakIHjy aoAatu net nyHux kanu Pearenca A (0,2M NaOH),
Koju je 06e300jaH. Y emnpyBeTy yOanutu OpucC MPUTHUCHYTH JHO €MpyBETe M poTHUpaTu Opuc 15

myTa, OCTaBUTU Ja CTOjU JBa MHHYyTa. KBaHTUTAaTHBHOM IHIIETOM OJIMEPHUTH (IO O3HAaKe)
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Pearenc b (0,2N HCL) wu momatu y enpyBeTy 3a ekcrpakuujy. PactBop he mocratu 3amyhen.
ITonoBo yGamutu OpHc, MPUTUCKATH THO EMPYBETE W pOTHUpaTh 15 myTa cBE JOK pacTBOp HE
nobwuje 3enmeHkacty 00jy. OcTaBUTH Ja CTOJU jejaH MHHYT, HAKOH 4Yera J00pO HCIEAUTH H
u3Byhu O6puc. Ha ekcTpakunony enpyBeTy CTaBUTH KanasbKy. Ha 4HCTy MOBIIMHY CTaBUTH TECT
IUIOYHMITy, y TO0JbE€ S HaKamaTh IyHe TpW Kamu, Bojehu padyHa na Hema Mmexypuha Basmayxa.
PesynraT ounTatM HAKOH JaeceT MHMHYyTa. Pe3ynrar je TyMadeH Kao HEraTWBaH Kajga ce y
koHTpoJiHOM T0JbY (C) mojaBu obojeHa nuHMja, a y TecT peruony (T) Hema 000jeHHX JTUHU]A.
Pe3ynrar je mo3uTHBaH aKko ce Ha TECT ITUIOYHUIIM T0jaBe JIBe 000jeHE JIMHHU]E Y KOHTPOIHOM U Y

TECT TOJBY.

0123

Chiamydia

Cauxka 7 Bp3I/I I/IMyHOXOpMaTOFpa(l)CKI/I TCCT 3a KBAJUTATHUBHO OAPCIKUBALC XﬂaMI/IZ[I/IjaJ'IHI/IX aHTureHa: A —
IIO3MTHBAH HaJias3; b — neraTtuBan Hama3
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3.3.3. OapehuBame cepyMCKOI HUBOA aHTUTeIa HA XJamuaujaaau MOMP

AHTUTI €H

Kon cBux ucrnmuranmka cepymcku HUBO IgA u IgG anturena cnerupuununx 3a MOMP

antures oapehusan je nomohy EUROIMUN komepuujanaor ELISA kuta (Lubec, Germany).

Cepymcku HuBO IgA u IgG anturena cnenuduunnx 3a MOMP anrturen C. trachomatus,
onpehuBaH je HaKOH paspehuBama y3opka y ognocy 1:101 ca qunynunonum mydepom 3a y3opke.
Cro MHUKpoIMTapa Tako MPUIIPEMIBEHOT y30paka ce J0Jaje y MUKPOTUTPALUOHY U104y YHjH CY
Oynapunhu ob6noxxenu mypudukoBanum MOMP anturenom C. trachomatus. Ilnoda ce HakoH
tora nHkyoupa 30 muHyTa Ha co6HOj Temmeparypu (18°C-25°C), a moTom ucnepe TpH Iyra ca
450 mukpoauTapa mydepa 3a ucnupame. [lotom ce noaaje 100ul en3um komwyrara (aHTU-XyMaHa
IgA wnmm IgG anTuTena 00J10KEHA TTEPOKCHUIA30M), U TIOYA C€ MOHOBO MHKYOupa 30 MuHyTa Ha
cobHoj Temmneparypu. Iloctynmak ucnupama ca 450 mukponuTapa mydepa 3a HUCHHUpAmBE ce
noHasjba Tpu myra. Hakon Tora ce momaje 100ul comymmje xpomorenor cyocrpara (TMB-
terramethylbenzidine) u moda ce moOHOBO MHKYOMpa, y MpakKy, TOKOM 15 MuHyTa, Ha COOHO]
temriepatypu. Ha kpajy, peaknuja ce 3ayctaBiba gogaBameMm 100ul crom comymnuje. Hakon tora
KBaHTU(HKAIMja aHTUTENIA C€ BPIIM MEPEHEM HMHTE3uTeTa 00je y30pKa y CIeKTpo(OTOMETpY
ynotpebom ¢untepa ox 450nm. Pesynaratu cy MHTEpIpeTHpPaHU CEMUKBAHTHUTATUBHO 3a IgA,
pauyHameM OJHOCA BPEIHOCTH EKCTUHIM]E KOHTPOJE WIM Y30pKa INalMjeHTa U EeKCTUHIHje
kanuOparopa 2. IIpenopyke npousBohaua 3a Tymauewme pesyiTara Cy: y30pLU Cy HEraTHBHHU
kafa je oxHoc <0.8, rpannuyHM Kaxa je oxHoc >0.8<1.1 u mo3utuBHM Kaja je omHoc >1.1.
Pesynratu za IgG cy mHTepnpeTHpaHu KBaHTUTAaTHBHO. [IpomsBohau mpemopydyje cienehe
tymadewme pesynrara: <l6RU/ml werarusno, >16< 22RU/ml rpannyna Bpemnoct, >22RU/ml

no3utuBHO. (Cruka 8.)
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Cmuka 8. OpnpehuBame cepymckor HuBoa anTuTena Ha xnamunujanan MOMP anturen (ELISA): Komona IgA,
pen A - HeraTHBHa KOHTpona, pex B — nmosutuBHa koHTpona, pex C — Cut-off, pen D —neratuBan Hanas, pex E —
nmo3utuBaH Hana3; Konona 19G, pen A — crannapn 1, pen B — crannapn 2, pen C — crannapn 3, pen D — HeratuBan
Hana3s, peq E — mo3uruBan Hanas
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3.4. Nujarnoctuuku Tect RT-PCR

3a pereknujy DNK Chlamydia trachomatis kopumihen je RT-PCR tect (Sacace
Biotechnologies, Como, Italy). RT-PCR tecT je Tect amruindukaiije HyKICHHCKHX KHCEINHA Y
peaHOM BpeMeHy 3a kBanmutaTHBHO oTkpuBakbe DNK Chlamydia trachomatis y y3oprmma
nanujenata. RT-PCR npencrasiba mpenopydyeHy AUjarHOCTHYKY METOY Ol CTpaHe €BPOIICKOT U
amepuukor CDC-a 3a OTKpuBame aKyTHE XJaMuIWjadHe WH(]EKIWje, a y Haloj CTYIuju

MpeICTaBJba 3JIaTHU CTaHIAP/I.

OtkpuBamwe Chlamydia trachomatis myrem snanuane peakiuje monuMepase , 3aCHHBA Ce
HA UCTUIABKY CHEHU(PUIHOT Jella TeHOMa MaToreHa KopulihewmeM crenuduuHux mpajmepa. Y
,Real time PCR* MeTonu ucTakHyTH IPOJYKT c€ NE€TEKTyje KopuimhemeM GyopeciieHTHUX 0oja.
OBe 00je ce KOpPUCTE 3a OJMTOHYKJICOTHIHE TECTOBE, KOje Ce Be3yjy NMOCEOHO 3a HarJamieHe
npoaykTe. MOHHUTOPUHTI HWHTEH3UTETa (IyOpecleHIje y pealHOM BpeMeHy omoryhasa
NETeKIM]y aKyMyJIHpaHUX MpojaykaTa 0e3 oTBapama peakIHOHUX IeBH HakoH moderka PCR.
Chlamydia trachomatis RT PCR je kBamuTaTuBHH TeCT KOju caapku uHTEpHY KOHTpOdy (IC),
Koja Mopa OuTH ymoTpeOsbeHa Yy TMOCTYNKY €KCTpakiyje, y IWJby KOHTPOJE Tpoleca
€KCTpaKIMje CBAKOT 3aC€OHOT y30pKa, Kao U 3a uaeHTU(UKaKjy Moryhe HHXUOUIIHjE peakiuje.
Chlamydia trachomatis RT-PCR onpema xopuctu ,,Hot Start”, koju y BEIUKOj Mepu CMambyje
y4eCTaJIOCT HecrenupuIHO MCIpajMOBaHUX peakiuja. ,,Hot Start™ je 06e30ehen kopumrhemem
xemujcku monudukoBane mnonumepaze (TagF), koja ce aktuBupa 3arpeBamem Ha 95°C y

Tpajamy ox 15 MunyTa.
3.4.1. Tlpunpema y3opaka u peareHaca

PactBopu 3a nusupama u ucnupame Tpeda ga Oyay 3arpejaHu Ha Temmeparypu o 60-
65°C no Hecrajama Kpucrtana jena. [lpunpemMut norpedan Opoj MOJUIPONUICHCKUX EIpYyBeTa,
yKJbY4yjyhu ¥ jeHy 3a HeraTHMBHY KOHTPOJIY €KCTpakifje. YCBaKy enpyBary J0JaTH UHTEPHY
KOHTPOJIYy M pacTBOp 3a ju3upame. HakoH Tora y oaromapajyhe empyBere 10aaje ce€ y30pak.
Konwpone ce mpunpemajy Ha cienehu HauuH: y enpyBeTy o3HaueHy kao Cneg nmomaje ce
HeraTWBHA KOHTpOJa M3 aMIUTH(UKAIMOHOT ceTa. BoprekcoBaTu empyBere W WHKyOHpatu 5
munyta Ha 65°C. LlenTpudyrupatu. YKOJIMKO Y30paKk HHje Y MOTIYHOCTH PAacTBOPEH,

npenopyyyje ce peueHTpudyrupame emnpyBera S5 MHHYTa HAa MaKCUMaIHO] Op3uHH U
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npebanyBame cyrepHatanTa y HoBy enpyBeTy paan DNK ekctpakuuje. CHaXHO BOPTEKCOBATH
Sorbent pearenc u momatu ra y cBaky enpyBeTy, IOHOBO BOPTEKCOBAaTH W WHKYOHMpaTH CBE
enpyBeTe 3 MUHyTa Ha coOHO] Temmeparypu. [loHoBuTH oBaj kopak. llenTpudyrupatu cse
enpyBete 30 cexkynau Ha 5 000g, a 3aTuM KopucTtehu MUIETy ca CTaBJEHUM HACTaBKOM ca
aepocoIHOM OapujepoM, MaKJbUBO OTKIOHUTH U OACTPAHUTH CYNEpHATAHT U3 CBAaKe EIpyBeTe,
0e3 omerama Tanora. [IpomMeHHTH HacTaBke mHIeTe u3Mel)y empyBera. Y CBaKy eNpyBeTy
JIOIaTH PacTBOpP 3a Ucnupame. BopTekcoBatn mHTEH3UBHO U LeHTpudyrupatu 30 ceKyHau Ha
10 000g. YKJIOHUTH U OACTPAaHUTHU CYIIEPHATAHT U3 CBaKe enpyseTre. [[OHOBUTH KOpak ucnupama
U MHKYOUpAaTH CBE ETPYBETE ca OTBOPEHUM BpxoM 5-10 munyra Ha 65°C. PecycnennoBaTtu Tanor
y DNK-enyeniniy. Unkybuparu 5 munyra Ha 65°C um moBpemMeHO BopTekcoBaTH. Empysete
nentpudyrupatd 1 muayr Ha 12 000g. OBako mpunpeMbeH cymnepHaTaHT caapku DNK
crpemMaH 3a amIuMuKaujy. YKOJIHMKO ce aMITu(dHKaIija He W3BOJM HCTOT JlaHa Kaja |
eKcTpakija, oopalhenu yzopuu Mory OUTH 4yBaHU Ha Temneparypu 2-8°C mMakcuManHO 5 naHa

v 3amMp3HyTH Ha -20/-80°C.
3.4.2. IIporoko.

Onmp3uytu PCR-mix-2-FRT enpysery. Boprekcupatu empysere ca PCR-mix-1-FRT,
PCR-mix-2-FRT, TagqF i#onumepazom, n KpaTko WX LEHTpUPYrupaTH. Y3eTH norpedaH Opoj
enpysera 3a amrudukanujy DNK kIMHMYKHX U KOHTpOJHUX y3o0paka. 3a N Opoj peakuuja

(Ykspydyjyhu Tpu KOHTpOJIE), TOJAaTH Y HOBY CTIPYBETY:

10* (N+1) mukponurapa PCR-mix-1-FRT
5.0%(N+1) mukponurapa PCR-mix-2-FRT

0,5*(N+1) muxponurapa TaqF tiorumepasze

Boprekcupatn enpyBery W 3aTuM je  KpaTko 1neHtpudyruparu. IIpedamutu
NpPUIIPEMJBEHY MHUKCTYPY y CBaky emnpysery. Kopucrehu HactaBke ca aepocon OGapujepom,
nonatu DNK y3opak mo0ujeH W3 KIMHUYKHX WM KOHTPOJHHMX y30paka, y cragujymy DNK

EKCTpaklyje y mpunpemMibeHe enpysere. [[punpeMuT KOHTPOIIHE erpyBeTe:

e (NCA)- nmomatu DNK Oydep y empysery o3naueHy NCA (HeraTMBHa KOHTpOJa

amIuTuuKaImje)
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e (C+) - momati MO3WTHUBHY KOHTPOJY Y enpyBery o3HaueHy C+ (TIO3UTHBHA KOHTpOJA
amITuUKaImje)
e (C-) - nomatu HeraTUBHY KOHTpPOJY y emnpyBeTy o3HaueHy C- (HeraTMBHa KOHTOJA

EKCTpaKiyje)
3.4.3. Ammimdpukanuja

Kpeupatu TemmeparypHu npoduia Ha HHCTPYMEHTY 1O ymyTcTBy. diyopecieHnuja ce
netekryje y apyrom kopaky Cyclung 2 cramujyma (60C), Ha FAM u JOE/Hex/Cy3 kananmuma.
Chlamydia trachomatis ce nerexryje Ha FAM kanany, IC, DNK na JOE/Hex /Cy3 xanamy.

[lomecuTy UHCTPYMEHT MO YITYTCTBY.
3.4.4. Anaim3za nogaraka
WuTesurer curnana GpuyopecieHnja ce JeTeKTyje Ha Ba KaHaa:

e Curnan 3a npomsBoj ammundukamuje DNK Chlamydia trachomatis ce nmerekryje Ha
FAM xkanany.

e (Curnan 3a mpoaykt ammuiddukanuje ynyrpamme kKoHTpode (IC) ce nmerekryje Ha

JOE/Hex/Cy3 xanany
3.4.5. HHTepnperanmja pe3yarara

Pesyntatu ce mHTEpnperHpajy moMmohy codTBepa MHCTPYMEHTA MyTEM YKpIITamka WIH

HEYKpILTamba KpUBe (PIyopecleHIrje U JIUHH]je Tpara.
[TpuHIMn UHTEpIIpETAIH]e:

e DNK Chlamydia trachomatis je npucyrna y y3opky ako je Ct BpeJHOCT MpHCyTHa Ha
FAM kanany. KpuBa ¢dayopecuenuuje 6u Tpebano aa mpenasd JUHHU]Y Mpara y Jeny
€KCTIOHEHIIM]aJTHT pacTa (IyopecleHInje.

e DNK Chlamydia trachomatis nHuje merexroBana y y3opky ako Ct BpemHOCT HHjE
npucytHa Ha FAM kanany (kpuBa (hayopeciieHIdje He peia3u JUHU]y npara), 1ok je Ct

BpenHocT Ha JOE kanany ucnon 33.
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e Pesynrar je HeBanmman ykoiquko Ct BpemHocT Huje mpucytHa Ha FAM kanany u Ct

BpeaHoct Huje npucyrHa Ha JOE kanany wnu je Beha on cnenuduune rpaHuyHe

BpennoctH (Ct>33). Kox TakBux y3opaka je morpeoHo nmonoButu PCR ananu3y.

PGSYJITB.T aHaJIM3C¢ CC CMaTpa mnOoy3gaHuM, CaMO aKO Cy pe3yjTaTu IIO3UTUBHC U

HEraTHBHE KOHTPOJIE aMIUTH(HUKaIMje, KA0 U HEraTUBHE KOHTPOJIE eKCTPaKIuje, TaUHH.

Report of PCR analysis result

Preferences of analysis method: Threshold (Ct) (BF), cr=9, vt=10, tp=0, tv=0

Date:

Protocol number: V]
Operator:

File with results:
Comments:

Test: chlamydia trachomatis
Amplification program: C. trachomatis (25mcl)

1. 950°C - 15:00
2. 950°C - 00:05

60,0°C - 00:20 5
720°C - 00:15

3. 950°C - 00:05
60,0 °C - 00:30 @ 40
72,0°C - 00:15

Qualitative analysis

Numt;]er of the Ct, Fam | Ct, Hex Result
ole

Al 234 -
B1 233 -
Cc1 231 -
D1 231 =
E1 24,0 =
=2 235 2
G1 235

H1 16.6 239 t:
A2 242 -
B2 238 =
c2 234 =
D2 235 S
E2 233 -
F2 237 -
G2 2386 =l
H2 241 =
A3 241 =
B3 237 =
C3 26,3 =
D3 238 -
E3 24,1 -
F3 235 -
G3 241 =
H3 236 =
Ad 243 =
B4 248 =
ca 239 -
D4 18,0 245 s
E4 235 =
F4 242 =
G4 242 =
Ha 239 -
A5 242

B5 211 253 i
C5 219 2386 et

Dependence of FAM channel fluorescence on cycle number

Fluorescence
s o
s
2 3

b
&
e

Y -
1 & 1 15 1 26 i1 EL]

Cycle number

Dependence of HEX channel fluorescence on cycle number

Flucrescence
2
.&’ N

4,
&
2

1 § 11 18 a1 P 3l ELJ

Cycle number

Ciuxka 9.
npucytHa Ha FAM kanany

RT PCR Ttect — xBanurtatiBHO oTkpuBame JJHK C. trachomatis mosurusan namas — Ct BpeaHOCT
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3.5. ExoHoMcCKa aHAIM3A

ExoHoMCka aHanmu3a je cauyWi€Ha Ha OCHOBY CIIEHApHja IUJarHOCTHKE W JieUeHa
XJIaMUIdjaTHe HH(EKIMje TeHUTYOPYHAPHOT TPAaKTa y YCIOBUMA PYTHHCKE KIMHHYKE MPAKCe y
npuMapHoj 3apaBcTBeHoj 3amTuTh (Llema 1.). EkoHOMCKHM MOzen mpeTnocTaBjba MHHUIIMjATHA
nperyiel cBUX OOJIECHHMKAa M HHUXOBO TECTUPABE OJH. MUKPOOHOJOUIKY JHjarHOCTHUKY Ha
MPUCYCTBO YPOTEHUTATHE XJIAMH/IHjJTHE HHPEKIIH]€E, JETHOM OJ] YSTHUPHU JTNjarHOCTHYKE METO/IE.
Jame pasBpcraBame O00oecHUKA je JeUHUCAHO pe3yaTaTUMa TeCTa Yy YeTUPH MOATPYyIE: JTaXHO
HETaTHUBHH, JIAXXHO TO3WTHUBHH, CTBAapHO IMO3UTUBHM M CTBAapHO HeratuBHU. HemocpernHom
Jeyermy MPUCTYIAjy MalKjeHTH KOjUMa je TecT OMO JIaKHO M CTBAPHO MO3UTHBAH M KOjUMa
JeKap, MPH KOHTPOJHOM TpEriieAy TMpOIUCYyje AOKCHIMKIMH. Y OBE JBE TIpyle, Iocie
cripoBe/ieHOT Jieuewma Tpeher mecena he ce pamutu perectupame. CrieHapruo npeasuha ma he

NPUIMKOM PETeCTHpama TeCT KOJl CBUX OBHX IalljeHaTa OUTH HEeraTHBaH.

{ IPEI'JIEJ CIIEHHUJAJIUCTE ] —

|
- \ ______
! |7 N
| TECT * ! MHULWATHY LKTTYC :
| fmmm——————— ~ | e
L1 TOHOBJHEHU LIUKIYC | I
T | MPEMJIES CHELIWJAJIACTE | |
I
X
l l l
——
A 4 A 4
——{JJAXHO HETATUBAH]  (JIAXXHO [IO3UTHBAH) (CTBAPHO IO3UTUBAH ] ( CTBAPHO HETATHBAH )
I
| JIEYEIBE JIEYEIE
__________ I
r Y
| HAKHAJIHH L _| [PETECT IOCJIE 3MECEIIA | [ PETECT IIOCJIE 3 MECELIA
1 LMKJIYC | | | MPEMJIEA CHELWMJAJIACTE | | IPETJIE/ CIIELJAJICTE
___________ I
| A 4
j«—{ HETATUBAH TECT ) ( u3gE4EH ) ( omnvuTteHn )

“

Ilema 1. Cuenapuo aujarHOCTHKE U JieUeHmha XJIAMHIWjalHe MH(QEKIHje TeHUTYOPYHApHOT TPaKkTa y YCIOBHMa
PYTHHCKE KIIMHWYKE IIPaKce y IPUMapHO] 3paBCTBEHO] 3aIITUTH

[Moarpymna mamujeHara ca CTBapHO HETaTHBHMM pe3yiaTaThMa TecThpama Hehe umaru
JlaJby IMjarHOCTUKY M Tepamnujy, Tako na he ce HBHXOBO ydemthe y €KOHOMCKOM MOJAETY
OJIBHjaTH YHYTap jeaHor, HHHUIMjadHor mukiayca. C apyre cTpaHe, MpeTnocTaBiba ce Ja he ce
HOATPYyINa UCIUTAHUKA Ca WHUIMjAITHO JIAKHO HETaTMBHUM Halla3uMa IMOCIE M3BECHOT BpeMeHa
IIOHOBO JaBHUTHU JieKapy 300r HeuzjeueHe MHQEKIHMje U PEeUUANBA MU MOroplliamka CUMITOMA.

OBu ucnutanuuy he OUTH MOABPTHYTH HOBOM LIMKIYCY JMjarHOCTHKE KAo Ha MOYETKY MoJena
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(y3 xopumiheme HCTOr THUIIA TeCTa Kao y WHUIMjAaJHOj €Bajyallju), y3 JOJATHH LUKIYC Y

3aBHCHOCTH O] pe3yJTara AUjarHOCTHYKOT TeCTa.

VY nenvHM y3eB, €KOHOMCKH CIICHApUO NpeaBuia TpH IUKIyca: jelaH 3a OO0JECHUKE ca
WHUIIM]AJTHO CTBAPHO HETaTUBHUM Haa3oM (MHIUjaTHH ), 1Ba 3a OOJIECHUKE Ca JIAXKHO M CTBAPHO
MO3UTUBHUM (MHUIIMjaJHU, HAKHATHU) U TPU 32 OOJIECHUKE Ca WHIIMJATHO JIAXKHO HETaTUBHUM
HAJIa30M KOjU Ha peTecTHpamy Oyay UMM JIAKHO MO3UTHBHE U JIAXXHO HETaTHBHE Hallase
(MHUIMjaTHU, TIOHOBJHCHHM, HAKHAIHW LHKIYyc). BepoBaTHoha pacmojene OoyiecHWKa yHYTap
rpaHa €KOHOMCKOT MOJelia M TOKOM IMKiIyca he claeauTH OCHOBHE pe3ynrare cTyauje (B.
panuje). TpolIkoBH Jeuema OOJECHWKAa Ca WHHULIMJATHO JIAKHO TO3UTUBHUM U JIAXKHO
HEraTHBHHUM HaJla3MMa TOKOM JPYror OJHOCHO TOKOM Apyror u Tpeher nukiyca he ce cmatparu

WHIUPEKTHUM 3IPAaBCTBCHUM TPOIIKOBUMA.

[Topen ekoHOMCKe aHalW3€ HaBEJACHOT CIIEHApHja, KOja Ce OJHOCH Ha I0jeJUHAYHOT
0oJIeCHUKA, YUMIbEHA je IMPOLeHa 3/PaBCTBEHUX TPOIIKOBA 33 YMTABO CTAHOBHUIITBO, MpeMa
NPUHIUIMMA aHajIn3a LUJbHE MOIyJalyje 3a IpUMEHY oApeheHUX TepamnujcKuX cTpareruja y
HaIlMOHATHUM 37IpaBCTBeHUM cucTemumMa (158). [lomanu o HarmoHaIHO] BUTAIHO] CTaTUCTUIIN U
MOpPOUIIUTETY Cy Tpey3eTH H3 3IPaBCTBEHO-CTATUCTUYKOT TroAuimmaka PemyOmmke CpOuje
WNHucTuTyTa 3a jaBHO 3/lpaBJbe »Muian JoBanosuh baryt®, Bbeorpan
(http://www.batut.org.rs/index.php?content=77). [Tonaiiu 0 MOPOUIUTETY y APYTUM E€BPOIICKHUM
3eMJbamMa Cy Tpey3eTd u3 oaropapajyhe 6ase mopgaraka EBporckor neHTpa 3a NpeleHIHjy |

KOHTpOJTy O0ecTH:
(http://ecdc.europa.eu/en/healthtopics/Chlamydia/Pages/Annualepidemiologicalreport2016.aspx).

Ha ocHOBY HH3a CpoHMX ITO/1aTaka, U3padyyHaTe Cy CPEImhE BPEAHOCTH U JJOBA U TOpHa

BpenHOCT 95% HHTepBaia oBEpeHA.
3.6. CraTucTuuka odpajaa nojgaraka

Bennuuna y3opka je yrBplheHa Ha OCHOBY MpPETIOCTaBKE Cllarama He3aBHCHE Bapujadiie
(RT-PCR) u 3aBucHUX BapHja0ind ag00MjeHUX pasnuuutuM ctyaujckum Metogama (DIF, EIA,
ELISA). IlpernoctaBibeHo je na he cinarame uzmel)y metona outu y 90% y3opaka, y3 oueKUBaHy

pa3nuky on 5% wusmely HynaTe (MeToe cy YIMOpeAMBE-TIOCTOjU Clarame pe3yirara TecTa) U
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panHe xunore3e (METOAe HHUCY YIOpeIuBe-HE IOCTOjU cllarame pesyirara Ttecta). [Ipema
nojalyrMa CBETCKE 3[paBCTBEHE OpraHM3alyje MapruHalHA IpeBaJIeHIa XJIaMUAWjaTHe
uHpekuuje 3a peruon EBpone nznocu 10% (no3utuBan Hana3) u 90% (HeratuBan Hanas) (159).
3a mpopadyH CTYAHMJCKOT Y30pKa je KopuimheH onaroBapajyhu, TpeTXogHO ITyOJIMKOBAH
HOMOTpaM IpOpadyHa y30pKa CTaTUCTHUYKOI TeCTa Cllarama JIUjarHOCTUYMX METoJa 3a Kara
craructuky (160). Ctynujcku y3opak je mpopauyHaT y3umajyhu anda rpemky ox 0.05, cuary

crynuje ox 0.90. CxoqHo HaBeACHOM, YTBphEH je y30pak o1 HajMame 210 ucnuTaHuka.

VY 3aBUCHOCTH O]l KBAIMTATUBHUX M KBAHTUTATHMBHUX KapaKTEPUCTHKA CEKYHJApHHUX
Bapujabnu, cupoBeneHe cy oaroBapajyhe craructuuke anamuze. Kox Hymepuukux Bapujali,
CIIPOBEJICHO j€ TeCTUpame XHUIOTE3€ KO/ 1Ba He3aBHCHA y30pka (Buikokcon-MaH-BuTtHu Tect).
Kon kareropujamaux Bapujabnau je kopumiheH Xu-KBajapaT TecT. Besa m3mel)y MCIUTHBaHHMX
Bapujabnu je Ouna aHanusupana kopumhemeM ORA (enrn. overall rates of agreement).
[Ipumapue Bapujabne cy Owie aHaJuM3MpaHe YIOTPeOOM CTeleHa clarama u3Mehy
KaTerOpujCKUX IapaMeTapa H3pauyHaBameMm kappa wuHAekca. JIMjarHOCTHUYKY e(HUKacHOCT
TECTOBA onpehuBanu CMO ynorpedom on line KaJIKyJIaTopa
(https://www.medcalc.org/calc/diagnostic_test.php). Ilapamerpu nujarHOCTHYKE e(PUKACHOCTH

CyM3pauyHaBaHU Ha OCHOBY (opmyia npuka3zanux y Tabemn 1.

Tademna 1. dopmyne 3a u3pauyHaBame apamerapa JujarHocTuike e(uKacHOCTH

CraTuctuka dopmyJia
a
CeH3UTHBHOCT
a+b
d
CnenuduyHoct
c+d
CEH3UTHBHOCT

ITo3TBaH oxHOC BepoBaTHOhe
1 — cnenuduvyHoOCT

1 — cnenuduvyHoOCT
HeraTuBan ognoc BepoBatHohe

CEH3UTHUBHOCT
a+b

IIpeBanenua GosecTu S —
a+b+c+d

ITo3uTMBHA IPeAUKTHBHA a

BpeaHoCT a+c

HeratuBHa mpeInKTHBHA d

BPETHOCT b+d

JyneHOB MHAEKC (censuruBHOCT + cneruduunoct - 100)
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Crarucruka ®opmy.ia

[pomupenn JyaeHoB nHIEKC (censutuBHOCT + cneuuduanoct + PPV + NPV - 200)

a+d

JIMjarHOCTHYKA TAYHOCT S —
at+b+c+d

d — CTBApHO IIO3UTUBHU, b — naxno HETaTUBHU; C — JJAXXHO IO3UTHUBHHU; d- CTBAPHO HECTaTUBHU

CeH3UTHBHOCT ¥ CHENM(PUIHOCT MOjEMHUX NapameTapa y TUCKPUMUHAIM]U KIMHUYKHX
ucxona je oapehuBana 13B. ROC ananmu3oM. 3a CTaTUCTHYKU 3HA4YajHYy pa3jivKy Yy T0OHjeHUM
BpeaHocTrMa u3Mely rpyma cmatpaso je kana je p<0.05, 7ok je cTaTHUCTUYKH BeoMma 3HadajHa

pasnuka 6wia kaaa je p<0.01.
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4. PESYJITATHU

4.1. Cmarame pesyaratra RT-PCR Ttecra 3a nereknujy C. trachomatis ca

pe3yJaraTuMa 100MjeHuM ynoTpedoM APYrux AUjarHOCTHYKUX TeCTOBA

(DIF, BT, ELISA)

3a nmerekiujy xJjJaMuaujaaHe WHOEKIrje KopuinheHa cy 4eTUpU TecTa: TECT JAUPEKTHE
umyHopayopecuenuuje (DIF), 6p3u Tect (BT), ELISA Ttect (IgA u IgG) u peakuuja nan4dane
nonuMepu3aimje y peansom Bpemeny (RT - PCR). (I'paduxkon 1.)

250 - 4TIO3UTUBHU ® HETATUBHU
<
=
= 200 -
<
=
=
s
S 150 -
H
=)
A
4=}
= 100 -
=
=
>
g
S 50 -
=
<

0 -

DIF BT IgA 19G RT-PCR
RT-PCR

I'paduxon 1.  Vmopeanu pesyiratu TectoBa 3a nerekuujy C. trachomatis

Tectom nupekTHe umyHo(dIyopecueHuuje oapehuBano je mnpucyctBo antureHa C.
trachomatis y y3opky uicriutanuka. O yKymHOT Opoja UCIIMTaHHKA KOJH CY YKJbYYEHH Y CTYIH]Y
OPUMEHOM OBE METOJe XJaMuaujanHa uHpeknuja je aerekroBaHa kon 30,4% (68/224)

UCIIUTAHMKA, JTOK je ko1 69,6% (156/224) ucnutanuka pe3ynrar OMo HeraTuBaH.
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Bp3um Tectom je Takohe oapehuBaHO MpHUCYCTBO XJIaMHIUjaIHUX aHTUTEHA, ajli j€ OBUM
TECTOM XJaMuaujanHa uHpekuuja aerekroBana kox ceera 1,4% (3/214) ucnuranuka, 0K je
pesynratr Ouo HeratuBaH kopa 98,6% (211/214) ucnuranuka. ELISA tectom onpehuano je
NPUCYCTBO aHTU-XJIAMUJMjaTHUX aHTHUTENA y CepyMmy MaijeHara. AHaIU3UPaHO je MPHCYCTBO
cepymckux IgA u IgG anturena crnenudpuunux 3a MOMP anturen C. trachomatis. IgA
CEpOMO3UTUBHOCT HA XJIAMUJIMjaTHE aHTUTEHE je 3abenexeHa kox 8,1% (18/221) ucnuranuka,
1ok je 91,9% ucnuranuka OUI0 CepOHETaTUBHO. Y OAHOCY Ha IgA cepomno3uTHBHE UCTIMTAHUKE,
3abenexeH je Hemto Behu mpouenar IgG cepono3utuBHUX ucnuTanuka u 1o 17,2% (38/221)

BUX, 0K je 82,8% (183/221) ucniuranuka OUII0 CEpOHETAaTHBHO.

RT-PCR Ttecrom je onpehuBaHO NpUCYCTBO cHenU(pHUUHUX cekBeHIM reHoma C.
trachomatis y y3opky ucnuranuka. OBUM TECTOM KOjH WHAYe MPEACTaBIba M 37aTHH CTaHIAP,
xJaMuaujanHa uH@eknuja je nerexkroBaHa kox 4,4% (9/205) ucnuranuka, a xox 95,6%

UCTHUTAaHUKA Pe3yJTar TecTa je OMo HeraTHBaH.

4.1.1. Caarame pe3yarata RT-PCR Ttecra 3a nerexkuujy C. trachomatis ca
pe3yJTaTumMa J00MjeHuM ynoTpedoM TecTOBA 32 JeTeKUUjy XJIaMUINjaJTHUX

anturena (DIF, BT)

Y nmajkeM mpHKasy pesysiTaTa aHAIM3MPAHH Cy CaMO MalUjeHTH KOju Cy HWMallu
KOMILIETHpaHE pe3yyTare 3a cBe aujarHoctudke tectoBe (n=201). Ha I'paduxony 2. npukazanu
cy pesynratu nerekiuje C. trachomatis DIF u RT-PCR (3matHu craHmapi) METOJIOM.
TprMeHOM y° TecTa TECTHpAIN CMO acoljamdjy m3Mely pesyirara 1oGHjeHHX moMohy oBe 1Be
METOJIe, a Ha OCHOBY JIOOHJEHHX pe3yiTara YTBpH)EHO je MOCTOjame JIolie acolujanuje n3mehy

oBuX pesyarara (y° = 303; df = 1; p < 0.001).
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4 DIF ITO3UTUBHAU B DIF HETATUBHU
90.0% -

77.8%
% -
80.0% 72.4%

70.0% -
60.0% -
50.0% -
40.0% -

30.0% - 27.6%

22.2%

20.0% -

MNPOLEHAT NO3UTUBHUX U
HET'ATUBHUX PE3YJITATA

10.0% -

0.0%

[O3UTHUBHU HETATUBHU
RT-PCR

I'padpuxon 2.  Cnarame pesynrata RT-PCR Tecta 3a netekiujy C . trachomatis ca pesynrarnma mo6ujeHum
TECTOM TUPEKTHE HMYHO(ITyOpECIIeHIIH]e

VY Tabenu 2. mpukazanu cy HyMepu4ku nonanu aodujenn ymorpedbom DIF m RT-PCR
Merozae. Ynopehyjyhu pesynrare nobujeHe ynmorpeboMm oBe ABE METOJIE, YOUJBMBO je na je ox 9
y30paka koju cy Ha ocHOBy RT-PCR merone Ounu cBpcTaHu y rpymy MO3UTUBHUX Hanasza, DIF
MeTo10M NOTBpleHa aujarHosa koj 7 y30paka, 0K cy 2 y30pKa Kiacu(uKkoBaHa Kao HeraTHBHA,
HITO J1aje MpoLeHaT Hecnarama o 22,2% (JaxHo HeraTuBHU Hanasu). Ca apyre crpane, ox 192
y3opka koju cy RT-PCR meromom neduHucana kao HeraTuBHH, 4ak 53 je ymorpedbom DIF
METOJIe CBPCTAaHO y Ipyly IMO3UTHBHUX Haja3a 4YMME MNpOLEHAT Hecjarama Hu3zHocu 27,6%
(maxxHo mo3utuBHM Hanasw). Cymupajyhu oBe pesyirare, A0da3MMO 10 YKYIHOT Clarama
pesynrarta (og euin. Overall Agreement — ORA) od 72,6% kome oArosapajy Bp€AHOCTH YKYITHOT
Hecnarawa o1 27,4%. PenaTuBHO HU3ak MPOLIEHAT YKYIHOT ciaramwa pesynrara nooujenux DIF
u RT-PCR meronom je morBpheH mpumeHoM Kappa craTucThke KOjoM je CTeleH cliarama
n3mely Kareropujckux mapamerapa J00MjEeHUX OBUM MeETOJama MCKa3aH IyTeM HMHiaekca kappa

n3Hocuo csera 0.1356.
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Tabeaa 2. Cnarame pesynrata RT-PCR tecra 3a nerexmumjy C. trachomatis ca pesynraruma go0ujeHUM
TECTOM JTUPEKTHE HMYHO(ITyOpeCIeHIIN]j e

DIF YKynHO
RT-PCR [To3uTuBHU HeratuBau i
Ho3uTuBHU 7 2 9
HeraTuBHH 53 139 192
YKYIHO 60 141 201
ORA 0.726
Kappa 0.1356
P 303; p < 0.001

Ha I'padukony 3. u Tabenu 3. npukazanu cy pesyiaratu aerekuuje C. trachomatis BT u
RT-PCR wmetomom. IIpumenom )(2 TecTa TECTHpAId CMO M acolHjanujy u3Mmelyy pesynrara
nobujeHux momMohy oBe JBE METOJIE, a Ha OCHOBY JOOM]EHUX pe3yJsiTata yTBpHEHO je TOCTOjame
ciabe acoumjaumje usmely oBux pesyrrara (y° = 4,19; df = 1; p = 0,041). Ha rpadukony 3. je
jacHO yowBHBO J1a je 00Jba acomujaiuja mokazana 3a HeratuBHe (100%) nero mosutusHe (33%)

pesynaTare.

BT [TO3UTUBHU ®BT HETATUBHI
100.0%
100.0% -
90.0% -
S < °
’ % -
£5 80.0%
E S 700% - 66.7%
=32 60.0% -
=
Sg 500% -
= E 40.0% - 33.3%
E: 30.0% -
o E 20.0% -
=7 1000 -
0.0%
0.0%
MIO3UTHBHU HETATUBHI
RT-PCR

I'papuxon 3.  Crnarame pesynrata RT-PCR Tecta 3a netekimjy C. trachomatis ca pesynratuma mo6ujernm
Op3UM TeCcTOM

VY Tabenu 3. npukaszane cy arnconyTHe BpenHoctu aobujene ynorpedbom BT u RT-PCR

MeTozae. YmopehuBameM pesynrara ITOOMjeHUX YIOTPeOOM OBE JBE HjarHOCTUYKE METOJC,
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npumehyjemo aa je ox 9 y3opaka koju cy RT-PCR meromom kaTteroprcaHo Kao MO3UTHBAH
Hana3, BT meronom nujarnosa norsphena ko cBera 3 y30pka, 70K cy 6 y3opaka KaTeropucaHu
Kao HeraTHMBaH Haja3, IITO Jaje MPOILeHAT Heciarama o] 4aKk 66,7% (JTa)KHO HETraTHWBHU
pe3yaTaTH). 3a pa3iauKy Of MO3UTUBHUX Hamasza, on 192 y3opka xoju cy RT-PCR meromom
neuHMCaHa KAao HEraTuBHU Hana3, BT meronom HeratuBaH Hanas je moTBpheH kox cBux 192
y30pKa, TaKO Ja y TpYNH HETaTMBHUX HMCIMTaHKa MPAKTUYHO HEMaMO HECJIarame pe3ylrara
(HeMa JaXHO MO3WUTHUBHUX pesynrara). Ha kpajy, moia3uMo 0 YKYIHOT cllarama pesysTaTa
(ORA) y 97% cnyuajeBa mITO OAroBapa BpeIHOCTHMA YKYITHOT Hecjarama pesynrara of 3%.
Bucok npornenar ykynHor ciarama pesynrtara nooujenux BT u RT-PCR metonom je motephen
npuMeHoM kappa CTaTUCTHKE KOjOM je CTEleH ciarama u3Mel)y KaTeropujckux mapamerapa
noOHMjeHNX OBUM METOJlaMa MCKa3aH myTeM uHaekca kappa xoju nznocu 0.4885.

Tabena 3. Crarame pesynrata RT-PCR Tecra 3a nerexiujy C. trachomatis ca pesynrarumanooujeHum Op3umM
TECTOM

BT VKynHO
RT-PCR [To3utuBHU HeratuBau i
o3uTuBHU 3 6 9
HeraTuBHHu 0 192 192
YKynHo 3 198 201
ORA 0,97
Kappa 0,4885
% 4.19; p = 0.041

4.1.2. Cnarame pesyiarata RT-PCR Ttecra 3a nerexkuujy C. trachomatis ca
pesyararuma noomjenum ynorpedom ELISA TecToBa 3a nerekumjy

cepymckor HuBoa IgA i IgG anturena na xaamuaujaaan MOMP anturen

XnaMuaujanHy WHQEKIHjy AETEeKTOBaJM CMO M Ha OCHOBY CEPOJIOIIKOT OJroBOpa,
onHOCHO cepymckor HuBoa IgA u IgG anturena. Ymopehyjyhu pesynrare RT-PCR Tecra ca
pesyatatuma aobujenum ymnorpeobom ELISA Tectra (IgA anTtutena), yrBpheHo je mocTojame
cnabor crnarama J00WjEHHMX pe3yJTara mITo MOTBPplyjy U pe3ysTaTu XZTGCTa (X2 =4,19;df=1;p
< 0,041). dame, oapehyjyhu cnarame n3mel)y mo3UTHBHUX W HETAaTHBHUX Hajlaza nmpuMehyjemo
na je cmaramwe Owino Oosbe koj HeratuBHHUX (94,3%) Hero kox mo3uTuBHHX Hamnaza (44,4%)

(I'paduxon 4).
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HIgA IIO3UTUBHU H]gA HETATUBHU

100.0% - 94.3%
90.0% -
80.0% -
70.0% -
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40.0% -
30.0% -
20.0% -
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0.0% T
[NO3UTHUBHU HETATUBHUA

RT-PCR

MNPOLHEHAT IMTO3UTUBHUX
N HETATUBHUX PE3YJITATA

I'paguxon 4. Cnarame pesynrara RT-PCR Tecra 3a gerekunjy C. trachomatis ca pesynrarnma
nobujenum yrnorpoom ELISA TecTa 3a IeTeKIUjy CepyMCKOT HUBOA IgA aHTUTeNa Ha XJIaMUIM]aiHU
MOMP anturen

VY Tabemu 4. mpukazaHu Cy MOJalld HU3PAKEHH Y allCOJYyTHUM OpojeBMMa 0OW]eHH
ynotpebom ELISA (IgA) u RT-PCR merone. Ananusupajyhu nogarke 1o0ujeHe IpuMEeHOM OBe
JIBE JTMjarHOCTUYKE METOJIe, yodaBamMo aa je ox 9 y3opaka koju cy Ha ocHoBy RT-PCR Tecra
kinacudukoBann kao mo3uTuBHU, ELISA (IgA) tecrom nmjarnoza moTtBphena kox cBera 4
y30pKa, IOK c€ KOJ 5 y3opaka He cnaxe ca pesyiararuma RT-PCR Ttecra u cBpcTaBa ux y rpyny
IgA HeraTMBHMX Hana3a IITO YMHU Hecharame o1 55,6% (JaXHO HETaTUBHU PE3YNTATH).
HacympoT pe3ynTatuma 1o0ujeHUM y Ipylny NO3UTUBHUX Halasa, y Tpynu Hajasza koju cy RT-
PCR Tecrom mporiameHud 3a HETaTUBHE je apyraumje kpertame. Hamme, ox 192 HeraTtuBHA
Hana3a, camo 11 mux je cBpcrtano ELISA tectom y rpymy IgA MO3UTHUBHUX M /Jaje TPOIICHAT
Hecnarama of 5,7% (J1aXXHO MO3UTUBHH pe3ynTaTH). OuHaANHO, A0Na3UMO IO YKYITHOT Cllarama
pesynrata (ORA) y 92% cnydajeBa mrTo oaroBapa BpeaHocTMMa Hecnarama oa 8%. Mako
pelaTUBHO BHCOK, MPOIICHAT YKYIHOT Cllarama pe3yiTara IT0O0HjeHHWX KOopuIIhemeM OBE JIBE

METO/Ie, UITaK je TpaheH HemTo HIKUM BPEeTHOCTUMA Kappa NHAeKca Koju n3Hocu 0,2938.
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Ta6ena 4. Cnaramwe pesyntata RT-PCR Tecta 3a aerekuujy C. trachomatis ca pesynratuma gobujeHum ynotpoom
ELISA Tecra 3a nerexkuujy cepyMckor HuBoa IgA antuTena Ha xiaamuaujanan MOMP anturen

lgA YKynHo
RT-PCR Ilo3utuBHU HeraruBun
Ho3uTuBHU 4 5 9
HeratuBum 11 181 192
YKYNHO 15 186 201
ORA 0.92
Kappa 0.2938
2 4.19; p =0.041

ITocmatpajyhu pesynrate merekiuje C. trachomatis mooujene ELISA (IgG) u RT-PCR
MeTo0M, puMehyjeMo aa MocToju Jioa caraacHocT u3mel)y nodujenux pesynrara. Pesynratu
y’Tecta Takohe ykasyjy Ha TOCTOjalbe JIONIE CArNACHOCTH H3Meljy pesynTara I0OHjeHHX
KOpUIThelheM CIIOMEHYTHX TECTOBa ()(2 =67, df = 1; p < 0.001). dasbom aHanmu3oM pe3yJiTara
jacHO 3amaxkamo Ja je 0oJba carjacHOCT MOKa3aHa 3a HeratuBHe (85,9%) Hero 3a mo3uTHBHE

Hanaze (66,7%). (I'padukon 5)

1gG [IO3UTUBHM 81gG HEFATUBHH
100.0% -
90.0% - 85.9%
<
LE 80.0% -
= 66.7%
25 700% | :
S2 600%
o
SE  50.0% -
=
Eg 40.0% - 33.3%
-
=
S5 0w
=
X 20.0% - 14.1%
=
10.0% -
0.0% .
TO3UTHUBHH HETATUBHU
RT-PCR

I'papuxon 5. Crarawe pesynrara RT-PCR rtecra 3a gerekuuwjy C. trachomatis ca pesynratima mo6ujeHUM
ynorpbom ELISA tecra 3a nereximjy cepymckor HuBoa 1gG anturena Ha xnamuaujanaa MOMP anturen
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Anammsupajyhu mnopatke nob6ujene ymotpedom ELISA ( IgG) u RT-PCR wmerone
U3paKeHe y alCOJIYTHHUM BPEIHOCTUMA J0Ja3UMO JI0 3aKJbydKa, Ja je o1 9 y3opaka Koju Cy
koputthessem RT-PCR wmetonme cBpcranum y rpymy mo3utuBHUX Hanmaza, ELISA (IgG) Tecr
carjacaH ca JUjarHO30M Koja 6 y3opaka, JOK cy 3 y30pKa CBpCTaHa y Tpyly HEraTMBHHX
pesynrara, IITO Aaje mpoleHaT Hecnarama o 33,3% (maxHo HeratuBHH pesynratu). Kox
HETaTUBHUX pe3yJTaTa MpoIeHAT Hecllarama je yrneyaT/buBO MambHU y OJHOCY Ha MO3UTHUBHE U
uzHocu 14,1% (naxxHO TO3UTHBHM pe3ynraru). 3ampaBo, oa 192 y3opka kxoju cy RT-PCR
METOJIOM CBPCTaHHW y TPYINy HeraTuBHHMX Hayaza 27 mux je ynmorpedbom ELISA (IgG) Tecra
IIPOIJIALIEHO 3a MO3UTUBHE Hanase. Jlajbe, 10/1a3MMOo 10 cyMapHor ciarama pesyinrata (ORA) y
85,1 % ciydajeBa mTO OATOBapa BPEAHOCTUMA YKYITHOT Hecnarama o 14,9%. Crenen ciarama
n3Mel)y Kareropujckux mapaMerapa JOoOHWjeHHMX OBHMM MeTojama jeé WCKa3aH IyTeM HHICKCca
kappa koju u3Hocu 0,2317. (Tabena 5)

Tafena 5. Cnaramwe pesyarata RT-PCR tecra 3a merekumjy C. trachomatis ca pesynratuma nobujeHuM
ynotrpebom ELISA Ttecra 3a nerexkunjy cepymckor HuBoa |gG anrutena Ha xiaamuaujanan MOMP anturex

19G VKymnHO
RT-PCR ITo3utnBHU Heratusuun i
IMo3uTnBHHA 6 3 9
HeraTtuBuu 27 165 192
YKynHo 33 168 201
ORA 0.851
Kappa 0.2317
2 67; p <0.001

4.1.3. Caarame pe3yarata RT-PCR Ttecra 3a nerexkuujy C. trachomatis ca
pe3yJTaTumMa J00MjeHuM KOMOMHALNMjOM TeCTOBA — MO3UTHBHA IBA WIH

BHUIIIE¢ TeCTa, IOBUTHUBAH onJI0 KOjH TECT

Hakon nerasbHe aHamm3e [UjaraHOCTHYKE €(UKAaCHOCTH WHAWBUAYATHHX TECTOBA
MOKYIIAJIA CMO KOMOMHAITMJOM TECTOBA Jla MOMPAaBUMO €(PUKACHOCT JETEKIMje XJIAMHIU]jaJTHEe
uH}EKIje y OJHOCY Ha MojeAnHauyHe TecroBe. Llmib cnoMeHyTMx komOuHammja je Omo naa
IPOIIEHUMO KJIIMHUYKY €(HKACHOCT CBaKe KOMOMHAIIMje, OATOBOPUMO Ha MHUTamka MOTY JIH OHE

no0oJbIIaTH OTKPUBAKE I'CHUTANHE XJAMHUIUje U Ja JHU cy e(uKacHuje off TPEHYTHE Ipakce
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NOjeIMHAYHHUX TECTOBA, IPU TOME BojiehH pauyHa U 0 €eKOHOMCKO]j uciiatuBocTu. KomOuHarmje

CMO TIOJICTTIIN Y IBE TPYIIE U Y CBaKOj TPYINHU ypaauiu cBe Moryhe komOuHarmje.

4.1.3.1. Cnaiarwe pesynimamia RT-PCR ineciia 3a gemexkyujy C. trachomatis ca
pe3yriaiiuma gooujeHum KomoOunayujom ieciioea — o3uiiuena gea uiu euuie

eciua

Ha I'padukony 6. m TabGemu 6. npukasanu cy pesynratu aerekimje C. trachomatis
KOMOWHAIIN]OM ,,lTO3UTHBHA JBa win Buie Tecta™ u RT-PCR Tecta. KomOunarmjom ,,mo3uTHBHA
JIBa WJIM BHIIIE TECTA" y30PIM WCIUTAHWKA CY OWJIM TMO3UTHBHU Ha XJIAMHIAHW]jATHY UH(PEKIH]Y
KaJa Cy CBU TECTOBU KOjH YMHE KOMOWHAIMjy OWJIM TO3UTUBHHU. AHAIU3UPAIM CMO Clarame
pe3yaTara jeqaHaecT komOuHaiuja ca pesynraruma nooujerum RT-PCR tectom. YouaBamo ga
n3Mely HaBeeHNX KOMOHMHAIM]a TECTOBA MOCTOj€ JaCHO M3paKE€HE BapHjallHje Tako aa hemo y
JajbeM TpUKaA3y pe3yiTara aHaJIM3UpaTH caMO OHE KOMOWHAaIMje KOje IOoKa3yjy HajooJbe

BPEIHOCTH JIMjarHOCTUYKHX TTapameTapa.
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I'paduxon 6.  Cnarame pesyntata RT-PCR Tecta 3a gerekuujy C. trachomatis ca pesynratuma go6ujeHum

KOMOWHAIIHjOM ,,[TO3UTHBHA JIBa MM BHIIIE TeCTa"
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On yKynmHO jenaHaecT aHAJM3UPaHUX KOMOMHANMja BPEOHOCTH CTATUCTHUYKOT TeCTa
cinarama ce kpehy ox 91% - 97%, nok cy Bpennoctu kappa unaekca on 0,19-0,4885 npu uemy
ce naee kombOumHanuje (DIF+BT; BT+IgG) u3aBajajy xao Haj0oJbe M TMOKa3yjy HJICHTUYHE
BPEIHOCTH JWJarHOCTHYKHUX MapameTapa. KoMOuHaIujoM Tpu AUjarHOCTUYKA TECTa Of KOjUX je
jeman BT (DIF+BT+IgG; BT+IgA+IgG) Ttakohe nobujamo ciW4YHE WM HUCTE€ BPEAHOCTU
JUjarHOCTUYKKNX mapametapa. (Tabena 6.) ¥ narsbeM m3naramy npukazahemMo KOMOMHAIM]Y KoOja

Mokasyje Haj0oJbe crarame.

Ha I'paduxony 7. mpukaszanu cy pesynratu aereknuje C. trachomatis DIF+BT u RT-
PCR meronmom. Ako HampaBuMo mapaneny usmely pesynrata JoOjeHMX HAa OBaj HAUYMH jacHO
yo4aBaMoO Jia IMOCTOjH JIOLIE TOKJamname AOO0MjeHUX pe3ylTaTra, ITo HMOTBphyjy M pesynraTu
)(ZTGCTa (x2 =4,19; df = 1; p < 0.041). EBuaeHTHO je na ciiabo mokKiamname pe3yiaraTa MmocToju,

anu ca jacHoM pasznukoMm usmelhy nozutuBnux (33,3%) u HeratuBHuX Hanasza (100%).
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I'papuxon 7.  Crmarame pesynrara RT-PCR tecra 3a merekumjy C. trachomatis ca pesymratima mo6ujeHHM
KOMOWHAIIHjOM ,,[TO3UTHBHA JIBa MM BHIIIE TeCTa"
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YnopenHoMm aHanuzom pesynrara noodujeHux ynorpedbom DIF+BT u RT-PCR mertomom,
npumehyjemo 1a je on 9 y3opaka koju cy Ha ocHoBy RT-PCR Ttecrta npormiamenu 3a mo3uTHBHE
koMmOuHammja DIF+BT omoOpaBa nujarHosy xoa 3 y3opka, AOK Ccy 6 y3opaka IporJiamieHa 3a
HEraTMBHE LITO Jlaje MPOIIeHAT Heclarama of 66,6% (1axkHo HeraTUBHU pe3yaTtatu). O63upom
Jla Cy ce OBE JIBE MUjarHOCTUYKE METOJE CIOXKWIIE Y JMjarHO3M HEeraTHMBHUX pe3yiTara, Hema
Ja)KHO MO3UTHUBHUX pe3yiarara. Ha kpajy, 1oma3umMo 10 cymMapHOr ciarama of 97% mro ogoBapa
BpPEIHOCTHMA YKYMHOT Hecnarama of 3%. Pesynratu nodujenu DIF+BT u RT-PCR meromom
0Ka3yjy BHCOK MPOIIEHAT YKYITHOT ClITama IITo MoTBphyje u uuaekc kappa koju usnocu 0,4885.

(Tabena 7.)

Tabena 7. Cnarame pesyntata RT-PCR tecta 3a nerekuujy C. trachomatis ca pesynratuma no6ujeHum
KOMOHMHAIIMjOM ,,lIO3UTUBHA JIBa MJIM BUILE TECTa

DIF+BT v
RT-PCR Ilo3utnBHU Heratusuu KymHo
IMo3uTnBHHA 3 6 9
HeratuBuu 0 192 192
YKYynHo 3 198 201
ORA 0.970
Kappa 0.4885
% 4.19; p = 0.041

4.1.3.2. Cnaiarwe pesynimamia RT-PCR ineciia 3a gemexkyujy C. trachomatis ca

pe3yniaiiuma gooujenum Komounayujom iecitiosa — o3uinuean Ou10 Koju ieciu

JleraJbHO CMO aHANM3Mpald ciarame pesynrara aereknuje C. trachomatis mooujenux
KOMOMHAIMjoM ,,to3uTuBaH Omwio koju tect™ u RT-PCR meromom. Y3opuu HCIUTaHHKA CY
CMaTpaHM TO3UTUBHUM Ha XJaMHUIUjalHy HMH(EKuMjy Kamga je OWio KOju TeCT KOju YHHHU
KOMOWHaIM]y OMO TO3UTHBAaH. Y OBOj TPyNmu UCHUTaIM cMo 11 KoMOMHaIMja M aHAIM3UPATIN

clarame pesyJTaTa cBake KoMOMHaIje ca 31aTHuM ctangaapaom (I'padukon §).
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I'papuxon 8.  Crnarame pesynrata RT-PCR Tecta 3a nerekimjy C. trachomatis ca pesynratuma mo6ujernm

KOMOWHAIIN]OM ,,[TO3UTHBAH OMIIO KOjH TeCT
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VY Tabenu 8. mpukazaHu Cy HyMEPUYKHU MOAANM AOOMjEHU KOMOWHAIIM]OM ,,lIO3UTHBAH
6uno koju tect™ u RT-PCR metonom. Takohe je ananusupano 11 xomOuHanuja Koa Kojux ce
Bpeanoctu ORA kpehy ox 65,7%-93%, a Bpennoctu unaekca kappa od 0,1176-0,4280. Ha
OCHOBY BpEIHOCTH [MJarHOCTHYKUX IapaMeTapa, ojaOpahemMo wu Tmpuka3zatu Haj00Iby

KOMOHMHAIIN]Y TECTOBA y JaJbeM MPUKA3y pe3yaTaTa.

Kommnaparujom pesynrara nerexiuje C. trachomatis mo0ujeHnx KOMOMHAIM]OM TECTOBA
BT/IgA u RT-PCR TtectoM, moi1a3umMo 70 3akjbydka Ja MOCTOJH JIOIIE TOAyAapame pe3ylirara
n00HjeHUX ymoTpeOOM OBE JBE METOJIE, IIITO MOP)KABajy B pe3yaTaTh )(ZTGCTa (XZ =744, df =1,
p < 0.006). JacHo je nma jouie ciarame pe3yiaTara IOCTOjU, y3 HAallOMEHY Ja je HpoIleHaT
ciarama 3HaTHO Behu y rpymu HeraTMBHHX Hanasza (94,3%) y onHocy Ha Tpyly MO3MTHBHHUX

Hanasa (66,7%). (I'padukon 9.)
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I'papuxon 9.  Crnarame pesynrata RT-PCR Tecta 3a nerekimjy C. trachomatis ca pesynratuma mo6ujernm
KOMOWHAIINjOM ,,[TO3UTHBAH OMIIO KOjU TeCT

On ykymHOr Opoja MCIMUTAaHWKA KOJH Cy C€ TECTHUPAIM Ha XJaMUIUjaTHy HHQEKIH]y
BT/IgA komb6unamujom u RT-PCR meronom, nndexmuja je norsphena RT-PCR meronom xox 9
UCTIMTaHUKa, a komOuHanja BT/IgA je moTBpamia nmpucycTBo HH(pEKIUje Kox 6 MCIUTaHHUKa,

oK ¢y 3 kiacu(uKoBaHAa Kao HeEraTMBHA HITO Jaje mpoleHaT Hecnarama of 33,3% (JaxHo
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HeraTuBHH pe3ynTarn). On 192 y3opka koju cy RT-PCR Tectom cBpcrana y rpyny HeraTuBHUX,
ceera 11 je ymorpebom komOunanuje BT/IgA pacnopeheHo y rpyny MO3UTUBHUX Hajias3a IITO
Jlaje HU3aK MpoIeHaT Hecarama of 5,7% (J1laxHo mo3uTUBHU Hanasu). Ha kpajy, nonasumo 1o
30upHOr cnarama pesynarata of 93% mro oaroBapa BpeIHOCTHMMA YKYIHOT clarama oa 7%.
Bucok mpoueHar ykymHOr ciarama pesyiarara nodujeHux komOunanujom BT/IgA u RT-PCR
MeTolIoM je moTBpheH u kappa cratuctukom omHocHo Kappa muaekcom koju m3nocu 0,4280.

(Tabena 9.)

Tabena 9. Crarame pesyirata RT-PCR Tecra 3a nereknujy C. trachomatis ca pesysiratuma qo0ujeHnmM
KOMOWHAIIHjOM ,,[TO3UTHBH OMJIO KOjH TecT™

BT/IgA VKVITHO
RT-PCR ITo3utnBHU Heratusun i
Ho3uTuBHU 6 3 9
HeratuBHn 11 181 192
YKYNHO 17 184 201
ORA 0.930
Kappa 0.4280
%2 7.44; p = 0.006

4.2. ujarHocTHYKA e(pUKACHOCT TeCTOBA

Hakon omcexxne anamm3e pesynrara cinarama RT-PCR Ttecra 3a nerexkumjy C.
trachomatis, koju je y Hamioj ctyauju KopuinheH Kao 3JaTHH CTaHIapJ], ca pe3ysiraThMa
nobujeHuM ynorpedom nojeauHavyHux ckpuHuHT TectoBa (DIF, BT, ELISA — IgA u IgG) xao u
ca pesynratuma J00WjeHUM KOMOWHAIIMjOM TECTOBA ,,MIO3UTHBHA JBAa WU BHIIE TeCcTa W
,ITO3UTUBAH OWJIO KOjU TECT HCIUTAIM CMO M JHUJarHOCTUYKY e(HKACHOCT TEeCTOBa U

KOMOWHaIIMja TeCTOBA.
4.2.1. JlujarHocTuuka epuxkacHoct nojenuHayHux tecropa (DIF, BT, ELISA)

Ha ocHOBy m00MjeHMX BPEIHOCTH CEH3UTUBHOCTH, CIEUU(PUIHOCTH, TTO3UTHBHE
npeauktuBHe Bpenoctu (PPV), neraruBHe npemuktuBHe BpemHoctd (NPV) wm  apyrumx
napamerapa ojpehuBanmM cMO JAMjarHOCTHYKY edukacHOCT Hajuyemrhe KopumiheHHX TecToBa Y
JI0CA/IabIII0] TPaAKCH 3a AMjarHody xiaMmuaujaiaHe uHdeknuje. CeH3UTHUBHOCT aHAIM3UPAHUX

tectoBa kpehe ce ox 33,3% - 77,8%. DIF merona nmokasyje Hajehu mporeHaT ceH3UTHBHOCTH
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on 77,8%. ELISA (IgG) Tect nokasyje 605by ceH3UTUBHOCT (66,7%) y omnocy Ha ELISA (IgA),
(44,4%) a yOenspbMBO HajHUXKE BPEAHOCTH ceH3uTUBHOCTH mokaszyje BT (33,3%). CBe metone
olp>kaBajy Bucoke BpenHocTu cnenubudHocta (72,4% - 100%) m HeraTuBHE NPEIUKTHUBHE
BpenHoctH (96,9% - 98,6%). Mehytum, yoeamsuso HajBumry crienuduynoct uma BT (100%), u
TaKO BUCOKY CIEIU(HUYHOCT MpaTH M BUCOKA MO3UTHUBHA NpenukTtuBHA BBpenHoct (100%). Y
UJbY O/adHMpa TecTa KOjU TOKasyje HajOooJby NIHjarHOCTUYKY €(UKACHOCT, M3padyyHaIH CMO
JyneHoB mHIEKC KOju oapakaBa HajOOJbHM OallaHC CEH3WTHMBHOCTH U crnenuduyHocTH. [Ipema
JynenoBom unnekcy, ELISA (IgG) (52,6%) u DIF (50,2%) metone ce u3aBajajy M MOKaszyjy
HajO0JbY paBHOTEXKY CEH3UTUBHOCTHU U crieriuduuHocTH. [laibe, Kako OU mopes CeH3UTUBHOCTH U
cneun(pUIHOCTH y3e/In y 003Up MO3UTUBHY U HEraTUBHY MPEIUKTUBHY BPEIHOCT, U3pavyyHAIIU
cMo | mporuperu JynenoB mHAekc. Ox cBux aHanm3upanux tecroBa BT mokasyje HajBumm

npouupenu JynenoB unaekc oa 130,3% kao u nujarHoctuuky TaqyHocT of 97%. (Tabena 10.)

Tabena 10. [ujarsnoctruka epuxacHoct nojeannaunux tectosa (DIF, BT, ELISA) 3a nerexuujy C. trachomatis

Crarucruka DIF RT IgA 1gG
CeH3UTUBHOCT 77,8% 33,3% 44 4% 66,7%
CrenuugHOCT 72,4% 100,0% 94,3% 85,9%
ITo3utuBan ogHOC 28 / 78 47
BepoBaTHOhe
Herarusan oxHoc 03 0,7% 0.6 0.4
BepoBaTHOhe
[IpeBanennia 6omectu 4.5% 4.5% 4.5% 4.5%
[To3uTHBHA PETUKTUBHA 11.7% 100.0% 26.7% 18.2%
BPEIHOCT
HeratuBHa npeIMKTHBHA 98.6% 96.9% 97.3% 98,2%
BPEIHOCT
JynenoB unaekc 50,2% 33,3% 38,7% 52,6%
Hpoumpenn Jyzenos 60,4% 130,3% 62,7% 69,0%
HHIEKC
JlujarHocTHYKa TA4HOCT 72,6% 97,0% 92,0% 85,1%
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4.2.2. ]JlujarHocTHYKA e(pMKACHOCT KOMOMHAIUje TeCTOBA - ,,IO3UTUBHA IBA UJIH

BHUIIIE TecTa“

KomOunanmjom TecroBa ,,mo3uTuBHA JaBa wiu Bume Tecta® (Tabema 10) ouyBamu cMo
BUCOKE BpeHOCTH cnieruduuHocTH (92,7% - 100%), anu y3 3naran nan cenzutuBHocTH (11,1%
- 55,6%). KomOunaruja DIF+IgG nma HajBehu npouieHaT ceH3UTHUBHOCTH 011 55,6% y3 BUCOKY
cnenuduyHocT of 92,7%, cBe ocTaie KOMOMHAIM]e MM0Ka3yjy HUCKY CEH3UTHUBHOCT Y3 BUCOKY
cnenuduunoct. Ilpema BpegHocTMa JyJAeHOBOT MHACKCA M Jajbe C€ HM3/[Baja KOMOWHaIWja
DIF+IgG (48,3%) xoja moka3yje W HajOoJbe u30aTaHCHpaH OJHOC CEH3UTHUBHOCTH H
cneunuynoctu. Ako y3memo y 063up PPV u NPV onHocHO u3padyHamo npoumpeHu JyaeHoB
WHJIEKC J0J1a3u 0 TpoMmene cutyanuje. Hanme, komOunanuje DIF+BT, DIF+BT+IgG, BT+IgG
y3 HUCKY CEH3UTHUBHOCT, I BUCOKE BpeaHocTH cneruduanoctd, PPV u NPV nokasyjy najsehe
BPENHOCTH mHpomupeHor JyneHoBor wunzaekca on 130,3% y3 BHCOKE BpEAHOCTH YKYIIHE

JUjarHOCTHYKe TagHOCTH o1 97%. (Tabena 11.)
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4.2.3. JlujarHocTHYKa e(pMKACHOCT KOMOMHAIMje TeCTOBA - ,,IO3UTHBAH OWJIO KOjH

TecT

TaGena 12. mnpukasyje CEH3UTHUBHOCT, CIEHU(PUYHOCT, MO3UTUBHY M HETATHBHY
NPEIUKTUBHY BPEAHOCT M OCTaje MapaMeTpe AWjarHOCTUYKE e(QHUKacHOCTH KOMOWHaIuje
TeCTOBa ,MIO3UTHBAaH OwIo Koju TecT. Ha oBaj HAaYMH TOMPAaBWIM CMO BPEIHOCTH
CeH3UTUBHOCTH (66,7% - 100%) y3 Onaxu nan crnenupuynoctu (64,1% - 94,3%). KomOunanuje
DIF/IgA, DIF/BT/IgA u DIF/IgA/IgG mnoka3yjy cynepuopHy ceH3uTUBHOCT on 100% y3
3agoBosbaBajyhy creruduunoct npeko 60%. CnoMeHyTHM KOMOWHAIMjaMa MPHOIMKIIA CMO
BPETHOCTH CEH3UTHUBHOCTH M CHENHU(PUIHOCTH, OJHOCHO JOBEIH CMO MX y 0OJbY PaBHOTEKY.
[Ipema JynenoBom unnekcy kombOunaruje DIF/IgA, DIF/BT/IgA (68,8%) mokasyjy Hajoosbu
0anmaHc CEH3UTHBHOCTH U crienuduuHoctu. PPV BpenHocT cBUX aHanM3MpaHUX KOMOWHAaIMja
TecToBa je apactuano nana (10,5% - 35,3%) nok je NPV 3aapxkana Bucoke BpeaHoctu (98,2% -
100%). Ha ocHOBY pe3ynTaTa npomupeHor JyaeHoBor uujaekca ysumajyhu y o6zup PPV u NPV
komOuHanuja BT/IgA moka3yje HajBuiie BpeaHOCTH o1 94,6%, kao W HajBUIIE BPEIHOCTU

YKYITHE IMjarHOCTUYKE Ta4YHOCTH 011 93,0%.
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CymapHO, Ha OCHOBY pe3yjiTaTa TECTOBa cjarama M Iapamerapa JIdjarHOCTUYKE
epukacHocTH m3ABojunM cMmo mojenuHauHe tectoBe (BT, DIF, IgG), xomOuHaiuje TectoBa
,ro3utuBHa jaBa win Buie tecta™ (DIF+BT, DIF+IgG, BT+IgG) u ,,mo3utnBan 0mJ10 KOju TeCT
(BT/IgA, DIF/IgA) xoju moka3yjy HajO00/b€ BPEIHOCTH IMjarHOCTUUYKHX Tapamertapa. (Tabemna
13.) YnopenHoM aHanM30M TOjeAMHAYHUX TECTOBA OYMIVIEAHO je Ja W TOpeld HHUCKE
CEH3UTHBHOCTH, HajOOJbY IMjarHOCTUYKY epuKacHOCT, mo BehuHu napamerapa (ORA, kappa,
crnenuduanoct, PPV, npomupenu JynenoB nnanekc y3 Bucoky NPV u nrjarHOCTHYKY TagyHOCT)
nokasyje BT. Melhytum, ako KaxemMo ga Cy OCHOBHHM TMOKa3aTeJb KOJU YKazyjy Ha
JIMjarHOCTUYKY e(UKacHOCT U TmepdopMaHCce HEKOI TECTa CEH3UTUBHOCT M CHEUU(UYHOCT, Y3
HaIoOMEHY Jla y KIIMHUYKOj MPAKCHU HE MOCTOjU AUjarHOCTHYKHU TecT Koju je 100% ceH3uTuBaH u
100% cnemuduyan, nonazu a0 npoMmeHe. Haume, y oBoM Jpyrom ciiydajy Mokaa Tpeba naTu
MPETHOCT TECTOBUMA KOjU TTOKa3yjy HajO00JbU OajaHC CEH3UTHBHOCTH M CHEIU(DUIHOCTH MITO OU
y HameMm ciydajy cBakako 6uo DIF (cen:77,8%; cmen:72,4%). Ykomnuko je To Moryhe, 6osbu
pe3yaTaTd ce MOCTHXKY KOMOMHAIIMjOM pa3IMYUTUX TECTOBAa, YHME C€ JIUjarHOCTUYKA
eukacHOCT TecToBa Moke moawhm Ha BumM HHBO. KomOunammje DIF+BT u BT+IgG He
MOTIPaBJbajy AMJarHOCTUUYKY €(PUKAHOCT Kaja ce yropeae ca Op3uM TeCTOM KOjH je TO0jeAMHAYHO
umMao Hajoosbe mapamerpe. Kama ce xomOunaumja DIF+IgG ynopenm ca DIF u IgG
NOjeJMHAYHUM TECTOBUMa, AMjarHocTHuYka edukacHocT je Beha (mosehaBa ce ORA, kappa,
cneupuynocT u PPV, amm censutuBHOCT manma), mok y oxHocy Ha BT (cen: 33,3%;
cren:100,0%) nokasyje 60Jbe u30aTaHCUPaH OJTHOC CEH3UTUBHOCTH (55,6%) u crenuduyHOCTH
(92,7%). Kombunauunja BT/IgA mopen Bucokux BpeaHoctu ORA u kappa mokasyje u go6po
u30anaHcupaH OJHOC CEH3UTUBHOCTH M CHEIM(PUYIHOCTH y3 BUCOKY crerupuvaHocT oa 94,3%.
Ca npyre crpane kom6unanuja DIF/IgA nokasyje Bucoky ceHsutuBHocT o yak 100% y3 no6po

n30araHCHpaH OJHOC CCH3UTHBHOCTH U crierduunoctu. (Tabena 13.)

3aKkJby4HO, TECT KOjU j€ BHUCOKO CEH3UTHBAH, y3 HE Tako A00py crheruduuHOCT, je
NOTOJIaH 3a CKPUHUHT TecT. Ha OCHOBY Tora, Hala mpernopyka je na ce y ciiyuyajeBuMa Kaja je
Hemoryhe pamutu PCR wmerony xopuctu komOunarmmja DIF/IgA ympaBo 30or cymepuopHe
censutuBHOCTH o1 100%. Tako ma hemo OBOM KOMOWMHAIIMjOM TECTOBA PETHCTPOBATH CBE
NO3UTHBHE Hayas3e, OJHOCHO HeheMO MMaTh JIa)KHO HETaTHBHHX pe3yjTara IITO jé ¥ OCHOBHA
yjora cKpuHUHT Tecta. Mehyrum Hmxa cnemmduunoct (68,8%) oBe KOMOMHAlLMje TECTOBA

3Hauu Aa he oBa koMOWHaIMja TecToBa OMTH JaxkHO To3uTHBHA KoX 31,2% ocoba koje Hemajy
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XJIaMUIdjanny HHQeKIujy. Y cuTyaljama Koje 3axXTeBajy BUCOKY CHEIM(PUYHOCT IpenopydyeHa
komOuHammja je BT/IgA, koja xkao BHCOKO crenuduyaH TECT MMa MaJIO JaKHO MO3UTHBHHX
pesynrata nok komO6uHauje DIF+BT u BT+IgG nako nokasyjy cneunduunoct ox 100%, numajy
HUCKY ceH3UTUBHOCT (33,3%), 300r uera cMo u ganu npennoct komouHanmju BT/IgA.

Tabena 13. Ynopexnna aHanusa pesyJsiTara TECTOBA cllaramba M napaMmerapa JujarHoCTHIKe e(hUKaCHOCTH
NOjeIMHAYHNX TECTOBA U KOMOWHAIM]a TECTOBA ,,[IO3UTUBHA JIBa WJIM BUILE TECTa, IO3UTHBAH OMJIO KOjU TECT

Cratncruka BT DIF e} DIF+BT DIF+IgG BT+IgG BT/IgA DIF/IgA
) 4,19 303 67 4,19 11,6 4,19 7,44 419
X p=0.041) (p<0.001)  (p<0.001) (p=0,041) (p=0,001)  (p=0,041) (p=0.006) (p<0,001)
ORA 0,97 0,73 0,85 0,97 0,91 0,97 0,93 0,70
Kappa 0,49 0,14 0,23 0,49 0,32 0,49 0,43 0,16
CeH3UTUBHOCT 33,3% 77,8% 66,7% 33,3% 55,6% 33,3% 66,7% 100,0%
CrenupuaHoct 100,0% 72,4% 85,9% 100,0% 92,7% 100,0% 94,3% 68,8%
IMo3uTnBaH oHOC BepoBaTHohe / 2,8 47 / 7,6 / 11,6 3,2
HeraTtuBan onHoc BepoBaTHOhe 0,7% 0,3 0,4 0,7 0,5 0,7 0,4 /
[IpeBanenia bonectu 4,5% 4,5% 4,5% 4,5% 4,5% 4,5% 4,5% 4,5%
Tosutuna npeswKTHBHa 100,0% 11,7% 18,2% 100,0% 26,3% 100,0% 35,3% 13,0%
BPEAHOCT
Heratnsua npeankrusia 97,0% 98,6% 98,2% 97,0% 97,8% 97,0% 98,4% 100,0%
BPEAHOCT
JyneHoB unmekc 33,3% 50,2% 52,6% 33,3% 48,3% 33,3% 60,9% 68,8%
[Ipowpenu JyneHoB HHIEKC 130,3% 60,4% 69,0% 130,3% 72,4% 130,3% 94,6% 81,8%
JlujarHocTHYKa TAYHOCT 97,0% 72,6% 85,1% 97,0% 91,0% 97,0% 93,0% 70,2%

4.3. ROC ananu3a cepymckor HuBoa IgA u IgG anTuTesna Ha XJIaMUIUjaJTHH

MOMP anTured

XnamuaujaaHa HHQEKIHja je Tope]] OCTaIuX METo/Ia ACTEeKTOBaHa M IMMOMONhy cepyMcKOr
HuBoa IgA anturena Ha xmamuadjarad MOMP anturen Ha ocHoBy Cut—off Bpemnoctu (S/Co >
1.1)mpenopyueneon ctpane npousBohaua Tecrta (Euroimun, Lubeck, Germany). ¥ mumy 6obe
aHaJM3e U Mo0OoJbIIamka qujarHocTuuke eukacHoctu Tecta ypahena je ROC (og enin. Receiver
Operating Characteristic Curve) anamusa cepyMckor HHBoa IgA aHTHTENa Ha XJIAMHIHjaTHU
MOMP anturen, a Ha ocHOBY kKapaktepuctrka ROC kpuse (p<0,01; AUC=0,952) nedunucana
je HoBa cut — off Bpexanocr (S/Co > 0,87). (I'paduxon 10.)
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Pesynratn ananu3e A00MjeHH Ha OCHOBY HOBHX BPEIHOCTH Cy IOKazajiu Ja ce
JIjarHOCTUYKa €()UKAaCHOCT OBOT TeCTa MOXeE IMOMPABUTH Y OJHOCY Ha pe3yaTare AoOujeHe Ha

ocHoBy cut—off BpegHoCcTH Mpenopyueneo crpane npousBohaua tecta. (Tabena 14. u 15.)
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I'padmkon 10. ROC kpuBa cepymckor HuBoa IgA anturtena Ha xnamuaujaran MOMP anTturen

HNako je nujarHOCTHYKAa TAa4HOCT TeCTa KOjy CMO JOOMJIM aHAJW30M pe3yiTaTa Ha
NPEXOJHO ONMKMCAaHE HAYMHE BeoMa CJMYHA, MpUMEHOM HoBe CUt—Off BpemHOCTH, y3 OuyBaHy
cnenupuaaoct (90,2%) 3HAUajHO Cy MOMPaBJHEHE BPEAHOCTH ceH3uTuBHOCTH (77,8%) U
JynenoBor unnekca (67,9%) cy rotoBo ABa myra Behe y OJHOCY Ha pe3yiaTaTe A00HjeHe Ha
ocHOBY CUt—Off BpemHocTH npenopydeHeo 1 CTpaHe Mpou3Bohada TecTa a 3Ha4ajHo je moBehana u

BpeIHOCT npoinupeHor Jyaenosor unaekca (97,1%). (Tabena 14. u 15.)
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Tademna 14. [lujarnoctnuka epukacHoct IgA anturena
Ha xnamuadjanad MOMP anturen Ha ocHoBy Cut- oOff
BPEIHOCTH TIPENOpYyYeHHX OJ CTpaHe Npous3Bohada

Tabena 15. /lujarnocruuka epuxacnoct |gA anturena
Ha xnamuadjanan MOMP anTtured Ha ocHoBy Cut- off
BpeaHocTH nepunncanux ROC aHanmmzom

TecTa
lgAcut-off S/Co > 1.1 IgAcut-off S/Co> 0.87
RT-PCR ITo3uTuBHN | HeratuBHM RT-PCR IlosutnBan | HeratuBHH
ITo3uTuBHK 4 5 9 TTo3uTuBHU 7 2 9
Herarusau 11 152 163 Herarusau 16 147 163
YkynHO 15 157 172 YKymHO 23 149 172
IlosutuBHn | HeratnBHM IlosurnBan | HeratuBHHM
0 0 0 0
ITo3utuBHHA 44.4% 55.6% 9.3% ITo3utnBHU 77.8% 22.2% 10.5%
Heratusau 6.7% 93.3% Heratusnu 9.8% 90.2%
12 x2 =4.22; df =1; p=0.040 x2 2 =23.0; df=1;p <0.001
ORA 0.907 ORA 0.895
Kappa 0.2867 Kappa 0.3917
CraTucruka Bpennoctu 959% CI Statistic BpexHoctn 95% CI
CeH3UTUBHOCT 44.44% 13.70% no 78.80% CeH3UTUBHOCT 77.78% 39.99% 10 97.19%
CriertupraHOCT 93.25% 88.98% mo 96.58% Crierup iaHOCT 90.18% 84.55% 1094.28%
ITo3utnBan ITo3utnBan
OJIHOC 6.59 2.6110 16.46 0JIHOC 7.92 4.43 nol4.18
BepoBaTHONe BepoBaTHONe
Herarusan HerartuBan
OJJHOC 0.6 0.33 10 1.07 OJZIHOC 0.25 0.07 100.84
BepoBaTHONe BepoBaTHONE
Tpesanenua 5.23% 2.42% 510 9.7% Tpesanenua 5.23% 2.42% 1109.70%
bosecTu oonecTr
ITo3utnBHA ITo3utnBHA
MpeIUKTUBHA 26.67% 12.58% no 47.88% MpeIMKTUBHA 30.43% 19.65% 1043.91%
BPEIHOCT BPEIHOCT
Herarusna Herarusna
NPEIUKTHBHA 96.82% 94.42% mo 98.20% MIPEINKTHBHA 98.66% 95.58% 1099.60%
BPEIHOCT BPEIHOCT
JyneHoB uHOEKC 37.69% JyneHOB MHICKC 67.96%
IIpowmupen 61.18% [Ipowmupen 97.05%
JynenoB nngexc JyneHoB uHaEeKC
Aujarnoctiara | g4 7000 | 85 330 510 94.59% JIjarnocTika |- gq gag, 83.97% 11093.68%
Ta4HOCT TAYHOCT
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ITopen cepymckor HuBoa IgA, xnamuaujanny UH(EKIHjy CMO JE€TEKTOBAIM M Ha OCHOBY
cepymckor HuBoa IgG antutena Ha xmamumujaiHd MOMP anturen  kopucrehu cut—off
BpeaHoctu (> 22 RU/ml) nmpenopyuene on crpane npousBohada (Euroimun, Lubeck, Germany).
N y oBoM ciyuajy nujarHocTHYKa epUKacHOCT TecTa je Owiia Ha He3aJ0BOJhaBajyheM HUBOY, T
CMO CXOJHO TOME y IUJby 0OJbe aHalu3e M MOOOJbIIamka IMjarHOCTHYKE €(UKACHOCTH OBOT
tecta ypaaunu ROC ananusy cepymckor HuBoa IgG , a Ha ocHOBY kapaktepuctka ROC kpuse
(p<0,01; AUC=0,954) nedunucana je nosa cut—off speauocr (S/Co = 17,57) (I'paduxon 11).
Kao u y cnyudajy cepymckor HuBoa IgA ROC ananmmza je moTBpAWIa Ja c€ JHjarHOCTUYKA

e(UKaCHOCT OBOI' TECTa MOXE IONPAaBUTH NPHUMEHOM HOBO nedunucane Cut—off BpemnocTH

(Tabema 16 ul7).
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I'paduxon 11. ROC kpusa cepymckor HuBoa 1gG anturena Ha xmamunnjarad MOMP anTurex

EBanyanujom nujarnoctuuke edukacHoctu IgG antutena Ha xnamuaujanau MOMP
aHTUreH Ha OcHOBY HoBe cut-Off vrednosti (IgG: Ru/ml > 17,57) mokasaiu cMo 1a je y3
cynepuopny censutuBHocT (100,0%) u ouyBany cneuuduunoct (83,4%) nujarHocTUyKa
euKacHOCT TecTa 3HayajHO nmoBehaHa u y ciydajy JynenoBor unnekca (83,4%) u mpommpeHor

JynenoBor unaekca koju usHocu yak 108,4%. (Tabena 17)
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Tadema 16. [Iujarnoctnuka epukacHoct 19G anrurena
Ha xiamunujamay MOMP anTuren na ocuoBy Cut-
offspenrHocTi mpenopydeHux Ox cTpaHe mpou3Bolaua

Tabemna 17. [lujarnoctnuka epuxacnoct 1gG anturena
Ha xnaMmuanjatan MOMP anturen Ha ocaoBy Cut-
offspeanoctu nedunucanux ROC ananuzom

TecTa
19Gcut-0ff> 22 RU/ml 19Gcut-off> 17.57 RU/ml
RT-PCR ITo3uTuBHN | HeratuBHM RT-PCR IlosurtnBan | HeraTuBun
ITo3uTuBHK 6 3 9 TTo3uTuBHU 9 0 9
Herarusau 26 137 163 Herarusau 27 136 163
YkynHO 32 140 172 YkynHO 36 136 172
IlosutuBHn | HeratnBHM IlosurnBun | HeraTuBun
0, 0, 0, 0,
ITo3utuBHHA 66.7% 33.3% 16.9% ITo3utnBHU 100% 0.0% 15.7%
Heratusau 16.0% 84.1% Heratusau 1.66% 83.4%
12 y2=062; df =1; p<0.001 x2 y2 =85.8.1; df=1;p<0.001
ORA 0.831 ORA 0.843
Kappa 0.2298 Kappa 0.3452
Craructuka | Bpeanocrn 95% CI Cratucruka | Bpeanocrn 95% Cl
CeH3UTUBHOCT 66.67% 29.99% 10 97.19% CeH3UTUBHOCT 100.00% 66.37% no 100.00%
CriertupraHOCT 84.05% 77.51% 1o 89.31% Crierup iaHOCT 83.44% 76.82% no 88.79%
ITo3utnBan ITo3utnBan
OJIHOC 418 2.34107.4.7 0JIHOC 6.04 4.28108.52
BepoBaTHONe BepoBaTHONE
Herarusan HerartuBan
OJJHOC 0.4 0.1670 1.00 OJZIHOC 0
BepoBaTHONe BepoBaTHONE
Tpesazeiia 5.23% 2.42% 109.70% Tpeaeriia 5.23% 2.42% 10 9.70%
bosecTu oonecTn
ITo3utnBHA ITo3utnBHA
MpeIUKTUBHA 18.75% 11.43% 1029.21% MpeIUKTUBHA 25.00% 19.11% no 31.99%
BPEIHOCT BPEIHOCT
Herarusna Herarusna
NPEIUKTHBHA 97.86% 94.76% mo 99.14% NPEIUKTHBHA 100.00%
BPEIHOCT BPEIHOCT
JyneHoB uHOEKC 50.72% JyneHoB uHOEKC 83.44%
Ipoumpen 67.33% Tpouwmpen |49 4494
JynenoB nngexc JynenoB nngexc
Aujarnoctiara | g3 1490 | 76 699% 510 88.41% Aujarnoctiara | g 304 77.99% 11089.39%
Ta4HOCT TAYHOCT

Ha umcroBeTan HauMH CMO aHaIW3Wpadd W KOMOWHAIMje OBa JBa TECTa.

[Ipumenom

HoBuX cUt-Off BpeaHoctn nepunucanux Ha ocHoBy ROC aHanmse, AMjarHOCTHYKA €PUKACHOCT

komOunammje IgA+IgG Ttecra (mo3uTHBHA 00a TecTta) je 3HauajHo mnosehana. Bpennoctu
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censutuBHoctu (77,8%), JynenoBor unpekca (72,9%) u npomupeHor JyaeHOBOr HHIEKCA
(118,3%) cy y oaHOCY Ha BpeIHOCTH N0OHjeHe nmpuMeHoM CUt—off BpemHocTn npenopydeHux o
cTpaHe mpousBohaua yBehane Burire oj aBa myta. (Tabena 18. u 19.)

Ta6eaa 19. /{ujarnoctuuka  epukacHoct  IgA+IgG
(mo3utmBHa 00a TecTa) aHTHTENA Ha XJIAMUIH]aTHA

Ta6eaa 18. {ujarnoctuuka  edpukacHoct  IgA+IgG
(mo3utmBHa o00a TecTa) aHTHTENA Ha XJIAMUIHjaTHU

MOMP  anturen w©a ocHoBy Cut-offspemoct  MOMP  anturen ©Ha ocHoBy Cut-offspemsoctu
MPENOPYICHNX O/ CTpaHe mpou3Bolada Tecta nepunucannx ROC ananuzom
IgA+1gG cut-off S/Co > 1.1; > 22 RU/ml IgA+1gG cut-off S/Co > 0.87; > 17.57 RU/ml
RT-PCR ITo3uTuBHN | HeratuBHu RT-PCR IlosutuBan | HeratuBHn
TTo3uTuBHU 3 6 9 ITo3uTuBHK 7 2 9
Heratusau 8 155 163 Herartusau 8 155 163
YKymHO 11 161 172 YkynHO 15 157 172
Ilo3uTuBHn HeraTuBHu Tlo3utuBun | HeratuBum
TTo3uTuBHU 33.3% 66.7% 8.1% ITo3uTuBHK 77.8% 22.2% 5 8%
Herarusau 4.9% 95.1% =70 Herartusau 4.9% 95.1% o7
%2 2 =0.469; df=1;p=0.493 12 w2 =4.22; df=1,p=0.04
ORA 0.919 ORA 0.942
Kappa 0.2572 Kappa 0.5542
Craructuka | Bpeanoctn 95% CI CraTncTrKa Bpennoctn 95% CI
CeH3UTHBHOCT 33.33% 7.49% 1o 70.07% CeH3UTHUBHOCT 77.78% 39.99% to 97.19%
Crierup raHOCT 95.09% 90.56% 1o 97.86% CriertupraHOCT 95.09% 90.56% to 97.86%
IlosuTnBan ITo3uTnBan
OJIHOC 6.79 2.16 10 21.34 OJJHOC 15.85 7.411t0 33.91
BepoBaTHOle BepoBaTHOle
Herarusan Herarusan
0JIHOC 0.7 0.44 no1.11 OJIHOC 0.23 0.07t0 0.79
BepoBaTHoOle BepoBaTHOle
Tpesasciia 5.23% 2.42% 110 9.70% Tpesaserina 5.23% 2.42% t0 9.70%
Ooectu Oonectn
ITo3uTnBHA ITo3utnBHA
MIpeIMKTUBHA 27.27% 10.66% mo 54.09% MpeIUKTHUBHA 46.67% 29.02% to 65.18%
BPEIHOCT BPEITHOCT
Herartusna Herarusna
MIpeIMKTUBHA 96.27% 94.20% no 97.62% MpeIuKTUBHA 98.73% 95.80% to 99.62%
BPEIHOCT BPEIIHOCT
JyneHnoB ungexc 28.42% JynenoB unpexc| 72.87.00%
IIpommpenn 51.96% TIpommupennu 118.27%
JyneHoB uHaEKC JynenoB nngexc
JIMJarHOCTHIKA | g1 ggos 186 7204 10 95.48% AAjarHoCTIIKA | g 4 gop 89.57% t0 97.18%
TA4YHOCT Ta4YHOCT

Canuno, nujarHocTuyka egukacHoct komounamuje IgA/IgG (mo3utuBan OMIIO KOjU TECT)

je mpuMeHoM HOBHX cUt-Off BpemHOCTH CHrHH(HUKAHTHO MONpPaB/bEHA, TE€ y3 CYNEPUOPHY
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censutuBHoCcT o7 100,0%, npumena HoBux cut-Off BpenHocTH 3HavajHO moBehaBa U BpenHOCTH

JynenoBor wupaekca (78,5%) u mpommupenor JymaenoBor uuaekca (98,9%). (Tabema 20. u

21.)[TpumenomM HOBHX cuUt-Off BpegHOCTH, y CBUM CllydajeBHMa, Cy OY4yBaHE BHCOKE BPEIHOCTH

CHCHI/I(l)I/ILIHOCTI/I 1 HETAaTUBHC NPECIUKTHBHEC BPECAHOCTH.

Tab6ena 20. dujarnoctruka  edukacHoct  IgA/IgG
(mo3utmMBaH  OwIO0  KOjU  TEcT) AaHTUTENa  Ha
xnamuaujaran MOMP  antured Ha ocHoBy Cut-off
BPEIHOCTH TIPENOpy4YeHHX O CTpaHe Npous3Bohada

Tabena 21. [ujarnoctruka  edukacHoct  IgA/IgG
(mosutmMBaH  OwIO0  KOjU  TEcT) AaHTUTENa  Ha
xnamuaujatan MOMP  antures Ha ocHoBy Cut-off
BpeaHocTH nedpunrncanux ROC aHanmmzom

TECTa

1gA/19G cut-off S/Co > 1.1; > 22 RU/ml

IgA/19G cut-off S/Co > 0.87; >17.57 RU/ml

RT-PCR ITo3uTuBHN | HeratuBHH RT-PCR IlosutuBanm HeratuBum
TTo3uTuBHU 7 2 9 ITo3uTuBHA 9 0 9
Heratusau 33 130 163 Herarusau 35 128 163

YKymHO 40 132 172 YkynHO 44 128 172

Ilo3uTuBHu | HeratTuBHu ITo3uTnBHU Herarusan
0 0 0 0
ITo3utnBHU 77.8% 22.2% 17 4% ITo3utuBHHA 100.0% 0.0% 20.3%
Heratusau 20.2% 79.8% Herarusau 21.5% 78.5%
%2 ¥2=113; df=1;p<0.001 12 ¥2 =144, df=1;p <0.001
ORA 0.797 ORA 0.797
Kappa 0.219 Kappa 0.2768
Cratuctuka | Bpegnoctu 95% CI Cratucrnka | Bpemnoctn 95% CI
CeH3UTHBHOCT 77.78% 39.99% 10 97.19% CeH3UTHUBHOCT 100.00% 66.37% to 100.00%
Crierup iaHOCT 79.75% 72.76% no 85.64% CrierupraHOCT 78.53% 71.42% to 84.56%
IlosuTnBan ITo3uTnBan
0JIHOC 3.84 2.42 1o 6.11 OJIHOC 4.66 3.47 10 6.25
BepoBaTHoOle BepoBaTHOle
Herarusan Herarusan
0JIHOC 0.28 0.08 10 0.95 OJIHOC 0
BepoBaTHOle BepoBaTHOle
Tpesanenna 5.23% 2 42% 10 9.70% Tpesanenna 5.23% 2.42% 10 9.70%

Ooectu Oonectn

ITo3utnBHA ITo3utnBHA
MIpeIMKTUBHA 17.50% 11.77% no 25.22% MpeIuKTUBHA 20.45% 16.09% to 25.64%
BPEIHOCT BPEIIHOCT
Herartusna Herarusna
MIPEIMKTHBHA 98.48% 95.02% 1o 99.58% NPEIUKTHBHA 100.00%
BPEIHOCT BPEIHOCT
JyneHOB MHICKC 57.53% JyneHoB uHOEKC 78.53%
IIpomupenu 73.51% IIpommpenn 98.98%
JyneHoB uHaEKC JynenoB nnaexc
Jlwjarnoctiaka | 29 6500 | 72 850 510 85.40% Aujarnoctiaka |- 4q gro, 72.85% to 85.40%
Ta4YHOCT Ta4HOCT
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4.4, EKOHOMCKA aHAJIN3A

Pe3ynratu ekoHOMCKe aHaiaM3e MpUKa3aHU Cy MpeMa TPOIIKOBHMA 3a TUJarHOCTHKY U
Jeuewe MOjeUHAYHOT OOJeCHHKAa M TPOIIKOBE 3a MPOLEHEHY IMOIMYNallU]y CBHX JIEYEHHX

nanujenata y Cpouju
a) TpomkoBM Mo ManujeHTy

ExoHoMmcka aHanu3a ykasyje Aa cy, 3a JaTH CLIEHapuo, HajMambH YKYIHU TPOIIKOBU IO
ManujeHTy KoJ Kopuiihema Op3or tecra, 1,146.33 nuHapa moToM KOJ CEpOJIOMIKUX METOa,
1,382.00 gunapa u 1,422.29 nuHapa [0K Cy NpHMEHA AMPEKTHE HMMYHOQIIyOpeCUEHIHje U
nocebHo PCR TectoBa cKymbe crpareruje, ca yKynmHuM TporroBuma on 1,434.96 nunapa
omHocHo 3,593.60 mumuapa. (Tabenma 22.) IlpumeHa KoMmMOMHAIMje TECTOBa HHje HCILIATHBA
€KOHOMCKa CTpaTervja jep Cy yYKyIMHH TPOIIKOBH IO TAIHMjeHTY BehH O] TPOIIKOBa NMpPUMEHE
NOjeJMHAYHUX TECTOBA, a Yy CIIy4ajy KOMOWHAIMje AWPEKTHOT M CEPOJIOMIKMX TECTOBA
npulbinkaBajy ce HajMame UCIJIaTUBOj cTpaTteruju, npumenu PCR merone. Jlakie, tToMuHaHTHA

€KOHOMCKa CTpaTeruja je mpuMeHa Op30T TecTa, a IPBe alITEPHATHBE CY CEPOJIOIIKE METO/IE.
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VY e0 HHAUPEKTHUX 3IPABCTBEHUX TPOIIKOBA, MO MANHU]EHTY, Y YKYITHUM TPOIIKOBHMA j€
Takoh)e HajMamM KOJ MPUMEHE Op30T U CEPOJIOIIKHUX TECTOBA, M Haja3W ce y paHry on 2.8-
11.2%. JenquHo mprMeHa KOMOWHAIM]E JIBa CEPOJIOIIKA TECTAa UMa CIIMYaH y/Ie0 MHIAUPEKTHHUX
3npaBcTBeHUX TpomkoBa (13.8%), MOk Koa AUpeKTHE HMMYHO(DIyOpeclUeHLHje MU JPYrux
KOMOMHAIMje Taj yAe0 M3HOCHM OKO TmeTuHe. l3y3erak mpencraBiba MNpHUMEHa TECTOBA
3acHoBanux Ha PCR meroau e HeMa WHIUPEKTHHUX 3PABCTBEHUX TPOIIKOBA, MMajyhu y BUAY
Jla je Taj TECT pa3MaTpaH Kao ,,371aTHU CTaHAAp/" YUjU CY CBH PE3yJITaTH CMATPaHU K0 CTBAPHO

IMO3UTHUBHU U CTBAPHO HCTaTHUBHU.

Pesynratn cy ykazanum Ja je ILieHa TecTa JOMHHAHTaH TPOLIAK Y JAMjarHOCTHIU
XJIaMUIMjalHe HMH(EKLHje TeHUTOYPUHApHOT TpakTa Ko Hac. Maid TpPOIIKOBU JIEKapCKUX
nperjieqa M Jedema OOJICCHHKA ca JaXHO MO3WTHUBHMM M JIAKHO HETaTHMBHUM Haja3nMa Cy
OCHOBHH pPa3JIor TakBOT pe3ynrara. Mako cy nujarHocTHuke mnephopMaHCEe CBHX TECTOBA Yy
onHocy Ha PCR mertony 3HaTHO crnabuje, leHa BHCOKA MOYETHA 1I€HA, Y YCIOBMMa TPOIIKOBA
HAIIMOHAJTHOT 3]IPaBCTBEHOI CHUCTEMa, HE MOXE Ja Ce KOMIIEH3yje OOJbUM pe3yinraTuma y
JINJarHOCTHIM Y YKYITHOM €KOHOMCKOM Tpoduity aator ciieHapuja. KomOnHOBame TeCTOBa HUJjE
MOBOJbHA EKOHOMCKA CTpaTeruja jep ce TuMe noBehapajy MHIIMjaTHH TPOIIIKOBHU 32 CaMe TECTOBE,
a Kako Cy OHM NpHUMapHa JETepMUHATHA EKOHOMCKOT Mpo¢uia, YKYIMHH TpPOIIKOBU C€
nosehaBajy y OJHOCY Ha cTparerdje MoHoTectupama. LllTaBuiie, Kpajme AMjarHOCTHUKE
nephopMaHce KOMOMHOBaWba TECTOBA HUCY 3Ha4ajHO O0JbE Y OHOCY Ha MPUMEHY I0jeTUHAYHUX
TECTOBA, TaKO Ja W Ta YHMIbEGHHUIA JIENyjeé Kao HETraTHMBHU EKOHOMCKH (hakTop y cTpareruju

WHUIIA]AJTHOT KOpUITherha BUIIE TUjarHOCTUIKUX METO/1a.
0) TpolIKoBM LM/bHE MOMYJIAIHje

VYkymnHa nomynainyja cranHoBHUKa Penyonuke Cp6uje je nponemena Ha 7,171,270 ocoba,
M3padyHaTa Kao Cpelliba BPEIHOCT MPOIICHCHE BUTaIHE cTaTucTuke 3a mepuon 2010-2016.
ronusne. [Iponemena croma obonenux y Cpouju, Ha OCHOBY IpHjaBa nH$peknuje 3a nepro 2014-
2015. ronune je Ouma 12.65-13.38 na 100,000 cranoBHuKa. Y3uMajyhu y BUay Te ToJaTKe, Kao
U JIOCTYyIHE MojaTke w3 Apyrux EBporickux 3emaba (3a nepuon 2010-2014), mporemena
CTBapHa cToma XjamuiujaiHe reHutanHe uHbpekuuje y CpOuju je 134.41 (95% rpanuue

noBepema, 53.83-214.99) na 100,000 cranoBHUKa. YKYITHA IIMJbHA TIOMyJalnyja je, umajyhu y
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BUJIy TIOMEHYTH MpPOICHKHEH YKymaH Opoj cTaHOBHMKa, yTrBphena Ha 9,639 (3,860-13,499)

00oJeNnuX o1 XJIaMHIMjaJIHe TEHUTOYpUHAPHE HH(EKIH]e.

Pe3yntaTti mHTEpHO CIipoBe/IeHE aHKETE Y MUKPOOHOJIOIKUM JlabopaToprjama yCTaHOBA
JaBHOT 3/IpaBJba M MIPUBATHE 3/IPAaBCTBEHE MpaKCe Cy yKa3aiau Aa je Hajuenthu kopuurtheHu TecT y
JIMjarHOCTUIIM XJIaMUAMjalHe WH(peKuuje Op3u TeCT, MOTOM IUPEKTHH MMYHO(IYOpPECEHTHH
TecT, a Aa je Hajpehe y ymorpedbu PCR wmertoma. Ilpu tome, ckopo 80% mabopatopuja y
ycTaHOBaMa jaBHOT 3JIpaBJba KOPUCTU HajMame JIBa pa3iMuuTa Tecta a oko 25% maboparopuja
MPUBATHE MPaKCce j€ 0CIIOCO0JbEHO 3a U3BOhEHE U CIIPOBOIM HajMamke TpH pazinunta tecta. OBu
pe3ynTaTé yKasyjy Ja je mpakca KOMOMHOBAHOT TeCTHpama IMIMPOKO 3acTyrybeHa. C THM Yy Be3H,
IPOIIeHA TPOIIKOBA IIUJBHE MOMYJAIUje je CAaulb-eHa 3a TPH MPETIIOCTaBJbEHA CIICHApH]ja: a) KO
cBUX OOJIECHMKA CE€ MPUMEYje caMO jellaH TeCT; 0) AUjarHOCTHYKH TECTOBU CE€ MPHUMEHY]Y Y
Mel)yCOOHOM OJTHOCY aKTyeJTHE TpaKce JJabopaTopwHja; B) MWjarHOCTUYKN TECTOBU CE TIPUMEHY]Y
y TMPETNOCTaBJbEHOM CIEHAapHjy Kopuiihema caMo jeJHOr TecTa KOJ jeIHOr OoJIeCHHKa, MpH
peNaTHUBHO] pacroeNd pa3IMYUTUX TECTOBA KOja CIEAM OJHOC akTyenHe mpakce. Mmajyhu y
BUIY WHIMjaJTHE BPETHOCTH TPOINKOBA HMjarHOCTHKE, TpEriefa M Jieuerma, MPOIEeHA OBHX
CIleHapHja je YyKJby4HJIa camo JIabopaTopHje M3 CHCTeMa jaBHOT 31paBiba. [Ipm Tome je
NPETHOCTaB/beHO Na he of yKymHe nuibHe nomynanuje 92.5% mnauujeHata OUTH TOCTYIHO 3a
crpoBole-e MHIIMjaTHE AUJarHOCTHKE U JaJber jeuerma, yKynHo 8916 ocoba (3570 no 12487).

Pesynratu ekoHOMCKE aHaU3€e 3a OBa TPU CIieHapHja cy aara 'y Tabemnu 23.

VYKyITHU MTPOCEYHU TPOIIKOBH IIUJbHE MOMYJIAINje y IPBOM CIIEHAPH]y CY MPOICHEHU 0J1
10,220,737.64 (nupextHu tect) Ao 32,040,807.12 munapa (PCR wmeronma) (95% rpanuie
noBepema o1 4,092,960.61 no 44,871,755.92 nunapa). AKTyeJIHU YKYIHU TPOLIKOBH Y JAPYTOM
CIICHapH]y, KOjU CJIEeNU aKTyeITHYy MPaKCy pachojieie pa3IndUTHX JUjalrHOCTUYKUX TECTOBA CY
nporemeHn Ha u3Hoc on 24,560,347.91 nunapa (9,835,350.44 no 34,395,698.35). Ykonuko Ou
ce KOJ jeHOT TaljeHTa KOPUCTHO CaMoO jedaH TeCT, a pacrojena TeCTOBa Cleauiaa OIHOC
aKTyenHe mpakce (Tpehu cueHapuo), YKyMHHM TPOIIKOBM OW OWMJIM CKOpPO 3a IMOJIOBHHY HUXKH,
13,854,555.23 nunapa (5,548,146.40 no 19,402,701.63). Jlakie, MHUIHjaTHO KOMOWHOBAHHE
Pa3IMYUTHX TECTOBA KOJ UCTOT MAIMjEeHTa je, C aclleKTa YKYIMHUX TPOIIKOBA 33 YKYIHY IIHJbHY
nmomnyJaiuyjy, HepalroHaJdHAa EKOHOMCKA CTpaTerdja jep ce Mpolemyje Ja Ce Yy CHCTEMY

HAIIMOHAJTHOT jaBHOT 3[paBjba 3a TAaKBy MIpakcy Tpoum oko 10 MuwinoHa auHapa a jaa ce,
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uMajyhu y BUIy NIPETXOHY €KOHOMCKY aHaU3y 3a M0jelMHa4YHOr 0OJIECHUKA, TAKBOM IPAKCOM

yBehaBajy TpomkoBu 0e3 OMTHO yHarpeleHux 1ujarHoOCTHYKHUX ephOopMaHCH.

Tabesa 23. AHanu3a 34paBCTBEHUX TPOIIKOBA 338 HHUIIHjAIHY MUKPOOHOJIOIIKY THjarHOCTUKY U (papMaKOTEpaIujy
[IIJBHE TOITyJIaruje 000eNuX 01 TEHUTOypPHHAPHE XJIaMHaujanHe nHpekiuje y Cpouju

Bapujadne DIF BT IgA 19G PCR Yxynno
AKTYeJIHH Y/I€0 40.9% 59.1% 31.8% 36.4% 9.1% 177.3%
MoHoTecTHpab€e 23.1% 33.3% 17.9% 20.5% 5.1% 100.0%
Pasinka yiena 17.8% 25.8% 13.9% 15.9% 4.0% 77.3%
Tpomax, 0coda 1,434.96 1,146.33 1,382.00 1,422.29 3,593.60 HLIL
TpomKkoBH NU/bHE NOIyJIALNje

12,794,230.94 10,220,737.64 12,322,008.55 12,681,217.25 32,040,807.12 HLIL
Cuenapuo JexHor o193 509 67 4092060.61 4,934,428.16 5,078,275.61 12,830,948.80 -
TeCTa 3a CBE

17,917,763.62 14,313,698.25 17,256,436.71 17,759,492.86 44,871,755.92 HLIL

5,658,382.24 6,529,218.15 4,238,528.74 4,98524511 3,148,973.67 24,560,347.91
Cuenapno 2,265,935.83 2,614,667.71 1,697,346.30 1,996,373.70 1,261,026.91 9,835,350.44
aKTye.]IHe leaKCG

7,924,318.06 9,143,885.86 5,935,875.04 6,981,618.82 4,410,000.58 34,395,698.35

3,191,907.93 3,683,148.70 2,390,964.93 2,812,189.55 1,776,344.12 13,854,555.23
Cuenapmno jeqnor
Tecta koA jexmor 1,278,220.21 1,474940.76  957,477.40  1,126,159.53  711,348.51  5548,146.40
nmanujeHra

! 4,470,128.14 5,158,089.46 3,348,442.33 3,938,349.08 2,487,692.64 19,402,701.63

2,281,488.73 2,632,614.24 1,708,996.52 2,010,076.39 1,269,682.33 9,902,858.23
Tpowkosu 913,636.95 1,054,247.43 684,378.73  804,948.12  508,452.52  3,965,663.74
pa3iuke yjaeaa

3,195,125.68 3,686,861.67 2,393,375.25 2,815024.51 1,778,134.85 13,868,521.96

e JIOCTYITHA MOIMYyJalyja:

8,916 (3,571-12,487) bonecHuka,

e TpOLIKOBU Yy JUHApHUMa, IpPEACTABJbEHH Kao cpeama BpeaHocT U 95% rpanuue

MOBEpEHHa, 3a MOjeAMHAYHH CIICHAPUO U TI0jeIMHAYHU TECT;

® H.I.-HHjE IPUMEHIBHBO.
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5. IMCKYCHJA

Hudexkuuja C. trachomatis je najuenrha cekcyanHo npeHocuBa OakTepujcka HHPEKIHja y
ceery (54). Undexnuja yrinaBHoMm moraha miaze CEKCyalHO aKTHBHE oco0e, Tako 1a cy u
HaJBHIIIE CTOIE CiTy4yajeBa 3a0eekeHe KOoJ MiIaaux keHa onx 16 mo 24 roguue. M3 rongune y
ronguny, y CAJl-y ce Genexu cramHu mopact xiamuanjanne nadexmuje. Y 2016 rogunu croma
NpYjaBJbEHUX XJaMUIMjaTHUX MH(]EKuuja je mokaszana moBehame 3a 4,7% y oxanocy Ha 2015
roauny (55). OBaj TpeHa ce HacTaBiba, 003upoM Aa je y 2017 roauHu HEHTPY 32 KOHTPOIY H
npeBeHnujy Oosiectu yKynHo npujaBibeHo 1,708,569 ciydajeBa, mro naje nosehame ox 6,9% y
nopehemy ca cronmom y 2016 roguau. Hajseha crona npujaBsbuBama je 3abenexeHa Ko MIaaux
U ajolecieHara crapoctd ox 16 mo 24 romune. Mako je croma mpujaBbeHUX ClydajeBa
xynamuavjanae uHdeknuje y 2017 roguHu Koa MylIkapaua ykibydyjyhu rej momynauujy u

Oucekcyaiie HuXKa y OJIHOCY Ha )KeHe, OHa MITaK Mmokasyje mosehame (55).

VY 2016 rogunu, y EBponu ox ctpane 26 3emasba mpujaBibeHo je 403 807 cmydajeBa
xylamuavjanae uadekuje mro 6u ynHmio 185 ciyuajeBa na 100 000 craHOBHHMKA, ajlil ca jaCHO
U3paKeHUM BapHjanujaMa u3mely 3emMasba M BUXOBHX IpHjaBibeHHX cTona. OBe Bapujauuje y
cTomama TpHjaBJbeHUX XJaMuIujamHux uHpekiuja u3mely 3emasba mmpom EBpome ce mory
00jacCHUTH YIOTPeOOM pa3IUYUTHX JTUJarHOCTHX TMPOIEaAypa, MNPUKYIJbAkEM U HAA30pPOM
nojaTaka Kao W pa3jIMYUTHM H3BEIITaBambeM. Mako je cToma MpHjaBJbeHUX XJIAMHIUjaTHUX

uHdpekja y EBponu Benuka, Uak nokasyje cTaOHIHOCT.

HenujarnocTukoBaHa v CXOHO TOME HEJICUCHA XJIAMHUIMjaTHa HHQEKIHja MOKE I0BECTH
JI0 030M/bHUX KOMILIHKAIMja W IOCIIEANIIA Ha PENPOAYKTHBHOM TpakTy kox »xena (57, 161).
Knuanuke ManudecTanje reHuTamHe XjaaMuaujaaHe nHpEeKrje Kol )KeHa, TIpe cBera o0yxBarajy
UHQEKIje JOmker TeHUTAIHOT TPaKTa, Koje ce Hajuemhe HCrosbaBajy M0jaBoOM LEepBULIUTUCA. Y
HEKUM CllyyajeBUMa J0Jla3d 10 CIOHTaHe pe3oiyluje HH(EeKIHje, AOK KOJ HEeKHX KEeHa
WH(]EKIMja ce MUPH Yy TOPHH PENPOIYKTUBHH TPaKT AOBOJAehM 10 030MJbHUX ommTehema U
KOMIUTMKAIIMja Kao IITO Cy MeJBUYHA WH]IIamatopHa 6onect, TydamHu ¢akTop HHGEPTUIUTETA
u ekronuyHa TpynaHoha. Fitz-Hugh-Curtis cuHzpom yriaBHOM ce jaBjba HaKOH WM Y TOKY
CaJIMMHTHTHCA, U Yelhe ce oBe3yje ca XJIaMH/IUjaTHOM Hero ca TOHOKOKHOM nH(pekuujom (59).

Kon mymikapana xjmamuaujaaHa HHQEKIHja YIIaBHOM JIOBOJHM 10 ypeTpuTHca. XJIaMHIHjaTHA
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uH}peKIja ce moBe3yje u ca PajTepoBuM CHHAPOMOM KojA Mymkapaua u xeHa (89). Bucoka
YUYECTaJIOCT M aCUMITOMATCKa MPUpOJa XJIaMUANjadHe WH(PEKIHje, TOBOAU 1O KOHTUHYUPAHOT
npeHoca, 003upoM J1a ocode Koje uMajy HH(PEKIH]jy, TPEACTaBIbajy 3HaUYajaH pe3epBoap 3a Jajbe
npeHomeke. 300T Tora, MHOTE 3eMJbE MMPUMEHY]Y Pa3IudIUTe MPOrpaMe KOHTPOJIE U IPEBEHITH]E
xynamuavjanae uHdeknuje. Ilporpammu KoHTpone XiaMmuaujamHe HH(QEKLIHUje Cy YIIIaBHOM
0a3upaHy HA CKPUHHUHTY aCUMIITOMAaTCKUX MH(QEKIHja Koa MiIahux CeKCyaaHO aKTHBHHX JKEHa,
Kao W WUXOBUX mapTtHepa. Op OBUX mporpama ce odekyje aa he cMamHuTH Opoj IITETHHX
MOCJIeIUIIA XJIaMUANjaTHe HHPEKIM]e Ha PEeNPOAYKTUBHO 3/paBJbe KEHA, Ka0 M J1aJbe IHUPEHE

uHpeKmje.

Bucoka yuwecranocT jaBibama HHQeEKIHje 0e3 CHUMITOMa M MOTYhHOCT HEMOBOJHHOT
MCXO0JIa Ha PEMPOAYKTHBHO 37paBJbe TOJICTAKJIA j€ Pa3BOj OCETJBUBUJUX JHjarHOCTUYKHX
TecToBa. PaHa AMjarHOCTHKA aKyTHE XJIaMUAWjaTHe HHPEKIH]E je U3y3€THO BakKHA, ajld M BPJIO
U3a30BHa 300T acUMNTOMATCKe TPUPOAE M KapaKTePUCTUYHOT pa3BojHOr unukiayca C.
trachomatis. Y mnocnenmux TpuieceT TroAWHA je OCTBApeH 3HAa4ajaH HalpeJaKk Ha IO0JbY
JIMjarHOCTHKOBama xjJaMuaujaadHe wuHpeknuje. 3a nmereknujy  C. trachomatis mocroje
BUIIIECTPYKE OIIIHje JTA0OpaTOPH]CKOT TECTUpama, MaJa HEKe HE MOTYy OWTH MpernopydyeHe 3a
PYTHHCKY ymoTpeOy. 3a yCHeumHy AMjarHO3y XJIaMHIUjaIHUX WH(EKIHja HEONMXOJHO je
HanpaBUTH 100ap ogabup Tecta Koju 00e30el)yje BUCOKY CEH3UTUBHOCT U CHEIM(PUIHOCT U U
Op3uHy U3Bohema TecTa, MITO Cy IO MpernopyKama eBpOICKOr U aMEpUYKOT [IEHTpa 32 KOHTPOIY
o6omectu (ECDC 1 CDC) TecroBu ammumdukanuje HykiaemHCkux kucemmHa (108, 109).
MehyTtum, BuCOKa 1IeHa E€KOHOMCKHX TPOIIKOBA OBUX TECTOBA, y3 TEXHUYKY KOMIUIEKCHOCT
BE3aHy 3a IpOCTOp, Kagap M ONpeMy, YCIOBWIM Cy Ja je 3a BehuHy IujarHOCTHYKHX
nabopaTopuja y 3emJbamMa ca HWKUM NPUXOAMMA OBaj CTaHAapA HehocTikaH. OTyna He 4yau
noaarak na ce y CpOuju AMjarHOCTUKA aKyTHE XJIaMUIW]jaliHe HHGEKIM]je TEHUTATHOT TPaKTa, y
npeko 90% mnaboparopuja, 3acHHMBAa Ha JAUPEKTHO] MMYHO(DIYOPECHEHLIMJU U CEPOJIOMIKUM
TECTOBUMA, KOjU KA0 TaKBU HUCY MPENOPYUYCHU HU OJ aMEPUUYKOT HH O] €BPOIICKOT IIEHTpa 3a

KOHTPOJTY O0JIECTH.

CxogHO TOME, OCHOBHM IIWJb Halle CTyadje OWO je Ja ce YTBPAW IUjarHOCTHYKA
e(hUKaCHOCT YETHUPH TecTa 3a JIETEKIH]y aKyTHE XJIaMHaujaiHe WH(GEKHje W AUPEKTHUX U

WHJIUPEKTHUX MEIMUIMHCKUX TPOILKOBA TECTHPAWKA. Y CKIAAY Ca HABEICHUM LUJBEM HUCIUTAIU
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cMmo crnarame pesynrata RT-PCR rtecra 3a gerexuumjy C. trachomatis(amatau cranmapna) ca
pesyaTatumMa JoOHjeHMM ynoTpeOoMm aupektHe umyHodayopecuenuuje (DIF) u  Opsor
umyHoxpomarckor Tecta (EIA) 3a KBaJMTaTUBHO OTKpUBaWkE XJAMUAMjAIHUX AaHTUTEHA U
MMYHOCH3UMCKHX TECTOBA 3a JETEKIH]y cepyMckor HuBoa IgA u IgG antuTena crenupuaHux

3a xnamuaujaran MOMP anturen (ELISA).

Hama cryauja mpyka KIMHMYKE UM EKOHOMCKE IPENoOpyKe Y BE3U ca CEeJEKIHjoM
JINJarHOCTHYKUX TECTOBA y OTKPHWBAKY aKyTHE XJaMUAWjaTHe WH(DEKIHje y caydajeBuMa Kajaa
Cy TEXHHKE aMIUTH(HKAIHMje HYKICHHCKHX KHCEIMHA HEIOCTyNHEe W3 Omio Kor pasmora. Ha
OCHOBY MaXJbMBE aHAIM3E pe3yiTaTa IOjelMHAYHUX TECTOBAa, HAllla CTyJHja je MoKaszaja Ja
HajOOJbY AMJarHOCTHUKY e(UKacHOCT mMmokazyje Op3u TecT. Y ogabupy TecToBa 3a IETEKIH]Y
xnamMuanjarHe uHGEKIMje, Mmopea AWjarHoCTUYKe edUKAaCHOCTH, BeoMma je OWTHa W Op3uHa
n3Bohema Tecta W AoOujama pe3yirara paad OJaroBpeMEHOT WHHUIMpama JeueHma. 1eCTOBU
narepanHe xpomarorpaduje (Op3u umyHoxpomarorpadcku tectoBu — BT) 3a kBamuTatuBHO
OTKpUBAaWkhE XJAMHUIUAJATHUX AaHTUTE€HA MPEICTaBJbajy HOBY TIeHepalujy HMYHOCH3UMCKHUX
TECTOBa KOjU CBAKAKO HCITYH-aBajy OBaj YCJOB, 003UPOM Jla Cy pe3yJTaTH TecTa IOCTYITHH 3a
JIeceT MUHYTA, TaKO Jla TAIHMjeHTH ca MO3UTUBHUM PE3yJITaTOM TeCTa MOTY OJMaX KpEHYTH ca
aHTHOMOTCKOM TepanujoM. Cmarpa ce J1a OBH TECTOBH MOTY Ja CMame€ HHMBO TPAaHCMHUCHjE U
MHIMJICHILY XJAMHUIUjaIHUX MH(QEKIHja U TOCIeIUYHE CEKBEJIe MO PEHpOAYKTHBHO 3]IPaBJbE
KEHa YIpaBO TaKko IITO CMamyjy Bpeme u3Mel)y mocTtaBibama IUjarHo3e U MOYETKa TPEeTMaHa
(62). JlujarHOCTHKa 3aCHOBaHA Ha APYTHM TECTOBHMA 3aXTeBa IPYry MMOCETY MallfjeHara, IITO
MIOTEHIIMjaJTHO JOBOJIHU JI0 OJUIOKEHOT JICUCHha WIM M30CTaHKa JICYeHha YKOIHUKO CE TallujeHTH He
mojaBe, IITO MOXE JOBECTH 10 MopacTta WHIUAeHIe MHPpeKkuuje. Mehyrum, u mopen BHCOKe
cneuu(UYHOCTH W KpaTKOI BpeMeHa  u3Bohema TecTa, 300r pa3ouapaBajyhe Hucke
CCH3UTHBHOCTH Hallla CTyAHja HE IMPErnopydyje OBy METOMY 3a JHMjarHO3y aCUMITOMATCKHX U
CHUMIITOMAaTCKUX XJamMuaujarHux wHpeknuja. Hamm Hamasm cy y ckiaay ca mpernopykama
npyrux cryauja rae je npumehena nucka censutuBHocT (20-60%) 6p3ux tectoBa (132 - 136,
162). Mehyrum, jemHa crymuja ykasyje Ha jom HIKY ceH3uTuBHOCT (11,6%-27,3%) Op3ux
TECTOBAa KOja C€ Yy HEKHUM CIIy4ajeBUMa MOXKE€ OO0jaCHUTH TECTHUPAmEM aCHMIITOMATCKHUX
naiyjeHara Ko Kojux je nHdexnrja Ha camom nodetky (163). Mehyrum, nako ce Tectupamem
CH/IOIICPBUKAIHUAX y30paKa KOJ CHUMITOMATCKHUX TMalfjeHaTa CEH3UTHUBHOCT Op3HX TECTOBa

moxe moBeharu (22,7%-37,7%), oHa je u najbe Ha He3anoBosbaBajyhem HuBoy (164). Mehyrum
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U TOpeJ HUCKE CEH3UTHBHOCTU OBY AMJarHOCTHUYKY METOJY IMOMEHYTH ayTop Ipernopydyje 3a
PYTHHCKY yHoTepOy Yy CKPHHMI HpOrpaMy XJjamMHuIujaiHe HHQEKIHje 003UpOM Ha HUXOBY
UCIIIATUBOCT M BUCOKY crienuduanoct(164). Jlabe, EIA TecToBM MOKa3yjy HUCKY CEH3UTUBHOCT
W y OJHOCY Ha hemujcKky KyTypy Kao pedepeHTHH MeToh. 300r 3HAaTHOT Opoja JakHO
NO3UTHUBHUX pe3yjiTaTa HE MPErnopyyyjy ce BbUXOoBa ynorpeda y ycJIoBHMa HHCKE MpEBaJICHIIE
(165). Ca pmpyre crpaHe, HEKH ayTOpHU Hpenopydyjy Oamr OBY JHjarHOCTUYKY METOHY Y
yCclIOBUMa HHUCKE M yMEpEeHe MpEeBaJCHIIE y NMPUMapHUM YCTaHOBaMa, a HUCKY OCETJHHUBOCT
objammanajy mamuM ontepehemem uabekujom (166). Mudekmuja C. trachomatis toxom
TpyaHohe Moke Ja JoBele 10 KOHBYKTUBUTHCA W MHEYMOHHje HOBOpoleHduera, Kao M 10
MOCTIAPTATHOT eHaoMmeTpuTHca Majke (167). O63upoM Ha OBaKBE MOCIETUIE XJIAMUIH]ATHE
nH(peKIrje TOKoM TpyaHohe, y TMOIMyJaujyu TPyIHHAIA ca HUCKOM mpeBasieHnioM, EIA TectoBu
HUCY TIOY3JlaHM M HE MOTYy C€ MpenopyduTd kao aujarHoctuuke metone (137). TecroBu
amruuKanje HYKJICHHCKHX KHCEIMHAa Cy 3HAYajHO JONPUHENN HANpeTKy y AWjarHO3U
XJIaMyIdjanHe uHQeKyje 3axpajbyjyhn cBojuM neppopmancama, ajad BUCOKU TPOILIKOBH OBUX
TecToBa y BehHHHU 3eMasba ca HUCKUM CTaHAapA0M YMHE UX HeAocTynmHUM. CXOIHO ToMe, jeaHa
CTy/IMja UCTUYE Ja OM ce OBU MPOOJIEMH TTPEBA3HIILIN PAa3BOjeéM OCETJBUBUJUX OpP3UX TECTOBA, Y3
MOBOJbHHU]E TPOIIKOBE, Op30 H Jiako u3Boheme Tecta (168). KapakTepuctuke HOBUX ,,uaeaTHUX
Op3ux TecTtoBa Omie OM jeIHOCTAaBHO KOpHIINeHe, HSMHBA3UBHU Y30PIH, BUCOKA CEH3UTHUBHOCT
y3 ouyBaHy cnenuduuHocT. OBaKo IU3ajHUPAH TECT HYAM IWJarHO3y M JIEUCHE IMPH jeIHO]
MOCETH JIEKapy, y3 BUCOKY AMJarHOCTUYKY €()HUKACHOCT, U Ka0 TakaB OM MMao MPEIOpyKe 3a
nujarHo3y xiamuaujanHe uHpeknuje (169). Mnak, HEeKH ayTopu ce HE ClIaXy ca OBUM
npernopykamMa M Kaxy nga moBehany ocersbuBocT (mpeko 80%) mpaTu BHCOK MPOIIEHAT
Hele(PMHUCAHUX U JIAKHO O3UTHUBHUX pe3yiTara Koju cMamyjy creruduunoct (170). Hapasho,
OBO TIPABUJIO CE€ HE OJHOCH Ha APYre MeToje, moceOHo kana cy y nutakby HAAT TecroBu. Tako
Awmmmkop PCR tect unentudukyje oko 30% Buiie nHdekuuja o yooudajuux EIA tectoBa y
nomnynanuju ca HUCKoM mpeBaieHuoM. Crora, mako je PCR TexHMKa cKymsba, CMameH
MOPOUIUTET KOjU je py3yJITaT OTKpUBamba U JIeUeHha NHAUYe HEJMjarHOCTUKOBAHUX CIlydyajeBa Of
crtpade EIA tecroBa Takohe TpebGa pa3zMOTpUTH y OMIIO KOjO] €KOHOMCKO] aHAJIM3HU TPOIIKOBA
ckpunuHr Metonaa (171). Hacynmpor Tome, jenmHa cTyamja ympaBo 300T HUCKHX TPOIIKOBAa OBE
merone mpenopydyjy EIA TectoBe kao  mpumMapHy METOAy Y HporpaMmy CKpPUHUHTa
XJIaMUIMjaiHe MH(EeKIrje KoJ KeHa, ajd y3 HAaloOMEHY Ja je 300r HUCKE OCETJbUBOCTH OBUX

TECTOBA HEOMXOAHO MOTBphUBame HETAaTUBHUX pe3yTaTa TECTOM aMILTU(UKALIN]€ HYKIEMHCKUX
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kucenuHa (172). O63upom aa je ynora CKpMHHUHTA J1a OTKpHje IITO je BHUILE Moryhe ciydajeBa
uHQEKIMje ¥ Ha Taj HaYMH CIPEYd TPAHCMHUCH]Y, KOMIUIMKAIMje M O30MJbHE TOCIEIHIe Ha
PETIPOAYKTHBHOM TPAaKTY JK€HAa HEKH ayTOpH Ce He ClIaXy ca OBUM mpenopykama. O63upom aa
ce y ycioBuMa peaiqHe KiauHWuke Tmpakce EIA TectoBH 1ocTa KOpHCTE Y JIETEKIUJU
AaCHUMIITOMATCKUX XJIaMUIMjaTHUX WHQEKIja, BepoBaTHO he 300r HHCKE OCETJHUBOCTU
NPOMYCTUTH BEJIHMKH TpolueHaT uHpekuuje y mporpamy ckpunuHra (173). CynpoTHO Hammm
pe3ynraTuMa, HEKH ayTOpH Cy MOKa3aly /1a TPEHYTHO JOCTYITHH Op3H TECTOBH IOKa3yjy BHCOKY
ocetsbuBoCT (60-99%) u mpyxkajy MoryhHOCT TecTupama MoMyjlalnHja KOjUMa je TeIIKO
OPUCTYNUTH, IUTO he omMoryhWTH TpeTMaH BHILIE Cy4ajeBa, ajld HIAK HE MPEenopydyjy

n1aboparopujcky ynorpeOy oBux tecrosa (174, 175).

Jlpyr TIpUCTyN JOUPEKTHOT MOTBphUBama XjaamMuaujadHe HH(QEKIHje Tj. IeTEKIHje
XJIAMUJUJaTHUX aHTUTeHAa y KIMHUYKUM Y30pLKMa, YKJbYdyje TECTUpame y30paka TECTOM
mupexktHe uMmyHodayopectenuuje (DIF), xoju kopuctu BpCHO crhenu@uyHa MOHOKJIOHCKA
aHTHUTENa 3a JeTeKIH]y TJaBHOI INpoTeHHa crojpamme memOpane (MOMP) xnamuauja.
AHanmu3oM Hamwmx pesyiarara mokazanu cmo ga DIF mma 1moOpo ypaBHOTEKEH OJHOC
CEH3UTUBHOCTH U crnietuduunoctu (ceH: 77,8% ; cnen: 72,4%), anu u3y3eTHO HUCKY MO3UTUBHY
NPEIUKTUBHY BPEIHOCT, IITO j€ TJIABHHU Pa3JIoT 3alliTO CE€ HAa OCHOBY pe3yjTaTa Haile CTYyIuje
OBaj TECT HE MOXXE NPENOpPYYUTH 3a JAWjarHo3y aKkyTHe xjamuiaujanHe uHpekuwuje. Hucka
MO3UTUBHA MPEANKTUBHA BPETHOCT OBE METOAE ce Moxke moBehaTw y cyOmomymanujama ca
BHCOKOM TIPEBAJICHIIOM, & CMamhEHhE CEH3UTUBHOCTH MOXKE C€ 00jaCHUTH MamuUM onTpehemem
nH(peknmjoM y rpymama ca HHCKOM mpeBaieHniom (168). VYV carmacHoctm ca HamuMm
UCTPOXUBAKEM Cy U Jpyre CTyauje, Koje Cy IMpHKasajle CIUYHE WM MCTE BPEAHOCTU
CEH3UTHBHOCTH U CIIEHU(PHUYHOCTH OBE AujarHocTuuke merone (176, 177, 178, 125). ¥V ognocy
Ha henujcky kyntypy kao pebenran metoq DIF metona mokasyje Behy censurusaoct (80-90%),
y3 OYyBaHY BHCOKY CHEIM(DUUHOCT, alld M J1aJbe HUjE MOTOHA M HE MPENopydyje ce 3a BEITUKH
Opoj y3opaka, jep 3axTeBa AyrorpajaH u uHTeH3uBaH paxa (179). KommapatuBHOM aHamm3oMm
pesynrata nobujenux ymorpebom EIA u DIF merome je mokaszano ga cy EIA TtectoBu y
npeaHoctd, o603upom ga DIF mokasyje HmKe BpEIHOCTH CEH3UTUBHOCTH W OCTAJIMX
JNjarHOCTHYKUX mapamerpa y mopehemy ca EIA TectoBuma (168). 3a pasnuky o Hammx
pe3ynrata, HEKH ayTOpH HaBOJE€ M BEOMa HHCKE BpPEOHOCTH ceH3uTHBHOCTU (36%) oBe

JIjarHOCTUYKE MeToJie, anu U 3HavajHo Behy PPV (81,5%), mro ce BepoBaTHO MOXke 00jaCHUTH
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TecTupameM paznuuutux rpymna (180). Mehytum, cynpoTHo HaIMM Hajla3uMa, HEKe Of PaHUjUX
cryauja mpenopyuyjy DIF Mertony kao mpakTHuHy W jeTHHY, PENEBAaHTHY y PYTHHCKO]
1a00paTOPUjCKOj TPAKCH W TOTOJHY 3a PaHO OTKpHBame HHQEKIHMje 300T CBOje BHUCOKE
ocerspuBocTH (177, 178, 181). Ca oBuM pe3ynaTaTuMa ce Claxy U ayTOpH CTyIduje y KOjoj je
npuka3aHa ceH3uTuBHOCT DIF-a ox uak 100% y onHocy Ha PCR kao 3matHu craHjap/, a OBako
BUCOKE BpEIHOCTUM CEH3UTHBHOCTH ayTOpH 00jallkbaBajy KBAIUTETOM EHIOLEPBHKATHUX
y3opaka 3a aHamusy (178,182 ). CxomHo TOMe, JaKHO HETaTUBHU W JIAKHO TO3WTHBHH
pe3yNTaTu ce MOTY CIPEYHUTH NMPOLIEHOM KBAaJUTETa €HIOLIEPBUKAIHUX Y30paKa MPUCYCTBOM U
OpojeM enuTenHUX henuja, OLEHUBAKHEM TECTa OJ CTpaHe MCKYCHOT 0co0Jba U KOpHUIIhemeM
y30paka 3a KOHTposly kBanuTera. Kaja ce KOpPHCTM NMpOLIMPEHH 3JIaTHH CTaHIAp[, MpoLeHaT
censutuBHOCTH DIF-a mokmama ce ca BpemHOCTMMA W3 HalIe CTyAHje, Y3 HemTo Behy
crenu(PUIHOCT, A CYyNMpPOTHO HAIIMM Hajla3uMa MCTH ayTOPH MPENopydyjy Kopuirheme OBHX
TECTOBA y TOIYJIALKjU ca HUCKOM mpeBanieHnoM (125). Melhytum, npyru cyMmajy y OBy U3jaBy
non npernoctaBkoM na ce DIF He mpernopyuyje y yclioBUMa HUCKE IpeBajleHLe M Tpeba ra
KOPUCTUTH camMo y Jlaboparopujama Koje oOpalyjy mamm Opoj y3opaka (126). 3aksbydHo,
003upoM Ja je oBa MeToja CyOjeKTHMBHA, Ja 3axTeBa 0CO0y Koja je MCKyCHa y paay ca
(iyopecueHTHUM MHUKPOCKOIIOM, T€ Jla MMa He3al0BOJbaBajyhy CEH3UTHUBHOCT M HHCKY
NO3UTHUBHY TNPEIUKTUBHY BPEAHOCT, CMAaTpaMmo Jia C€ OBa METO/a HE MOXE NMPENOpYUYHUTH 32

JIETEeKIIN]y aKyTHE XJIaMHUIMjaTHe UH(EKIH]e.

Ceposiormja ce He Tpernopydyje 3a JIUJarHOCTHKOBAKE AaKyTHUX XJIAMHUIU]ATHUX
nH(pEKIMja JOWer TEeHUTATHOT TpakTa, OO3MPOM Jla CE€ aHTUTENa MOTY JETEKTOBATH TEK
HEKOJIMKO HezAesba Of MoueTka HMH(EeKuuje, TUTap aHTUTeNa MOXXe OWTH HM3aK, a MHOTHU
CEPOJIONIKK TECTOBU HUCY Y MOTYNHOCTH Ja pa3iuKyjy aHTUTENa MPOTHUB Pa3IUYUTUX BpPCTa
xnamuanja. Ca u3y3eTKoM, CepoJIoTHja MOXKe OUTH OJ1 KOPUCTH Kol MH(EKIInja HoBopoheHuaau,
nanujeHata ca tybannum pakropom nnbpepruutera (183, 184), ekronmuunom tpyaaohom (185),
pexkypeHTHUM TmobOayajuma (186) m menBuuHom wuHQIamaTopHoMm Oosenthy (187). Hamm
pe3yaTaTu mpyxajy NpWIMYHO 3a10BoJbaBajyhe pesynrare 3a cepymcku HuBO IgA u IgG
aaTuTena. CrenuuuHOCT, HETaTWBHA NPEIUKTHBHA BPEIHOCT, Kao W JyICHOB WHJACKC W
JINJarHOCTHYKA TAYHOCT CY MPUIMYHO BUCOKH, ajIi 300T HE3aJ0BOJhaBajyhe HUCKE OCETJbHBOCTH
U TO3UTHBHE NPEAMKTUBHE BPEAHOCTH, OBHU TECTOBU C€ Takohe HE MOTy MPEHOpPYYUTH Kao

NojeJMHaYHe METOJie 3a JujarHo3y XjamuaujanHe uHpekuuje. Benmmka BehnHa mpeTxomHux
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CTyAM]ja YKa3yje Ja, OCUM KOJ MallyjeHaTa ca XpOHUYHOM XJIaMU/IHMjaTHOM MH(EKIINjOM TOpHer
TeHUTAIHOT TpakTa, cepoyoumku IgA u IgG TecToBM HeMajy HMKAKBOI 3Hauaja 3a yTBphuBame
JMjarHo3e aKkyTHe xjamuaujanHoMm wHbeknuje (62, 108, 109, 188, 176, 147,189). Pesynraru
jeIHe CTynuje CYTepHuIlly Ja, UaKo je Kopesalyja CepoJIoTHje ca aKTUBHOM HMH(EKIIMjOM JOHmeT
TEHUTAIIHOT TpakTa BEOMa HHCKA, WIMAK MOXE HCK/bYYMTH AKTUBHY HH(EKIHjy ca BHCOKOM
noy3aanomhy (190). Ipyru ayropu Harnamasajy Aa Mopej 3HadajHe yJIore CeposoIIKOr J0Ka3a
KoJ TyOasHOT (pexTopa mHbepTuauTea, AeTekToBaHa IgA u IgG anTHTena mory OWUTH Of
KOPUCTH W TIPpU JAHMjarHO3W akyTHe xiamuaujamHe uHpekmuje (191). Carmacam ca oBuM
npenopykaMa Cy M JIpYrH ayTopu KOjU Kaxy Jia MPUCYCTBO CEpyMCKUX IgA anTuTena, Koja
UMajy MOJYKUBOT O/ OKO 5-7 maHa, MOKe OMTH KOpPHCTaH Mapkep 3a akTuBHY MHpekiujy C.
trachomatis wmun xao mapkep XpoHHYHE WH(EKIHMje y3 YIOPHY aHTHICHCKY CTHMYJIAIU]y
uMmyHor cucrema (192). [Ipyru majy mpegHocT cekperopHuM sIgA anTuTenumma kao 00JbUM
MHIMKAaTOpUMa XJIaMuaujaaHe uH}ekuuje y ogHocy Ha nupkynmumyha anurena (193). Benuku
0poj cTyaMja je moka3ao CHaxHY kopenanujy usmely nmpucyctBa antu-MOMP (194 - 198) u
antu-CHSP60 (199 - 201) anturena u TexxuHe renumtanne mHpexnuje C. trachomatis, PID,
nHpeprunutera u tydanmue maronoruje (202, 203). CynporHo Tome, Jloran C. u capagHuiu
ckpehy naxmy na ceponomku IgA u IgG TecToBM HHUCY MOKa3anu BEJIMKY MPEIU3HOCT KOJ
TybanHOr (QakTopa uHepTHINTeTa KOI CcyodepTrnHux sxeHa (204). ¥V cepoaujarHOCTUIH
TyOapHor ¢akTopa HH(EPTUIUTETa HEKH ayTOpH Aajy npenHoct aHtu- MOMP IgA antutenuma
y ogHocy Ha anTu- MOMP IgG antutena (205). Cauyno, mokasaso je na cy antu- MOMP IgA
aHTHTEJa HAjOOJHM MMYHOJIOIIKH MaKep 3a IMjarHo3y XpoHuYHOT npoctaTtuca (206), a Takohe cy
U y MO3UTUBHO] KOpeNalujy ca XJIaMUANjaTHOM UH(EKIHjOM KO MyIIKapala ca CTepUINTETOM
(207). OoOechaBajyhm pe3ynraT HEKHX HOBHjUX CTyAMja YKa3dyjy Jla HOBH, CHHTETHYKH,
MENTUIHN, BPCHO CIIEIM(PUIHN CEPOJIONIKH TeCTOBU Mory oTKpuTH IgA u IgG anTuTena koja cy
CHaXHO MoBe3aHa ca aktuBHOM uHekujom (208, 209). IllTaBuiie, oBH 1 Ipyry HajJa3|u yKa3yjy
Ha TO Ja y paHuM (hazama mory OuTH mpucyTHa camo cepymcka (IgA) mmm cexperopna (IgG)
aHTHTENA KOja yYKa3yjy Ha TpeHYTHY (aKTUBHY) XJamuaujanny napexkuujy (209, 210). Mehytum,
y CBUM OBHUM HCTpaXMBamkbHUMa ayTOpU Cyrepully Ja je M y TakBUM cly4yajeBuMa IgA
CEPOIIO3UTHUBHOCTH jOIII YBEK TMOTpeOHAa TOTBpJa TECTOM aMIUTMUKAIUje HYKICHHCKHUX
kucenuHa. Heku ayropu Harjamasajy na mo3uTuBHU pe3yatatd PCR-a kon nepBHKaTHUX
y30paKa Ipe/CTaBibajy jak 0Ka3 MPHUCYCTBA XJIaMUAMjadHe MH(EKIHje Y JOHEM T'e€HUTATHOM

TpakTy, IOK HeratuBHU pesynratu PCR-a koj mnepBUKanmHMX Yy30paka HE HCKIbYUY]y
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XJIaMUIMjaTHy MHQEKIH]y TOPHEr T'eHUTATHOT TpakTa KO jKeHa ca crepuauTeToM. CXOaHO
TOME OBU ayTOPH MpPEUIaxy, Ja ce KOJ JKe€Ha y PeNpOIyKTUBHOM JJ00Y KOPUCTH CEpOJIOTHja 3a
JINjarHO3y XJaMuaujanHe WHQEKIHje Topmer reHutamHor tpakra (211). Crora, mako HOBe
CEepOJIOIIKE METO/IC 3aCHOBAHE Ha yIOTPeOU MENTHIHUX aHTHTeHA 0allajy HOBO CBETJIO Ha YJIOTY
ceposoruje 'y aerekiuju C. trachomatis, ceposiomke MeTo[e ce HE MOTY MPENOPYYHTH 32
JeTeKIN]y aKyTHE XJaMuIujalHe HHQpEKUUje NOWUX MapTHja TeHUTAIHOr TpakTa. Mmak,
CEpOJIOTHja MOXE OMTH O]l KOPUCTH KAKO Y EMUAEMHUOJIONIKUM CTyIHjaMa, Tako U y CTyJaujaMa
KOj€ HUCIUTY]y KIMHUYKH CIIEKTap XJaMUIWjaTHUX HH(EKIHja, YKbYydyjyhH KOMIUIMKAIH]e
aKyTHe MH(}eKIuje (PeakKTUBHU apTPHUTHUC), MEP3UCTEHTHY MHQEKIHjy, alu U MaHudecranuje

nep3ucrentHe nHpekuuje (PID, TFI, ekronnuna Tpyanoha).

VY 3emubaMa Tji€ TOCTOjeé C€KOHOMCKH, MPOCTOPHU M KaJpPOBCKH YCJIOBH 3a H3BOhcHE
TeCcTOBa aMIUTM(UKAIM]je HYKICMHCKUX KHUCETWHA MPETNopyKe Cy jacHe, Meh)yTuM y 3eMbama ca
HUCKHUM CTaHJQpOM KOje HE€ HCIYyHkaBajy OBE YCJIOBE, VYIJIABHOM C€ KOpHCTE Jpyre
JIjarHOCTUYKE METOJIE KOje HHUCY MpernopyyeHe 3a JAMjarHo3y akyTHE XJIaMUAujadHe uHperyje.
O063upoM J1a HU Hallla CTyAHuja He Mpernopydyyje HUjelaH Of aHIM3UpaHUX TECTOBa 300T HHUCKE
JNJarHOCTHYKE €(PUKACHOCTH, TMOKYIaJIM CMO KOMOWMHAIIMjOM TECTOBAa Jia IONPABUMO
JIMjarHOCTUYKY €(pUKACHOCT y OJHOCY Ha IMOjeMHAYHE TECTOBE. YpPaIWwiId CMO JBE TIpyIe
KOMOWHAIMj€ TCTOBA: ,,TIO3UTHBHA JIBAa WJW BHUIIE TecTa™ W ,,IO3UTUBAaH OWIIO KOju Tect. Y
KOMOWHAIMjH ,,TIO3UTHBHA JIBa WM BUIIIE TecTa* HajOOJbY IMJarHOCTUYKY €(hUKACHOCT, Y3 HUCKY
censuTuBHOCT mnoka3yjy komOunanuje DIF/RT, DIF/RT/IgG 1 RT/IgG. Kanga ce ymopene ca
Op3uM TECTOM KOjU je TOjeAMHAYHO HWMao Hajoospe mapamerpe, komoOumHarje DIF/RT,
DIF/RT/IgG 1 RT/IgG He mnompaBibajy OUjarHOCTUYKY €(UKACHOCT Op30r TecTa KOju ce
NOjeIMHAYHO TI0Ka3a0 Kao Hajoosbu. OBOM KOMOMHAIIMjOM TECTOBA OYYBAJIM CMO BHCOKE
BPEITHOCTH CIEIM(PUIHOCTH, AJIA Y3 BEIHMKH MaJ CCH3UTHBHOCTH. Ha Taj HA4MH, OBUM CTPOTUM
KPUTEPHUJYMOM CMO caMO ToBehalld TPOIIKOBE IUJarHOCTHKE, ald HE W JUjarHOCTHYKY
epukacHocT. CXOIHO TOMe, OBe KOMOMHAIMje TECTOBa ce Takol)e He MOTry IpPENmopy4YHTH 3a
IMjarHo3y axkyTHe xiamuavjainHe uHpeknuje. Ca apyre crTpaHe, KOMOMHAIIMjOM TeCTOBa
,ITIO3UTUBAH OWJIO KOJU TECT™ TMOMpaBWUIM CMO BPEIHOCTH CEH3WTUBHOCTH Y3 Omar maj
crenuuaHOCTH. Y 0BOj KOMOMHAITMJU TECTOBA HAjOOJbY NMjarHOCTHYKY €(PUKACHOCT MOKa3yje
komOunaimja RT/IgA, a 3atum RT/IgA/IgG u IgA/IgG koje mokasyjy u HajBehe BpeaHOCTH

JIMjarHOCTUYKE TAYHOCTH y OJHOCY Ha Jpyre komOuHaiuje. Mlako oBe koMOMHaNuje, y OJHOCY
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Ha Op3u TecT, UMajy OoJbM OajaHC CEH3UTHBHOCTU M CIEHU(PUYHOCTH OHE HE IONPaBIbajy
nujarHocTuuky egukacHoct. Ciamuno, komOunamuje DIF/IgA u DIF/RT/IgA umajy HajOosbH
OalaHC CEH3UTHBHOCTH U CHEIU(UUHOCTH, AT HA OBE KOMOWHAIIM]€ y OJTHOCY Ha MOjeIMHAYHE
TECTOBE HE TIONpaBJbajy MAMjarHOCTHYKY edukacHocT. DuUHAIHO, aHamM3a pe3ynrara
KOMOMHOBaHE ymnoTpebe TecToBa je Mmokaszaja Ja ce y cllyuyajeBuMa Kaja je Hemoryhe paautu
TECTOBE aMIUIM(UKAIMje HYKICHHCKUX KHCEIMHA MOKe KopucTuTH KomOuHanuja RT/IgA, kako
30or Bucoke ORA wu kappa BpemHocTH, Tako W 300r A00pO H30aTaHCHPAHOT OIHOCA
CEH3UTUBHOCTH U CHEIU(PUYHOCTH, y3 BUCOKY creuuduyHoct on 94,3%. Ca npyre crpane y
CHTYyallljaMa KOje 3aXTeBajy BUCOKY CEH3UTHUBHOCT IpernopyueHa je komOunamuja DIF/IgA koja
y OJHOCY Ha CBE OCTajle IMOKa3yje HajoospbM OalaHC CEH3UTUBHOCTH WM CIEHU(YUYHOCTH Y3
cenzutuBHOCT o1l 100%. CnuuHe pe3ynTaTe HAIIUM MpPYKa U CTydUja y KOjOj je MOKa3aHo Ja
KOMOWHaIIMja pe3yiTara pa3InduTUX TECTOBAa aMIUIHU(UKAIM]je HYKICHHCKUX KHUCETHHA MOXKE,
y3 O4yBaHy CHEIH(PUYHOCT, Aa MONPABA CEH3UTUBHOCT JETEKIMje XIaMUANjaHe HHPEKIHje Y3
HaIoOMEHY Ja YHoTpeOy IojelMHAaYHuX TECTOBA 3a AUjarHo3y XJIaMuaujaiHe nHQekuje Tpeda
OTPAaHUYHUTH MOCeOHO KOJ Mitaaux skeHa (212). Hacynmpor oBuM, ajiv W HaIlIMM pe3yiTaTuMa Cy
pe3yaTaTH CTyIHje y K0joj jeé KoMOMHaIH]a TECTOBa aMIUTU(UKAIN]e HYKJIEHHCKUX KUCETHHA 10
CTpOroM KpuTepHjyMy (00a MO3MTHMBHA pe3ysiTaTa TECTa) IMOKa3ajla HHCKY CEH3UTHBHOCT U
cneuuuynoct (213). Hexku ayropum mnpeanaxy ga ce pe3yiTaTH HEKOJIMKO HECaBpIIEHUX
TECTOBA MOT'Y KOPUCTUTH y KOMOMHaNMju Ja Ou ce neuHUCcAa0 HecaBpILEHHU 3JaTHU CTaHIapH
nmpemMa KoMe ce MOXKe ynopeauTu HoBu TecT (214, 215, 216). Tako je y jennoj ctyauju y3 momoh
KOMOWHaIHj€ ,,[IO3UTHUBHA JBa WJIM BUIIE TecTa neduHMCAH 37aTHU CTaHAAp]l KOJU j€ CIY)KHO 3a
yrnopehuBame HOBUX AMjarHOCTHYKUX TecToBa (217). Jlasbe mpeTnocraBke cy na yrnoTpeda Tpu
TECTa KOja Cy YCIOBHO HE3aBHCHA, a 3aCHMBAJy CE€ Ha Pa3IMYUTHM KIMHUYKUM METoJama,
penuruMo IeTeKIuju aHnTurena, Kyntypu henuja u JJHK ammnudukanuju nma mamy BepoBaTHOhy

Jla HalIpaBH UCTY BPCTY TPEIIKE HETO0 ako KOMOMHAIIN]Y YMHE JBa TecTa amndukanuje (218).

[To y3opy Ha apyre crymuje koje cy ROC ananu3om u jpepunHucameM HoOBuX Cut-Off
BPEIHOCTH YCIIeNe Ja IONpaBe OWUjarHOCTUYKY edukacHOCT TecToBa, ypamwmu cmo ROC
aHanu3y cepymckor HuBoa IgA u IgG anturena Ha xnamuaujaaau MOMP aaturen. ROC kpua
j€ CTaTUCTHYKa METOJIa KOja C€ YeCTO KOPUCTH Y OMOMEIUITUHCKIM HCTP)KUBAIMA 32 TPOLICHY
e(pUKACHOCTH JMjarHOCTUYKUX TECTOBA, OJHOCHO HHUXOBE CIOCOOHOCTH Ja NHUCKPUMHUHUIILY

oOonerne (MO3UTUBHE) 0]l HOPMATHUX (HeraTUBHUX ) ciydajeBa (219). [lopen rpaduukor npukasa
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ROC ananuza naje u TalenapHM NMpHKa3 BPEIHOCTH CEH3UTUBHOCTU M CHEUU(DUYHOCTH 3a
onpehene cut-off BpenHocTH KOje MOTY OUTH O KOPHCTH 3a mopeherbe q1jarHOCTUYKOT YYUHKA
nBa win Buiie tectoBa (220). ITopen tora, mopmuna ucrnon kpuBe (AUC) ciyxu kao modpa
Mepa YKYIHE KIMHUYKE TAYHOCTH TECTa, OJTHOCHO MPEACTaBJbha CIIOCOOHOCT TeCTa Ja pasifKyje
TIO3UTHBHE O] HeraTUBHUX Haunasza. [Ipunmkom onpelhuBama HoBe CUt-Off BpenHoCcTH, yoOHuajeHo
ce TEeXKHU CMamemy Opoja JaKHO HETaTHMBHUX M JIAXHO MO3MTHUBHUX JWjarHo3a. Mebhytum,
yoOr4ajeHo je Ja cMameme Opoja JakKHO MO3WTUBHHX JaujarHo3a (moBehame creruduaHOCTH)
pesyaTtupa noehamem Opoja JaXHO HETAaTMBHUX (CMamEeHEe CEH3UTUBHOCTH) W 0OpHyTO. Ha
ocHOBY pe3ynrata nobujenux ROC anamuzom, MoxkeMo pehu Aa je OCHOBHHM JONPUHOC HAIlle
cTynuje, Tmpe cBera, onpehuBame ontumaiHe Cut-off BpenHocT 3acHOBaHe Ha UICATHOM OJHOCY
CEH3UTHUBHOCTH M CIEUU(PUIHOCTH TecTa yuMe cMo moBehanmu Opoj TayHUX JWjarHO3a, JIOK je
Opoj MOTrpelnIHuX aujarHo3a cBeleH Ha MUHUMYM. Hamme, Ha ocHOBY kapaktepuctuka ROC
kpuBe (IgA: AUC = 0,952; 1gG: AUC = 0,930) nedunucane cy HoBe cut-off Bpenqnoctu (IgA:
S/Co > 0,87; IgG: Ru/ml > 17,57) 3a cepymcku HuBo IgA u IgG anTuTeNna Ha XJIAMHJIUjaITHU
MOMP anturen. Ilokazaaum cmMo ma ce ymotpebom oBux HoBux Cut-off BpemnocTn
JIrjarHoCTHYKa eukacHOCT cepyMckor HuBoa IgA u IgG anturena Ha xnmamuaujanmu MOMP
MOXe 3HauajHO ToOospiIaTH. llpernmenom nocTymHe JUTEpaType MPHUKYIJbEHE IETaJbHUM U
CHCTEMAaTCKHM TPETPAKMUBAKBEM JOCTYMHHMX OHOMEIMIMHCKUX Oa3a mojaraka ,,Medline®,
»KOBSON*, , Embase* u ,,ScienceDirect” momohy cnenehux kpyunux peuu: ,,C. trachomatis®,
»ROC analysys®, ,serum®, ,IgA“ i ,IgG*“ Humcy mnpoHaljeHe cTyauje CIWYHOT AM3ajHA U

METO/IOJIOIIKOT MPUCTYTIA.

XnaMuaujamHe TEHUTOYpHHApHE HMH(EKLHMje Cy 3HavyajaH MEIUIUHCKH M EKOHOMCKHU
npoliieM caBpeMeHOr cBeTa. HemocpeaHe 3apaBCcTBEHE MOCIEAUIIE U OMACHOCT OJ XPOHUYHHX
cekBena, Mehy kojuma je Bogehu mpo0Oiem mojaBa HHGEPTUIUTETA, CBPCTABA]y OBE HH(EKIHjE Y
JaBHO-3/IpaBCTBEHE OOJIECTH Off TMOCEOHOT HWHTEpeca, MOCEOHO 3a TOMmyJalu]y MIIaguX.
[TocrnenuaHo, €KOHOMCKE TMOCIETUIE Cy Bpio 030uibHE. [IponemeHo je HIp. Aa Cy TOAMINEBU
TPOLIKOBU xiamuavjanae uHdeknuje y Kanamam, 3a momynamujy noom ox 10 mo 39 roamna
ykynHo 51.4 mwmona nponapa (221). V apxkaBu WauHOMC TPOIIKOBH TE€HUTOYPHUHAPHHUX
XJaMUAMJATHUX WHQEKIHja Ccy TpolemeHH o oko 27,6 mo 28,8 MuiInoHa monapa, 3a
nonynanujy ox 100,000 craHoBHHMKA y KOjOj je TOAMIIKHA WHIUACHIIA OBOT 000JbeHmha Ouiia o1

oko 5,000 no 5,300 cioyuajeBa (222). TuM moBOJOM, MHOT€ CTY/IHj€ CY UCTPAKUBAIE EKOHOMCKE
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acIieKTe BPJIO PAa3HOBPCHUX HMjarHOCTHYKO-TEPAIMjCKUX CTpaTerdja Koje cy MMase 3a LuJb
UCKOPEHHBAKBE WU CMambHBamke IOCIEIUIa OBUX 000JbeHha. Mojaenn MacoOBHUX OJHOCHO
OpraHW30BaHUX TECTUPAKA U KOHTPOJIE OOJIECTH Yy monynanuju (223), mpuMeHe TUjarHOCTUKE Y
kyhHuM ycnouma (224), ekoHoMcke mepdopMaHCe AMjarHOCTMUKHX METOJIa MPUMEHCHUX Y
by cy30ujama cekBena nHopekuje (225) 1 eKOHOMCKE MOCIeIUIe XPOHUYHUX KOMITIMKAIIN]ja
(226) camo cy Heke o1 OpojHUX TeMa Koje ¢y Ouiie MpeaMeT UCTPaKUBamba MOCICIIHIX TOUHA Y

OBOj 00JIacTH.

CaBpemeHa aMjarHOCTMKA TEHUTOYPUHApHE XJIAMHAWjAIHE WH(QEKIH]je TOoYnBa Ha
MoryhHocTMMa wn300pa BHUIIE METOJa, OJ KOJUX TECTOBH aMIUTM(HKAIMje HYKIEHHCKUX
KHACEIIMHA  MMajy Haj0oJbe aujarHocTuuke nepdopmance. Melyrum, peraTuBHO BHIIA IEeHA
OBHMX METOJA, y OHJOCY Ha JApYyre BpCTE€ TECTHpama, MOXe Ja Oyle HEMOBOJbAaH €KOHOMCKHU
YUHUJIAI] KOjU YCIOBJbaBa IMIMPY MPUMEHY jeTHUHHJUX, Mambe MOYy3AaHUX JIM]JarHOCTHYKHX
TECTOBa WITO je M mIpuMeheHo Kao AyroTpajHa mpakca (227). UumeHu cy Hamopu jaa ce
TEXHOJIOIIKUM YyHanpehemnma mno0oJblia TPOIIKOBHA €()UKACHOCT HOBUX JMjarHOCTHYKUX
Meroma. Y jeaHoj ctynuju y Benwmkoj Bputanuju HIp. je mokazaHo 1a OM TPOIIKOBU NMPUMEHE
MOJIEKYyJIapHE TUjarHOCTUKE y3 OosecHuka (point of care nucleic acid amplification test) Mmornu
na Oyny mamu 3a 11.7 munmona QyHTH, y OJHOCY Ha CTaHAApIHY AMjarHOCTHKY, Y3
OoCTBapuBame 46 BHIIE TOJMHA KBAIMTEHOI JKMBJbeHAa U YKymHO 95000 wu30erHyTHx

HEMOTPeOHUX Kypa jieucka (228).

Pesynratu Hame eKOHOMCKE aHalIU3e Cy TOKa3alu Jia IPUMEHA TECTOBA aMILTH(HUKAIIH]je
HYKJICMHCKMX KHCEJIMHA HHje WCIUIATHBA EKOHOMCKa CTpareruja y OJHOCY Ha Jpyre
JIMjarHOCTUYKE METO/e, MOCeOHO Op3M M CepoNOMIKM TecTOBH. JlogaTHO, WHMIIM]ATHO
KOMOMHOBAaE JiBa MJIM BUIIIE HjarHOCTUYKA TECTa, KOje je 3HATHO pamrpeHa npakca y Cpouju,
noceOHO y rnabopaTopvjamMa y TPUBATHOM BJIACHHUINTBY, j€ Takohe H3pa3sUTO EKOHOMCKH
HeparmoHaiHO. CTynrje Koje Cy MCTpakKMBaje pejaTHBHE OJIHOCE €KOHOMCKHX mepdopMaHch
pa3IUYUTUX  JUJarHOCTHYKUX  METOJa  XJaMHJAWjaTHe TeHUTOypuHapHe  uH(ekmwuje,
MHTEPECAaHTHO, HUCY YeCTe Yy CBETY, a KOJ| Hac, Kako ce Moxe Hahu y JOCTYmHHM H3BOpHMA,
HUCY HHU CIpoBoleHe. Y jeTHOM JeTabHOM CHCTEMATCKOM IpETiely paHHujuX CTYIH]ja, 3a YCIOBE
€KOHOMCKOTI cuctema y Benukoj bputanuju, ydynmeHa je TakBa KOMITApaTHBHA EKOHOMCKA

ananu3a. [lokasano ce aa je mpuMeHa TecToBa aMILTU(HUKAIN]e HYKICHHCKUX KHCEIHHA HE CaMO
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epukacHuja Hero U ekoHoMcku ucmarusyja (130). Haume, y ToM mMozeny nomynanuja je Ouna
xunoTeTnyHa koxopra o 1000 ocoba, yKynHH TPOIIKOBH 3a TECT aMIUIM(UKALM]e HYKIEUHCKUX
kucenmuHa (NAATS) cy uspauynatu Ha 7070 ¢yHTH a MpaBWIIHO Jiedermhe OW OMIIO CITPOBEACHO
koj 12.63 undunupanux 6onecHuka. C apyre cTpaHe, yKYITHH TPOIIKOBH 3a Op3U TECT OJHOCHO
tectT umyHoeceja anturena (Clearview Chlamydia test) cy uzpauynaru va 7180 u 7170 pynru a
MPABUIIHO Jieuewe O Omio crposeneHo kon 10.98 omnocHO 7.14 ocoba ca TeHUTOPYpUHAPHOM
xnamuanjatHoM uHbeknujom. Jlakie, TecToBu aMIuidduKanyje HYKICHHCKHX KHCEIMHA CYy
oMM JOMHHAHTAa €KOHOMCKAa CTpaTervja y TOj €KOHOMCKO] aHAJIM3W, Ca MambUM YKYITHUM

TPOIIKOBUMA U BehoM KIMHUYKOM euKacHoIhy.

HenoBosbaH eKOHOMCKH Npodui TecToBa amIUTU(HUKAIMje HYKIEHHCKUX KHCEJIMHA Y
HAIIIO] CTYIHjH, 32 PA3JIUKY OJ] IPYTUX CIUYHUX UCTPAXKHUBAKA y Pa3BUjCHUM 3eMJbaMa, MOXKE J1a
ce oOjacHM pa3nMKaMa y JpYIITBEHO — EKOHOMCKMM Tmprinkama. Hawmme, 1eHa yciyra
3paBCTBEHUX pagHUKa M (papmakoTepamuje TeHUTOYpPUHApHE XJIaMHIUjalHe HH]eKuuje y
HAIIMOHAJTHOM 3/JpaBCTBEHOM CHUCTEMY je BHUIIECTPYKO HUXKa O]l IIeHA JUjarHOCTUYKUX TECTOBA.
[Tocnenuuno, OoJbe aUjarHOCTHUYKE TMepdOopMaHCKE TECTOBa aMIUTM(HUKAINAje HYKICHHCKHX
KHCEJIMHA, KOje pe3y/aTyjy 3HATHO MamuM OpojeM ocoba Koje ce MOHOBHO JHMjarHOCTHUKY]Y U
HEMOTPeOHO JIeUeHhe HE MOTY Ja KOMIICH3Y]y BHUCOKY, MTOYETHY TPOIIKOBHY pa3jiMKy. YOIITe
y3€B, y HallleM 3/paBCTBEHOM CHCTEMY Yy TPOIIKOBHUKY TpeTMaHa yoOWdajeHuX HHQEKIHja
YPUHAPHOT TPAKTa JOMHHHPA]y TPOIIKOBH KOHBEHLMOHAIHE IUJarHOCTHUKE (YPUHOKYITypa ca
aHTUOMOTpaMoM), JOK je ydemrhe TpOIIKOBa JICKAPCKUX Tperjeaa W Jieuema IOojeAMHAYHO

JAJIEKO KMCIIOJ TIOJIOBUHE YKYITHE BPEAHOCTH TPOIKoBa (229).

Pesynratu ananuse unuIbHE MOMyJallMje y HAIIO] CTyOWjH, y mopehemy ca Ipyrum,
UCTPpXUBAKbUMA y Pa3BHjeHUM 3eMa’baMa Kao IITO Cy MPeTXoAHo moMmeHnyrte y Kanamu u
CjenumeHuM AMEpUUYKHM JApKaBama, TOIYyNUPYy OBakaB 3akibydak (221, 222) Haume, ykynmHuU
TPOIIKOBH 33 EKBUBAJICHTHY TOITYJIAIN]y 00OJIENINX CY, 32 KO HaC BUIIECTPYKO MyTa HIKU HETO
OHHU TIPOLICHLHH Y MOMEHYTUM cryaujama. Ctyamja y apxaBu MnuHOWC je, CIMYHO HaIleMm
UCTPaXUBamky, TaKohe YyKJbydyWsia caMO JMPEKTHE 3IpaBCTBEHE TPOIIKOBE KOjU Cy, Ha
MOITYJIAIIHOHOM HHOBY, MPOLICKHCHH Ha BUIIE MIJIMOHA nonapa. C apyre cTpaHe, 3a pa3iiuKy O
crynuje y Kanaam, unje cy Meroae o0yxBaTuje APy, APYIITBEHY NEPCTIEKTUBY, HAllla CTY/1]a

HUje y3ella y pa3Marpame HeKe MHIWPEKTHE 3paBCTBEHE TPOILKOBE, MOMYT HIIP. TPOIIKOBA 32
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Jeuemhe HEeXeJbEHUX JIejcTaBa IpuMemheHe (hapMakoTepanije HU HE3PaBCTBEHE TPOIIKOBE Kao
IITO Cy TPOIIKOBU I'yOMTKa pajHe CIIOCOOHOCTH, KBAJIUTETA KUBOTA, IyTHU TPOILIKOBU U JPYTO.
Wnak, pa3nuka y MpOIEHEHUM TPOIIKOBMMA je TaKO BEJIMKA Jia C€ YMHH Ja HU YKJbYYHBAHE
TaKBUX TPOIIKOBA y HAIIy CTyIW]y HE OW 3Ha4YajHHUje MPOMEHWJIO OCHOBHU HaIll 3aKJbydaK O
pENaTUBHOM OJIHOCY €KOHOMCKHX Mpo¢miIa MojefUHAYHUX IUjarHOCTUYKUX METOJAa Y Halloj

3CMJbU.

V 3akJbyuKy, Hallla eKOHOMCKA aHaJN3a JOHOCH PAPUTETHE, aKO HE U MPBE pe3ynTare y
HallleM 3J[paBCTBEHOM CHCTEMY KOjH C€ OHOCE Ha KOMIIapaTHBHH MPHKA3 EKOHOMCKOT Ipoduiia
pa3IMYUTUX [WJarHOCTUYKUX METOAa 3a XJIaMUAMjajHe TeHUTOpyuHapHe uHpeknuje. OHH
IPEJCTaB/bajy TEOPUjCKY OCHOBY 3a IJIAHUPAHkE JWJarHOCTHUYKO-TEPAIUjCKUX CTpPAaTEruja OBOT
000Jbema U cripoBohema Majbux UCTpaKHBama Koja Ou Tpebana /1a yKjbyde aHalIu3y J0JaTHHUX
THUIIOBA TPOIIKOBA M KIMHUYKUX MCXOJA U IIUPE OJHOCHO APYrojadrje MepCcueKTHBe Kao MTOo je
CIICHapHO Jieuemha y NPUBATHO] 3JPaBCTBEHOj MpakcH. Takohe, cazHama O TPOIIKOBHOM
npoduily aHaTU3UPaHUX CTpaTerHja M YKYIHO] €KOHOMCKO] omnrTepeheHOCTH IpylTBa Koje
JIoHOCEe WH(MEKIMje TeHUTOYPUHAPHOT TpaKTa XJIAMHAHJOM MOTy 1a Oyay OJ KOPUCTH Y

MJIaHUpamky Mepa yHanpelhema ynpaBibamka CHCTEMOM 37IpaBCTBEHE 3ammTute y Cpouju.
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3AK/bYULIU

YnopenHoMm aHanu3oM pesynrata noOujeHux nomohy 3matnHor crtanpapia (RT-PCR) ca
pesyaTtatuma nobujeHumM yrnorpedbom ckpunuHr tectoBa (DIF, BT, IgA u IgG) yrepheno je
NOCTOjame cinabor ciarama 1o0ujeHux pesyirara. HajOoosbe crnarame y oJHOCY Ha 3J1aTHU
CTaHJaprokasyje Op3u Tect natepainne xpomarorpaduje (BT).

KomOunamujom TtecTtoBa 1O KpUTEpHjyMy ,,IO3UTHBHA JBa WM BHUIIE TecTa" HUCMO
MOMPABUJIM Cllarambe pe3yiTara y OJHOCY Ha IOjeAMHAayHe CKPUHUHI TECTOBE, MPU YEMY
Haj0OJBE cClarame y OJHOCY Ha 3JaTHU CTaHAap I[IOKa3yje KOMOWHAIMja JTUPEKTHE
uMmyHoduryopecterimje u opzor tecra (DIF+BT), maga HM OBOM KOMOHWHAIIMjOM HHjE
IIOIIPABJBEHO cllarame y ogHocy Ha BT.

KoMmOuHammjoM TecToBa MO KPUTEPHUJYMY ,,IIOBUTHBAH OWJIO KOjU TecT™ Takohe HHUCMO
NOTIPaBHJIM CJlarame pes3ysTara y OJHOCY Ha MojequHayHe CKpUHMHT TecToBe. [Ipu Towme,
HajOoJbe crarambe y OJHOCY Ha 3JaTHU CTaHIap IMOKadyje KoMOMHauuja Op3or Tecta u
cepymckor HuBoa IgA (BT/IgA), anu HE 0OBOM KOMOWHAIIMjOM HHjE MOMPABIHEHO ClIarame y
oaHocy Ha BT.

[Mopehemem mujarHocTuuke epUKACHOCTU MOjJEAMHAYHUX CKPUHUHI TECTOBA YTBPIMIU CMO
na BT, mo BehuHM aHanu3upaHux mnapametapa, y3 cymnepuopHy cnenuduynoct (100%),
NO3UTHUBHY npenukTuBHY Bpeanoct (100%), mnpommumpen JynenoB wunuexkc (130%) wu
JIMjarHOCTUYKY TavyHOCT (97%) moka3syje HajooJby OUjarHOCTUUKY epukacHocT. Mmak, 300r
HUCKe ceH3uTuBHOCTH (33%) oBa MeTomace He MOXKE MPEMOPYYUTH 3a JUjarHo3y aKyTHE
XJIAMUUjATHE WHDEKIH]e.

Tect nupexktHe uMyHOGIIyopecueHuje U cepymcku HUBO IQA u IgG anTuTena,y onHocy Ha
BT, mokasyjy 60/be ypaBHOTEXEH OJHOC CEH3UTHBHOCTH M CHEIU(PUYHOCTH, ald ce 300T
U3pa3UTO HUCKE IMO3UTHBHE MPETUKTUBHE BPEAHOCTH HU OBHU TECTOBU HE MOTY MPETIOPYIUTH
3a IMjarHo3y aKyTHE XJIaMuI1jaHe nHPEKIu]je.

KomOuHamjom TecToBa 1Mo KpUTEpHjyMy ,,lIO3UTHBHA J[BA WM BHIIE TECTa" HUCMO YCIIEIH
Jla TIONPaBUMO JIMjarHOCTUYKY €(UKACHOCTY OJHOCY Ha IOjeAMHAYHE CKPUHHUHI TECTOBE,
onHocHo BT koju je mojenuHayHO MMao HajOOJbe mapamMeTpe I1jarHOCTUYKE e(PUKACHOCTH.
CxogHO TOME, OBe KOMOMHAIIMje TECTOBA C€ HE MOTY IPEMOPYYUTH 3a TUjarHO3y aKyTHE
XJIaMUUjaTHE WH(DEKIH]e.

KomOuHnammjoM TecToBa MmO KpUTEPUjyMy ,TIO3UTHBAH OMIIO KOjU TecT™ Takohe HUCMO
yClenu JAa MOMpPaBUMO JAMJaTHOCTUYKY €(PHUKAaCHOCTY OAHOCY Ha IOjelMHaYHe CKPUHUHT
tectroBe. Mmak, kombunammja DIF/IgAkoja mokasyje mo0po u3bamaHcHpaH OJHOC
CEH3UTUBHOCTH U CHEIUPUIHOCTH Y3 cynepuopHy ceH3uTuBHOCT o1l 100% ce u mopexa HUCKe
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10.

11.

12.

13.

NO3UTHBHE MPEAUKTUBHE BPEJHOCTH MOXKE KOPUCTHTHU y CUTYallljaMa KOje 3aXTeBajy BUCOKY
CEH3UTUBHOCT.

ROC ananuzom cepymckor HuBoa IgA u 1gG anturena Ha xnamuaujanau MOMP antures u
onpehuBamem HOBHX Cut-OffBpemHocT (Ha ocHOBY Kapakrepuctuka ROC kpuse)
MOTIPABMIIM CMO JMJarHOCTUYKY €(DHUKACHOCT OBHUX TECTOBA y OJIHOCY Ha pe3yniTare 100ujeHe
Ha OCHOBY CUt—OffBpeIHOCTH TIpenopyyYeHNUXO/1 CTpaHe nmpou3Bolhaua Tecra.

Kopurmthemem HoBuX CUt—0ffBpennoctu cepymcku HuBo IgGrokasyje BUCOKO n3banmaHCHpaH
OJIHOC CEH3UTHUBHOCTU U CIEUU(DUUHOCTU y3 CymnepuopHy ceH3uTuBHOCT of 100%, te ce u
nope HUCKE MO3UTHUBHE NMPEIUKTHUBHE BPEAHOCTH MOXXE KOPUCTUTH Y CHUTYyallMjama Koje
3aXTeBajy BUCOKY CEH3UTUBHOCT.

[Mpumenom HoBux cut-off Bpemnoctn naeduumcanmx wHa ocuoBy ROC anamuse,
nujarHocThuka edukacHoct komOuHamuje IgA+IgG Tecta (mosutmBHA 00a TecTta)
komounarmje IgA/IgG (mosutuBan OMIIO KOjU TeCT) je 3HauajHO moBehaHa y ogHOCy Ha
pesyaTare no0HjeHe Ha OCHOBY CUt—OffBpenHoCTH mpemopydeHuxoa cTpaHe Mpou3Bohaua
TecTa.

ExoHoMcka aHanm3a ykasyje na Cy, 3a JIaTH CIEHAapHo, HajMamH YKYITHH TPOIIKOBH IIO
NanujeHTy Koja Kopumrhema Op3or Tecra, T€ je CTOra ImpHUMEHa OBOI TECTaIOMHUHAHTHA
€KOHOMCKA CTpaTeruja, a MmpBe aITEPHATUBE CY CEPOJIOIIKE METO/IE.

[Ipumena koMmOWHaIM]e TECTOBA HHUjE HWCIJIaTUBA €KOHOMCKAa CTpaTervja jep Cy YKYIHHU
TPOIIKOBU 1O MAIMjeHTy BehH O TPOIIKOBAa MPUMEHE IOjelMHAYHUX TECTOBA, a y CIy4ajy
KOMOWHAIIMje AUPEKTHOT M CEPOJIOMIKMX TECTOBA MPHUONIMIKABAjy CE HajMame HCIIATHUBO]
crpareruju, npumenn PCR metone. UMajyhu y Buay NMpeTXOIHY aHAIHM3Y JIHUjarHOCTUYKE
e(hUKacHOCTH KOMOMHOBAHMX TECTOBA, TAKBOM IPAKCOM c€ jeAuHO yBehaBajy TpOIIKOBU
aHanu3se, 0e3 OMTHO yHanpeheHnX qujarHOCTHUKHUX repdopMaHCH.

HNako cy paujarHocTHYke TmeppopMaHce CBHX TECTOBA, KaKO TOJ€IMHAYHUX, TAaKO U
KOMOMHOBaHUX, y oaHocy Ha PCR Mmetony 3HaTHO crnabuje, leHa BUCOKA MOYETHA II€HA, Y
yCIOBMMa TPOILIKOBA HALIMOHAJIHOI 3/PAaBCTBEHOr CHCTEMa, HE MOXeE Jla Ce KOMIICH3Yje
00JpUM JTMjarHOCTUYKHUM PE3yJITaTUMa Y YKYITHOM €KOHOMCKOM MpOo(UITy AaTOT ClIeHapH]ja.
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Hayuna mucnuninna — IU: MukpoOuonoruja

Ipeamerna oapexnuna/kbyune peun — [I0:  C. trachomatis, aujarHocTHYKKH TECTOBH,

VIK:

JTjarHOCTHYKA e(PHKACHOCT, EKOHOMCKH aCIEeKTH
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HaykaYHuBepsuteTa y Kparyjesiy, 34000 Kpayjegari,
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Ba:xxna nanomena — BH:

N3Bon — Un:

C. trachomatis je majuemrha cekcyanno mpeHocnBa OakTepHjcka HH(peEKIHja y
cety. [Iponemyje ce ma xmamuanja cekcyalrHuM nyTeM uHbuimpa mpeko 100 muwimona
JbYAM CBake TOJIMHE IIMPOM CBeTa. AKyTHe WH(EKIHje IOHmEr TeHUTATHOI TpaKTa
n3asBane C. trachomatis (yperputuc Koa Mylkapaia, HEpPBUTUTHC M YPETPUTHUC KOJ
JKEHa) Cy YIJIaBHOM aCHMIITOMAarcKe Te cTora MH(eKnuje Hajuyemhe mpoJjiase
HEJMjarHOCTUKOBAaHE M HENeYeHe, a Kao mnociemuna Tora kom 20%-40% cnyuajeBa
nH(pEKIMja Ce MUPH y TOPHU TeHUTATHU TPAKT. Y TOPHEM MEHUTATHOM TPAKTY,H MOPE]
aKTUBAallMje HMYHOJIOIIKMX  MexaHu3ama oj0paHe, XJaMHIdje  YCIEBajy J1a
OIICTaHy3axBaJbyjyhu CBOjOjU3Yy3€THOj CHOCOOHOCTH H30eraBamba HMYHCKOT OArOBOpa
nomahiHa, MITO MOXE JIOBECTH JO JI0 030MJbHUX omTehema U KOMIUIMKAIMja Be3aHHUX 3a
PETNPOIYKTUBHO 37paBJbe KEHa.

AcumnroMaTcka mnpupoaa HH(peKuuje Kao M crneuuuyaH pa3BOjHH LUKIYC
XJIaMHIHja IPeACTaBibajy MPaBU W3a30B 32 IMOCTABJbAE AUjarHO3€ aKyTHE XJIaMUAN]aTHe
nHOpeKuje. 3a YCHenHy TUjardo3y XJIaMUIUjaTHIX HHPEKIMja HEOMXO0AHO je HAIPaBUTH
nobap omabup Tecta Koju 00e30ehyje BUCOKY CEH3UTHBHOCT M CHEUU(UUHOCT, ald U
Op3uHy H3BOhema TecTa, WITO Cy MO MpernopyKaMma €BPOICKOI W aMEPHUKOr IeHTpa 3a
KOHTPOJIy OOJIECTH CBakKako TECTOBU aMIUIM(HUKAlMje HYKIEMHCKUX KucenuHa. [lanac je
noctynan Behn 6poj komeprujanaux PCR u RT-PCR TectoBa koje kapakrepwuile BUCOKa
CEH3UTUBHOCT M crneuupuyHocT. MehyTum, BHCOKa IeHa EKOHOMCKHX TPOIIKOBA OBHX
TECTOBA, y3 TEXHUYKY KOMIUIEKCHOCT BE3aHy 3a MPOCTOP, KaJap U ONpeMy, YCIOBUIU CY
na je 3a BehwHy OUjarHOCTHYKUX jabopaTopHja y 3eMJbaMa Ca HIDKHM IPUXOJNMAa OBAj
CTaHAapJ HEAOCTIKaH. Tako je y m300py ONTHMATHOT HjarHOCTUYKOT IPUCTYIIA
HEOIXOJHO 0Aa0dpaTH TeCT KOju MMa 3aJoBojbaBajyhe, He camo nujarHocTHuke, Beh u
eKkoHOMCKe mepdopmance. OCHOBHM IIMJb OBOT HCTPaXHBamba jeyTBphUBame
njarHoctrdke epukacHoctn udetupu mnojenunadnarecta (DIF, BT, IgA u IgG),xao u
KoMOUWHalWje TOMEHYTHX TecToBa, y oaHocy Ha RT-PCR metony xoja mpeacrassba 3maTHU
CTaHAAapA 3a TIOCTaBJbalkhe€ JAWjarHo3e axkyTHe xmamuadjanHe wuHdekuuje. Ilopen
UCTINTHBAaA JAWjarHOCTHYKE €(UKACHOCTH CTYAMja TpYyKa YBHI M y €KOHOMCKY aHAJIN3y
MIOMEHYTHX TecToBa y ogHocy Ha RT-PCR metony.

Pesynraru Hamie ctyauje ykasyjy Ha ci1abo ciarame pesyirata 1oOujeHuX moMohy
snmatHoTr craHgapaa (RT-PCR) ca pesynaratuma mobujeHEM ynoTpeOOM CKPUHUHT TECTOBA
(DIF, BT, IgA u IgG). On cBuX aHaIM3UpaHUX TECTOBA HAjOOJbE Clarame y OJHOCY Ha
37IATHU CTaHJapA Mokasyje Op3u TecT JatepanHe xpomarorpaduje (BT). KomOunamujom
TECTOBA MMOKPUTEPHjYMY ,,[IO3UTHUBHA [1Ba WJIM BHIIIE TeCcTa™ U ,,lIO3UTHBAH OMUJIO KOjU TeCcT™
HHCMO TIOTIPaBIIIN CIIaramepe3yiraTa y OZHOCY Ha T0jeJTMHAYHEe CKPUHHIHT TECTOBE.

Amnanuzupajyhul AMjarHOCTHUKY €(pHUKACHOCT IOjeAUHAYHUX CKPUHHUHI TECTOBA
yrBpawn cmo na BT mnosehmHu aHanu3upaHux mapamerapa IoOKasyje HajooJby



JINjarHOCTUYKY €(UKACHOCT, JOKTECT AUPEKTHE UMYHOQIIYOPECICHIIAjE U CEPYMCKHA HUBO
IgA u IgG anrutena, y omHocy Ha BT, mokasyjy 0Oojbe YpaBHOTEKEH OIHOC
CEH3UTUBHOCTH ¥ criennpuaHOCTH. KOMOMHAIMjOM TECTOBA IO KPUTEPHjyMY ,,lTO3UTHBHA
JIBA WIA BUIIE TECTa™ W ,,[IO3UTHUBAH OWMJIO KOjH TECT HHUCMO YCIEIU Ja TOMPaBHMO
JIUjarHOCTHYKY €(PHKACHOCTY OJIHOCY Ha IMOjeJHHAaYHe CKPHMHUHI TECTOBE, OMHOCHO BT
KOJH je TIOjeMHAYHO MMao HajO0oJbe mapaMeTpe AujarHOCTHYKe epukacHOCTH. CXOIHO
TOME, OBE KOMOHWHAIIMje TECTOBA CE HE MOTYy MPEMOPYYUTH 3a JWjarHO3y aKyTHE
xnamuaujande napexnuje. Mnak, komounanuja DIF/IgA (mo3uTuBan 610 Koju TecT) Koja
Mmokasyje 100po n30ajgaHCHPaH OJHOC CEH3UTHBHOCTH M CICHU(PUYHOCTH y3 CYIEPHOPHY
cenzutuBHocT o 100% Te ce 1 mopen HUCKE MO3UTHUBHE MPEAUKTUBHE BPETHOCTH MOXKE
KOPHUCTUTH Y CUTYyallljaMa Koje 3aXTeBajy BUCOKY CEH3UTUBHOCT. IHTepeHCcaHTaH moaTak
je ma cmo ROC anmamms3om cepymckor HuBoa IgA m IgG aHTHMTEna Ha XJIaMHIIW]jaTHA
MOMP anturen u oxpehuBamem HOBHX CUt—Off BpemHocTH (Ha OCHOBY KapakTepHCTHKA
ROC xpuBe) mompaBwiM JIUjarHOCTHYKY €(QHKACHOCT OBHX TECTOBA Yy OJIHOCY Ha
pesyirare mobujeHe Ha ocHOBY CUt—OffspemnocTn mpemopyuenuxon crpane mpousBolhaua
Tecta. McTo MokeMo Ja KaxeMo | 3a 0be rpyre komOuHaija IgA+IgG tecra (mo3uTHBHA
o6a tecta) u komOuHanuje IgA/IgG (mo3uTuBan OUIIO KOjH TECT).

Exonomcka aHamm3a ykasyje na Cy, 3a JaTH CLEHapHo, HajMamU YKYIHH
TPOIIIKOBH TI0 TAIHMjeHTY Ko Kopuimhema Op30r TecTa, TE je CTora IMpHUMEHa OBOT TeCTa
JOMHHAHTHa EKOHOMCKa CTpaTervja, a NpBE alTEpHATHBE Cy CEPOJIOIIKE METOJE.
[Ipumena komMOWHaLMje TECTOBA HHUje HMCIUIATHBAa €KOHOMCKA CTpaTeruja jep cy yKyImHH
TPOILIKOBH 110 TAlMjeHTy Behin 07 TpOIlKOBa MPUMEHE MojeAMHaYHuX TecToBa. MMajyhu y
BUJly NPETXOJHY aHAIN3Y IHjarHOCTHYKE €()UKACHOCTH KOMOMHOBAaHHMX TECTOBA, TAKBOM
NpakcoM ce jeAuHO YyBehaBajy TpOIIKOBM aHaim3e, Oe3 OWTHO yHampeheHux
IMjarHOCTHYKUX neppopmancu. Mako cy amjarHocThuke nepdopmaHce CBHX TECTOBa,
KaKo TOjeNHAYHNX, TAKO ¥ KOMOMHOBaHUX, Y ogHocy Ha PCR meTomy 3HaTHO ciabuje,
IEHa BHCOKA MOYETHA [IeHa, Y YCIOBMMa TPOIIKOBA HAIIMOHAIHOT 3PaBCTBEHOT CHCTEMA,
HE MOXE Jla ce KOMIIeH3yje OOJbMM [UjarHOCTHYKUM pe3yiTaTuMa Yy YKYITHOM
eKOHOMCKOM Ipoduiry 1aTor creHapuja.
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C. trachomatis is the most common sexually transmitted bacterial infection
in the world. It is estimated that chlamydia sexually infects more than 100 million
people every year worldwide.Acute infections of the lower genital tract caused by
C. trachomatis (uretritis in men, cervicitis and urethritis in women) are mostly
asymptomatic, and therefore infections commonly passed undiagnosed and
untreated. As a consequence, in 20% -40% of cases, the infection spreads to the
upper genital tract. Despite the activation of immune defense mechanisms in the
upper genital tract, chlamydia is able to survive owing to its remarkable ability to
avoid the host immune response, which can lead to serious damage and
complications related to the reproductive health of women.

The asymptomatic nature of the infection as well as the specific
developmental cycle of chlamydia is a real challenge for establishing the diagnosis
of an acute chlamydial infection. For a successful diagnosis of chlamydial
infections it is necessary to make a good selection of the test which provides high
sensitivity and specificity, as well as the speed of the test, which, according to the
recommendations of the European and American Center for Disease Control, are
certainly nucleic acid amplification tests. A number of commercial PCR and RT-
PCR tests are available today, characterized by high sensitivity and specificity.
However, the high price of the economic costs of these tests, with the technical
complexity of space, personnel and equipment, has made it uncertain for the most
diagnostic laboratories in low-income countries. In the selection of an optimal
diagnostic approach, it is necessary to select a test that has satisfactory, not only
diagnostic, but also the economic performances. The main objective of this study is
to determine the diagnostic efficacy of four individual tests (DIF, BT, IgA and
IgG), as well as combinations of these tests in relation to the RT-PCR method,
which represents the golden standard for diagnosing an acute chlamydial infection.
In addition to testing the diagnostic efficiency, the study provides an insight into
the economic analysis of the tests mentioned above in relation to the RT-PCR
method.

The results of our study indicate poor agreement between the results
obtained by using the screening tests (DIF, BT, IgA and IgG) in relation to the
golden standard (RT-PCR). Of the all analyzed tests, the best matching in relation
to the golden standard shows a rapid test of the lateral chromatography (RT). We
did not correct the matching of the results in relation to the individual screening
tests by combining the tests with the criteria "positive two or more tests" and
"positive any test".

Analyzing the diagnostic efficiency of individual screening tests, we have
established that RT shows the best diagnostic efficacy in most of the analyzed
parameters, while the direct immunofluorescence test and serum IgA and 1gG
antibody levels in comparison to RT show a more balanced relation of sensitivity
and specificity. By combining the tests using the criteria "positive two or more



tests” and "positive any test", we were unable to improve the diagnostic efficiency
in relation to individual screening tests that is RT, which individually had the best
parameters of diagnostic efficiency. Consequently, these test combinations cannot
be recommended for the diagnosis of an acute chlamydial infection. However, the
combination of DIF/IgA (positive any test) that shows a well balanced sensitivity
and specificity ratio with superior sensitivity of 100%, and despite a low positive
predictive value, can be used in situations requiring high sensitivity. An interesting
fact is that the ROC analysis of the serum IgA and IgG antibody levels to the
chlamydial MOMR antigen and the determination of new cut-offs (based on the
characteristics of the ROC curve) corrected the diagnostic efficacy of these tests in
relation to the results obtained from the cut-off values recommended by the test
manufacturers. The same can be said for both groups of combination IgA + 1gG
test (positive both tests) and IgA / 1IgG combinations (positive any test).

Economic analysis indicates that for the given scenario, the lowest total cost
per patient is in the use of a rapid test, and therefore the application of this test is
the dominant economic strategy, and the first alternatives are serological methods.
Using a combination of tests is not a cost-effective economic strategy because the
total cost per patient is greater than the cost of using individual tests. Taking into
account the previous analysis of the diagnostic efficiency of combined tests, such
practice only increases the cost of analysis, without significantly improved
diagnostic performance. Although the diagnostic performances of all the tests, both
individual and combined are considerably lower compared to the PCR method, its
high starting price, in the terms of costs of the national healthcare system, cannot
be compensated for better diagnostic results in the overall economic profile of the
given scenario.
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OBPA3AIl 1

U3JABA AYTOPA O OPUTMHAJHOCTH JOKTOPCKE
JTUCEPTALIMJE

Ja, Jenmena Tommh Ilajuh, wu3jaBmyjem na JlokTopcka nucepranyja IOJ HACIOBOM
SJujarHocTruke meppopMaHce M E€KOHOMCKH acleKTH TectoBa 3a jerekiujy Chlamydia-e
trachomatis“ koja je onmOpamenHa Ha @akynTery MEAMUMHCKHX HayKa YHHBEp3UTETa Y
KparyjeBy mpencraBjba OPMIHMHAJHO AyTOPCKO /AeJI0 HACTAJO Kao PE3yNTaT CONCTBEHOT
HCTPaKUBAYKOT Paja.

OBomMm u3jaBom takolhe norsphyjem:

e Ja caM jeIMHHU ayTOP HaBEJCHE JOKTOPCKE JUCepTalyje,

® Ja y HaBEJCHO] JOKTOPCKO] AMCEpPTAIMjH HHCaM M3BPIIMJIA TOBPEIY ayTOPCKOT HUTH
JPYTOT MpaBa MHTEIEKTyallHEe CBOJUHE IPYTHX JIHIIA,

® J1a YMHOXEHU MPUMEpaK JTOKTOPCKE TUCepTalfje y IITaAMITAaHO] M €JIEKTPOHCKO] hopMH y
yyjeM Cce MPUJIOTY Hajla3u oBa M3jaBa caapKu JOKTOPCKY IHUCEpPTaIld]y HCTOBETHY
0J10pameH0j TOKTOPCKO] AUCEPTAITHjH.

VY Kparyjesny,
, 2019. rogune.

[Tornuc ayropa




OBPA3AII 2

N3JABA O KOPUIIREBDY JOKTOPCKE JTUCEPTAIIMJE

Ja, Jenena Tommh Ilajuh:
X Jlo3BoJbaBaM
[[] He no3sossaBam

YHuBep3uterckoj Oubnuorenn y KparyjeBiy na HauMHM JBa TpajHa YMHOXKEHa MpPUMEpKa y
EJIEKTPOHCKO] (GOpPMHU JTOKTOPCKE IUCEpTallrje MO HACIOBOM ,,JlujarHocTuuke nepdopmance u
SKOHOMCKHM acriekTH TecrtoBa 3a jaerekuujy Chlamydia-e trachomatis® koja je onOpamena Ha
dakynTeTy MEAMIMHCKUX Hayka YHHBep3uteTa y KparyjeBiy, ¥ TO y HEIHHH, Ka0 U Ja TO
jelaH TMpUMEpaK TaKo YMHOXKEHE JOKTOPCKE TUCEPTAIHje YYMHHU TPAjHO TOCTYITHHM jJaBHOCTH
myTeM JUTUTATHOT pemno3uToprjyma YHuBep3uteta Yy KparyjeBily #  IE@HTpagHOT
pPENO3UTOPHjyMa HAJISKHOT MHHHCTAPCTBA, TAKO Ja MPUMAIHHUIM jaBHOCTH MOTY HAYUHUTH
TpajHe YMHOXXCHE NPUMEPKE Y €JIEKTPOHCKO] (pOpMU HaBeIEeHE JTOKTOPCKE JHMCEpTallrje MyTeM

npey3uMama.
OBom u3jaBom Takohe
X Jlo3BoJbaBaM

[1] He nossossasam®

NpUNajHUIMMA jaBHOCTH Ja Tako JOCTYMHY JIOKTOPCKY IUCEpPTalnjy KOPUCTE IOJ[ YCIOBHMA

ytBphenum jeanom ox cieaehux Creative Commons nmutieHmu:

'Vkomiko ayrop m3abepe a He J03BOJHM NMPHITATHMIMMA jABHOCTH 13 TAKO AOCTYIHY IOKTOPCKY AHCEpTALH]y
KOPHCTE MOJ yclIoBUMa yTBphenum jenuom ox Creative COmMmONS JIHIIEHIN, TO HE UCKJbYYyje MPABO MPUIIATHUKA
JaBHOCTH J1a HaBeJEHY IOKTOPCKY AMCEPTALUjy KOPUCTE Yy CKiIady ca ojapendama 3akoHa O ayTOPCKOM M CPOJHHUM
npaBUMa.



1) AyropcTBo

2) AyTOpCTBO - IEJIUTH MO/ UCTHM yCJIOBUMA

3) AyropcTBo - 6e3 pepaja

4) AyTOpCTBO - HEKOMEPIIHjaTHO

5) AyTOpCTBO - HEKOMEPIIM]AIHO - JICJUTHU 0]l HICTUM YCJIOBHMA

6) AyTOPCTBO - HEKOMEPIIH]aTHO - 6e3 mpepaa’

VY Kparyjesiy

, 2019. rogune

[Tornuc ayropa

MonuMo ayTope KOju Cy wu3abpamd [a 103BOJC NPHIAIHUIMMA jaBHOCTH 1@ TAKO JOCTYIHY IOKTOPCKY
JICepTanujy Kopucte moj yciaoBuMma yrepherum jennom on Creative Commons JIMICHIM Ja 3a0KPYXKE jeIHY O
nonyhenux muneHiy. JlerajpaH caapikaj HaBeICHUX JIMICHIIN JOCTYIIaH je Ha: http://creativecommons.org.rs/



PAJIOBHM KOJHM CY BUJIU YCJIOB 3A TIPUJABY 3ABPIIEHE
JTOKTOPCKE JUCEPTALIMJE
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Chlamydia trachomatis screening in resource-limited countries —
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Abstract

Introduction: Commercially available assays were evaluated in order to determine diagnostic accuracy of Chlamydia trachomatis specific tests
for screening.

Methods: The study included 225 sexually active men and women, who were tested for genital chlamydial infection in Institute of Public Health
Kragujevac. Three screening tests were used: direct immunofluorescence (DIF) and rapid lateral immunochromatographic test (RT) for
qualitative detection of chlamydial antigens and immunoenzyme (ELISA) test for detection of serum levels of anti-chlamydial IgA and IgG
antibodies. Diagnostic efficiency of these tests were determined in relation to results obtained by RT-PCR method.

Results: Statistical significance between the results obtained by RT-PCR as a gold standard and DIF, RT and ELISA were analyzed using chi-
square ()°) test. Statistical analysis showed a significant difference between RT-PCR and analyzed screening tests: DIF (x> = 303; p < 0.001),
RT ()* =4.19; p = 0.041), serum IgA (3> =4.19; p = 0.041) and serum IgG (> = 67; p < 0.001) which indicates poor agreement between these
tests. Large numbers of false positive (FP) and false negative (FN) results were observed for all tested assays. According to Youden’s index,
serum IgG and DIF testing demonstrated the most-balanced sensitivity-specificity rate. RT assay exhibits the highest expanded Youden’s index,
as well as the best overall diagnostic accuracy.

Conclusions: None of evaluated screening tests can be recommended as individual method for the diagnosis of acute infection. We suppose

that RT-PCR is unlikely to be a cost-effective screening strategy within the Serbian health system.

Key words: Chlamydia trachomatis; acute infection; diagnostic methods.
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Introduction

Chlamydia trachomatis infection is one of the most
common sexually transmitted bacterial infections in the
world [1,2]. In 2016, a total of 1,598,354 cases were
reported to the Centers for Disease Control and
Prevention (CDC) [3]. Rates of chlamydial infections
raised in all the parts of the United States in the period
2015-2016 [3]. The global rate of reported chlamydial
infections in Europe is high, but shows stability. In the
period from 2010 to 2014, the number of cases from 26
countries that were reported to the European Centre for
Disease Prevention and Control increased from 358,489
to 396,128; however, there is a large variation between
the countries and their reported rates [4].

Most of the chlamydial infections are asymptomatic
and therefore undiagnosed and consequently untreated
[5,6]. If C. trachomatis infection remains untreated, it
can lead to serious consequences in reproductive tract
in women including pelvic inflammatory disease (PID),
tubal factor infertility as well as ectopic pregnancy
[7,8]. Because of high prevalence and severe
complications, CDC recommends annual screening of
C. trachomatis in all sexually active adolescents and
young women under 25 years old, for all pregnant
women and all women with increased risk of infection
due to risky sexual behaviour. CDC also recommends
rescreening for all previously infected women three
months after being treated for chlamydial infection [9].
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The asymptomatic nature of infection, as well as the
specific developmental cycle of C. trachomatis is the
real challenge for establishing the diagnosis of acute
chlamydial infection. Significant progress has been
made in the field of diagnosing chlamydial infection in
the last thirty years. Multiple laboratory testing options
can be used to detect C. trachomatis, although some of
them cannot be recommended for routine use [9,10].

C. trachomatis is an obligate intracellular bacterium
and isolation in cell culture is the only test which can
prove the presence of viable chlamydia in a patient’s
sample. This bacterial culture method, although rarely
used nowadays, is still needed in some circumstances to
prove a patient has C. trachomatis infection [11].
Isolation of C. trachomatis in cell culture shows high
specificity, but at the same time there are several
disadvantages, such as technical complexity and
relatively high costs with relatively low sensitivity [12].

On the other hand, a number of commercial tests
that are not based on cell culture are available today.
Polyclonal antibodies for the detection of chlamydial
lipopolysaccharide (LPS) or monoclonal antibodies for
the detection of major proteins of the external
membrane (MOMP) are used in chlamydial antigen
detection assays. With a high specificity of 97-100%,
the sensitivity of commercially available enzyme
immunoassays (EIA) and direct immunofluorescence
assays (DIF) ranges from 60-75% in relation to nucleic
acid amplification tests (NAATSs) [13]. Despite the high
specificity, the unsatisfactory sensitivity and
subjectivity of these tests means they are not
recommended for routine testing of genital tract
samples. Rapid lateral immunochromatographic test
(RT) have similar diagnostic performances so their
application in ambulance screening is being considered
[11]. Despite the lower sensitivity (50-85%), RT as an
easy-to-use, low-cost method which may provide an
casy and reliable alternative in the detection of
chlamydial infections, particularly in a developing
countries [14,15]. Serological tests for the detection of
antibodies specific to chlamydial MOMP are not
recommended for the detection of chlamydial
infections, except for neonatal infections and patients
with tubal factor infertility [11,13].

Over the past decades, tests based on nucleic acid
amplification have become available. NAATs are
highly sensitive with a specificity comparable to cell
culture. With the additional advantages of time saving
and ease of sampling, NAATSs can be implemented on
a variety of clinical specimens particulary on non-
invasive specimens such as urine and vulval swabs [16].
Therefore NAATs are considered as the method of

J Infect Dev Ctries 2018; 12(9):733-740.

choice for detecting of chlamydial infections in the
developed countries [17].

The American and European Center for Disease
Control and Prevention recommends NAATs as the
only tests for the detection of genital tract infections
caused by C. trachomatis in both men and women, with
or without symptoms, because of their superior
sensitivity, specificity and speed [9,10]. According to
the same sources, isolation of C. tfrachomatis in cell
culture and direct immunofluorescence can be used to
diagnose acute genital chlamydial infection only in case
where nucleic acid amplification techniques are
unavailable for any reason.

However, the high costs of these tests along with the
technical complexity related to the space, equipment
and human resources means that most diagnostic
laboratories in developing, low-income countries are
unable to meet this standard. For these reasons, the
majority of laboratories in Serbia are unable to use
NAATs, and the diagnosis of acute chlamydial
infection of the genital tract in more than 90%
laboratories is based on direct immunofluorescence,
serological or rapid tests.

The main objective of this study was to determine
the diagnostic accuracy of direct immunofluorescence
test, rapid lateral immunochromatogaphic test, and two
serological tests for the detection of C. trachomatis.

Methodology
Study population

Prospective study was conducted from January
2015 to December 2016 in Kragujevac, Serbia. The
study population included 225 sexually active
individuals, both males and females, who were
successively tested for genital chlamydial infection in
Institute of Public Health Kragujevac. The study
excluded all persons: (I) under the age of 18 years, (II)
who had any illness, condition or other factor that could
significantly affect the result of the assessment
(pregnancy, menstruation, recent use of antibiotics or
topical preparations during the previous 72 hours, co-
infection with other pathogens, etc.), (IlI) who were
already taking part in another clinical trial orrefused to
participate in the study and (IV) who had any other
circumstances that significantly inhibited their
participation in the study. The study was approved by
the Ethical Committee of the Institute of Public Health
Kragujevac. In accordance with the Declaration of
Helsinki, all the investigated patients signed the Ethical
Committee approved informed consent and were in
every respect informed about their examination.
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Sampling and data collection

The samples were prepared under standard
laboratory protocols. Two swabs were collected from
all participants (cervical in women and urethral in men).
The first swab was used for bacteriological and
mycological examination, direct immunofluorescence
(DIF) and rapid immunochromatographic (RT) tests for
qualitative determination of anti-chlamydial antigens.
The second swab was frozen at -20 °C for subsequent
determination of specific sequences of chlamydia
genome by RT-PCR test. A peripheral blood sample (3
mL) was also taken from all subjects, collected in
polystyrene tubes, centrifuged at 400g and then serum
samples were aliquoted and stored at —20 °C until
further analysis. The serum samples were used to
quantitate the serum levels of IgA and IgG antibodies
to MOMP antigen of C. trachomatis.

Screening methods
Direct immunofluorescence test (DIF) for qualitative
detection of chlamydial antigen

The Chlamydia Cel IF test is a commercially
available rapid direct immunofluorescence test for the
qualitative detection of chlamydial antigen in patients’
samples (Cellabs Pty Lty, Brookvale, Australia). The
samples were tested according to the manufacturer’s
instructions.

Rapid immunochromatogaphic test (RT) for qualitative
detection of Chlamydia antigen
Chlamydia test card is a commercially available

rapid chromatographic immunoassay for the qualitative
detection of chlamydial antigen in patients’ samples
(ulti med Products GmbH, Ahrensburg, Germany). The
samples were tested according to the manufacturer’s
instructions.

Determination of the serum level of the antibodies to the
chlamydial MOMP antigen

The serum samples were used to quantitate the
serum levels of IgA and IgG antibodies specific for
MOMP antigens of Chlamydia trachomatis. Tested

J Infect Dev Ctries 2018; 12(9):733-740.

antibodies were determined by commercially available
enzyme-linked immunosorbent assay (ELISA) kit
according to the manufacturer’s instructions
(Euroimmun, Lubeck, Germany). Cut-off values were
suggested by the manufacturer: RU/mIL > 22 for IgG
and S/Co > 1.1 for IgA.

Diagnostic method
Real-time polymerase chain reaction (RT-PCR)

C. trachomatis Real-TM PCR kit is a commercially
available nucleic acid amplification test for qualitative
detection of C. trachomatis DNA in the clinical
materials by means of real-time hybridization-
fluorescence detection. The test was performed on a Sa
Cycler-96  thermocycler  according to  the
manufacturer’s instructions (Sacace Biotechnologies,
Como, Italy).

Diagnostic criteria

All patients were tested by all screening and
diagnostic methods. In this study, the primary
(independent) variable is the result obtained by RT-
PCR test, whereas secondary (dependent) variables are
the results obtained by DIF, RT and ELISA. Results
obtained by screening tests were read by a researcher
who was blinded to the results obtained from RT-PCR
tests. The diagnostic accuracy of the screening tests was
compared with the results obtained by the RT-PCR
method representing the recommended diagnostic
method (gold standard regarded as the best test under
reasonable conditions) for the detection of acute
chlamydial infection.

Statistical analysis

Variables were presented as frequencies of
individual parameters (categories), and statistical
significance of differences was evaluated by chi-
squared test and Fisher exact test using free on-line
calculator (http://www.physics.csbsju.edu/stats/). For
diagnostic test evaluation MEDCALC  statistical
software was used. Statistical difference of p <0.05 was
considered significant.

Table 1. Percentage of positive and negative results in men and women by four chlamydial screening tests.

Female (n = 146) Male (n = 55) Total (n=201) .
o . v . ” . Fisher Test
positive negative positive negative positive negative
DIF 45 (30.8%) 101 (69.2%) 15 (27.3%) 40 (72.7%) 60 (29.9%) 141 (70.1%) 0.379
RT 2 (1.4%) 144 (98.6%) 1 (1.8%) 54 (98.2%) 3 (1.5%) 198 (98.5%) 0.619
IgA 12 (8.2%) 134 (91.8%) 3 (5.5%) 52 (94.5%) 15 (7.5%) 186 (92.5%) 0.372
IgG 25 (17.1%) 121 (82.9%) 8 (14.5%) 47 (85.5%) 33 (16.4%) 168 (83.6%) 0.419
RT-PCR 6 (4.1%) 140 (95.9%) 3 (5.5%) 52 (94.5%) 9 (4.5%) 192 (95.5%) 0.467

n — number of patients; DIF - direct immunofluorescence; RT- rapid lateral immunochromatographic test; IgA and IgG — antibodies; PCR — polymerase chain

reaction.
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Results

Of the 225 subjects who were included in the study
55 were men aged 20-54 years (mean age 38.9 years)
and 146 were women aged 20-62 years (mean age 35.4
years) had complete results for all screening and
diagnostic tests. The statistical analysis of the results
show that there is no statistically significant difference
between testing results in men and women. All further
analysis was performed in this cohort of 201 subjects
since they had all diagnostic tests completed (while the
other 24 subjects had not) (Table 1).

Using direct immunofluorescence test (DIF) we
found 29.9% of patients tested positive for C.
trachomatis, while 70.1% of the results were negative.
By means of rapid immunochromatogaphic test (RT),
1.5% of patients were positive, while 98.5% were
negative. The presence of serum IgA was found in 7.5%
of cases, whereas 92.5% of tested patients were
negative for IgA antibodies. Analyzing IgG we found
that 16.4% of subjects were positive and 83.6% were
negative for IgG antibodies. Using RT-PCR assay as
gold standard we determined the presence of specific
sequences of C. trachomatis gene in 4.5% cases,
whereas in 95.5% the test result was negative.

For testing of statistical significance between the
results obtained by RT-PCR as a gold standard and DIF,
RT and ELISA chi-squared (y*) test were used.
Statistical analysis showed a significant difference
between RT-PCR and all four analyzed screening tests:
DIF (3> = 303; p < 0.001), RT (}* = 4.19; p = 0.041),
serum IgA (x> = 4.19; p = 0.041) and serum IgG (y° =
67; p <0.001) which indicates poor agreement between
these tests. As a consequence, a large number of false
positive (FP) and false negative (FN) results were
observed for all tested assays (Table 2). Analyzing DIF,

Table 2. Diagnostic accuracy of four chlamydial screening tests.

J Infect Dev Ctries 2018; 12(9):733-740.

we found 53/192 of FP results where RT-PCR negative
findings were categorized by DIF as positive, and 2/9
of FN results where RT-PCR positive findings were
negative by DIF. Considering RT we did not find any
FP result since all RT-PCR negative findings were
properly designated by RT; however, a large-scale of
disagreement was observed against RT-PCR positive
findings with 6/9 of FN results. Similarly, comparing
the results of the RT-PCR with the results obtained by
ELISA IgA, only 11/192 of FP, but 5/9 of FN results
were found. Finally, ELISA IgG assay incorrectly
classified 27/192 of RT-PCR negative findings as
positive (FP), whereas 3/9 of RT-PCR positive findings
were FN.

Table 2 also shows measures of diagnostic accuracy
determined according to results obtained by RT-PCR as
a gold standard. Generally, sensitivities associated with
screening tests ranged from approximately 33% (RT) to
almost 80% (DIF), with negative predictive value >95%
for all assays. Although all evaluated assays have
satisfactory high specificity RT demonstrated perfect
sensitivity (100%) and convincingly showed the highest
positive predictive value (100.0%), whereas other
secreening test have much lower positive predictive
values ranging from approximately 10-30%. To select
the most relevant assay maintaining an accurate and
well-balanced sensitivity—specificity value Youden’s
index were calculated. According to Youden’s index,
serum IgG and DIF testing demonstrate, although low,
the most balanced sensitivity—specificity rate of ~50%.
However, taking into account positive and negative
predictive value as well, RT assay exhibit the highest
expanded Youden’s index (130%), as well as the best
overall diagnostic accuracy (97%).

Statistic DIF RT IgA IgG

True positive 77.8% 33.3% 44.4% 66.7%
True negative 72.4% 100% 94.3% 85.9%
False positive 27.6% 0% 5.7% 14.1%
False negative 22.2% 66.7% 55.6% 33.3%
Sensitivity (Sen) 77.8% 33.3% 44.4% 66.7%
Specificity (Spec) 72.4% 100.0% 94.3% 85.9%
Positive likelihood ratio 2.8 / 7.8 4.7

Negative likelihood ratio 0.3 0.7 0.6 0.4

Disease prevalence 4.5% 4.5% 4.5% 4.5%
Positive predictive value (PPV) 11.7% 100.0% 26.7% 18.2%
Negative predictive value (NPV) 98.6% 96.9% 97.3% 98.2%
Youden’s index 50.2% 33.3% 38.7% 52.6%
Youden’s index (exp.) 60.4% 130.3% 62.7% 69.0%
Accuracy 72.6% 97.0% 92.0% 85.1%

Youden’s index = (Sen+Spec)-100; Youden’s index (exp.) = (Sen+Spect+PPV+NPV)-200; DIF -

immunochromatographic test, IgA and IgG — antibodies.

direct immunofluorescence, RT- rapid lateral
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Discussion
Undiagnosed and  consequently  untreated
C.trachomatis 1infections can lead to serious

complications and consequences in the reproductive
tract [7, 8]. Early diagnostics of an acute chlamydial
infection is exceptionally important, but highly
challenging due to its asymptomatic nature and unique
development cycle of C.trachomatis. A large number of
tests for the diagnosis of chlamydial infection are
available today. According to recommendations of
American and European Center for Disease Control,
NAATs are highly recommended for detection of
genital tract infections caused by C. trachomatis due to
their high sensitivity, specificity and performance
speed.

Our study provides theoretical basis for practical
recommendations regarding to the selection of
screening tests in the detection of an acute chlamydial
infection in cases where nucleic acid amplification
techniques are inaccessible for any reason. One
potential limitation of our study is detection bias.
Namelly, NAATS are evidently better for urine samples
than cervical/urethral swabs and first void urine is
recommended first choice specimen for men. In this
study we used urethral swabs for chlamydia detection
in male patients which may influence chlamydia
detection. However, our study was designed so the
screening tests and gold standard (RT-PCR) are
performed using the same sample. Although the number
of positive cases may be underestimated, the diagnostic
accuracy of the screening tests can be directly compared
to the results obtained from the gold standard. Another
obstacle could be sexual history of patients, as samples
selected for chlamydia testing would depend on the
sexual orientation of the patient. Yet, we assumed that
one could doubt the validity of a sexual history as
patients in Serbia may not be honest due to social norms
and stigmas. While this part is interesting, we consider
that the absence of these anamnestic data can not affect
the diagnostic accuracy of the tests and validity of the
study.

Based on a careful analysis of the results of
individual tests, our study showed that the rapid test has
demonstrated the best diagnostic accuracy. However,
due to disappointing low sensitivity it cannot be
recommended for the diagnosis of an acute chlamydial
infection. Our findings are in accordance with findings
from other studies where low sensitivity (20-60%) of
rapid tests was observed [18-22]. Moreover, the study
of Nateghi Rostami et al. suggest primary screening of
chlamydial infection in women by the low-cost EIA,
but confirmation of the negative results by a DNA

J Infect Dev Ctries 2018; 12(9):733-740.

amplification method is required because of low
sensitivity of EIA assays [23]. Contrary to our results,
some authors showed that currently available rapid tests
show high sensitivity (60-99%) and offer the possibility
of testing patients more difficult to access, which will
also allow the treatment of more cases but still do not
recommend the laboratory use of these tests [24,25].

We also showed that DIF has well balanced ratio of
sensitivity and specificity, but extremely low positive
predictive value, which is the main reason why this test
cannot be recommended for the diagnosis of an acute
chlamydial infection. Similar values of DIF sensitivity
and specificity are also presented in other studies
[13,26-28]. However, opposite to our findings, some of
these earlier studies recommend DIF method as
practical and inexpensive, relevant in routine laboratory
practice and suitable for the early detection of infection
because of its high sensitivity [26,27]. Nevertheless,
false negative and false positive results should be
prevented by taking quality clinical samples, evaluating
of test by the experienced staff and using quality control
samples [27]. When the expanded golden standard is
used, percentage of DIF sensitivity coincides with the
values from our study, with a slightly higher specificity,
but contrary to our findings some authors recommend
the use of this tests in low-prevalence population [28§].
However, other doubt this statement assuming that DIF
is not recommended in low prevalence conditions and
should be used only in the laboratories that process a
small number of samples [13,29].

Our results also provide satisfying results for serum
IgA and IgG testing. These tests had specificity,
negative predictive value, as well as Youden's index
and overal accuracy that were quite high, but due to low
sensitivity and positive predictive value these tests also
cannot be recommended as sole methods for the
diagnosis of chlamydial infection. The vast majority of
previous studies indicate that, except in patients with
suspected chronic CT infection of upper genital tract,
serological IgA and IgG testing have no relevance in
establishing the diagnosis of acute chlamydial infection
[9-13,30]. The results of one study suggest that,
although the correlation of the serology with the active
infection of lower genital tract is very low, it can
exclude the active infection with high reliability [31].
On the other hand, it has been shown that new, synthetic
peptide-based, species specific, serological tests can
detect IgA and IgG antibodies that strongly correlated
with active infection [32,33]. Moreover, this and other
findings suggest that only the serum IgA or secretory
slgA antibody may be present at early stages indicating
active chlamydial infection [33,34]. However, in all of
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these studies, authors suggest that in such cases of IgA
seropositivity, confirmation via detection of C.
trachomatis nucleic acid is still needed.

Our research did not include cost-effectivenes
analysis of the three screening test strategies, because
there are no national data are available about. The
international studies are rare and primarily coming from
the highest-income countries [20]. Taking into account
the price tariffs for different health services within the
Serbian health system as well as the prices for
reimbursed drugs, both regulated by the national found
for health care insurance, we could propose that the
screening test for chlamydial infecton with the best
diagnostic performances, RT-PCR, is highly unlikely to
be cost-effective stratiegy here [35,36]. The RT-PCR
test has very high price (4.2-5.4 times more exepsive
than the other tests) and the physician services and
drugs effective for chlamydial infections (tetracyclines,
macrolides) have low-to-moderate tariffs. Therefore,
the savings which would be achieved with RT-PCR
testings, due to avoidance of unnecessary costs for
diagnostics and treatments of the patients with false
positive and false negative results on other screeneng
test, probably could not compensate the lagre difference
within initial test expenses.

One currently available screening strategy for
controlling chlamydia infection, that is being
considered in resource limited health care systems in
developing countries, is the use of point-of-care (POC)
tests [14,15,37-39]. Although some rapid POC tests are
easy to perform, specific and affordable, currently there
is a little confirmative evidence on POC tests in
screening settings [20,40]. Another possibility, where
NAATS could be good candidate for POC settings, is
usage of pulled urine samples. Urine samples are
noninvasive, acceptable in screening context especially
in men, quick to analyse, do not require trained
personnel and even when pooled, remain an accurate
method for chlamydia detection [41,42]. Therefore, the
use of pooled urine samples would make any global-
based screening strategy easier to implement and more
cost-effective, particularly in developing countries.
Nevertheless, the most cost-effective method for
diagnosis of chlamydia in Serbia and other countries
with similar socio-economic status remain unknown
until appropriate data of future, health-economic
studies are published.

Conclusion

In conclusion, as in other cases of screenings, the
diagnosis of acute chlamidial infections implies a
delicate balance among benefits and risks. Increase in

J Infect Dev Ctries 2018; 12(9):733-740.

sensitivity came at cost of amplifying false positive and
opposite enhancing specificity will lead to increase in
false negative results. According to our results, none of
evaluated screening tests can be recommended as
individual methods for the diagnosis of acute
chlamydial infection. When they are affordable,
NAATS are still preferred as of their superior sensitivity
and specificity. However, for the most diagnostic
laboratories in countries with low incomes, such as
Serbia, this standard will remain unavailable. Until
there is a quite sophisticated cost benefit study or a
change in the market pricing, it seems that DIF and RT
will remain widely used tests for vast majority
laboratories in Serbia and other countries with similar
health care and socio-economic environments.
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ABSTRACT

There is established association between oxidative stress, infections of genital tract and fertility. Genital
tract infections may provoke increased production of free radicals and generate oxidative stress that can
be involved in pathophysiology of a number of reproductive diseases and complications during
pregnancy. The aim of this study was to determine connection between oxidative stress and infertility
associated with persistent chlamydial infection. Serum samples of infertile women with tubal factor
infertility (TFI), women with multiple spontaneous abortions (MSA) and fertile women was screened for
C. trachomatis MOMP specific IgG and IgA antibodies and cHSP60 specific igG antibodies using ELISA. The
levels of superoxide anion radical, nitric oxide and reduced glutathione were determined spectropho-
tometricaly. Serum levels of testosterone, luteinizing hormone and follicle stimulating hormone were
determined by enzyme-linked fluorescent immunoassay method. Our results showed that persistent
infection was more prevalent in TFI than in MSA group, whereas seropositivity was higher in MSA than in
TFI group of patients. We also found that superoxide anion was significantly lower, while LH was
markedly higher in TFI and MSA group of patients. However, when our results were analyzed according to
the serological status of chlamydial infection, we found that parameters of oxidative stress, superoxide
anion and index of oxidative stress, defined as relative ratio between superoxide anion and nitrites sum
and glutathione ((0, —+NO,)/GSH) were significantly elevated in infertile patients with persistent
chlamydial infection compared to seropositive and seronegative patients. Our findings point to the
possible impact of Chlamydia trachomatis infection on prooxidative-antioxidative balance that can
influence fertility potential in women with persistent chlamydial infection.
© 2017 Society for Biology of Reproduction & the Institute of Animal Reproduction and Food Research of
Polish Academy of Sciences in Olsztyn. Published by Elsevier Sp. z o.0. All rights reserved.

1. Introduction

other hand, overproduction of ROS can overpower antioxidant
defense mechanisms, thereby creating an environment that is

Oxidative stress (OS) is a condition characterized by an
imbalance between prooxidants and antioxidants. This relation-
ship can be disrupted by increased levels of reactive nitrogen
species (RNS) and/or reactive oxygen species (ROS), or by reduction
of antioxidant defense mechanisms [1]. A certain amount of ROS is
required for maintenance of normal cellular functions. On the

* Corresponding author at: Faculty of Medical Sciences, University of Kragujevac,
Svetozara Markovica 69, 34000 Kragujevac, Serbia.
E-mail address: dejan.baskic@gmail.com (D. Baskic).
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unsuitable for normal physiological reactions. In women, this
imbalance has been involved in the pathophysiology of a number
of reproductive diseases including tubal factor infertility, polycys-
tic ovary syndrome, endometriosis and unexplained infertility. In
addition, this condition is associated with pregnancy complica-
tions such as miscarriage, recurrent pregnancy losses, preeclamp-
sia, as well as intrauterine growth restriction [2]. Nitric oxide (NO)
is a signal molecule with vasodilatory properties involved in
several physiological and pathological processes [2]. Although the
vasodilatory effect of NO may be therapeutic, excessive production
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can influence the structure and function of proteins, thereby
causing changes in the catalytic activities of enzymes, changes in
the organization of the cytoskeleton, and disturbances in cell signal
transduction. Moreover, NO is a key factor that leads to the
endothelial dysfunction associated with infertility states in both
men and women [3].

Among others, C. trachomatis genital tract infection is widely
associated with the failure of human reproduction. Spread of
chlamydial infection to the upper part of the female genital tract can
cause pelvic inflammatory disease with serious scarring in the
fallopian tubes leading to tubal factor infertility [4]. Inflammatory
responses to genital chlamydial infection lead to activation of
polymorphonuclear leukocytes and macrophages, resulting in an
increased production of ROS and oxidative stress. In that way, OS
may possibly participate in multiple pathological changes that
affect reproductive function of both men and women. Pathological
mechanisms include lipid peroxidation, oxidative DNA damage,
modulation of gene expression and inhibition of protein synthesis
[5]. In several cell lines, chlamydial infection has proved to be the
cause of therelease of ROS and the products of lipid peroxidation [6].
Peroxidation of surrounding cells may induce cell lysis and
consequently can facilitate spreading of chlamydial elementary
bodies. This may partially explain the inflammation and cell damage
occurring during chlamydial infections [7]. Moreover, infection of
epithelial cells of fallopian tubes can cause oxidative damage to
DNA, which may result in elevated levels of 8-OHdG (8-hydroxy-2-
deoxyguanosine), as observed in women with chlamydial infection
and tubal infertility [8]. A biomarker of endogenous oxidative DNA
damage, 8-OHdG is also associated with a lower rate of fertilization
and low quality oocytes [9].

It has been reported, in both human and animal studies, that
female sex hormones might influence host susceptibility, innate
and adaptive immune response and outcome of chlamydial
infection. [10-13]. Other findings suggest that oxidative stress
genes are, at least in part, under the control of sex hormones which
may exert either antioxidative [14-16] or prooxidative effects
[17,18]. Finally, hormonal imbalance is considered as a common
cause of female infertility [19-21].

The complex interplay between oxidative stress response, sex
hormones and persistent chlamydial infection in the etiology of
female infertility is poorly understood. Understanding the mecha-
nisms of their mutual relationships may provide useful for treatment
and/or prognosis of infertility patients. Therefore, serum levels of
oxidative stress biomarkers and female reproductive hormones were
estimated in Chlamydia positive and negative women with tubal
factor infertility, multiple spontaneous abortions and in fertile
women with the aim to determine their possible association with
persistent chlamydial infection and tubal factor infertility.

2. Materials and methods
2.1. Study population and design

This prospective case control study involved female patients
presenting to the Department of Gynecology and Obstetrics, at the
Clinical Center in Kragujevac between July 2011 and December 2012.
The Ethical Committee at the Public Health Institute Kragujevac
approved the study and written informed consent was obtained from
all subjects as stated by the Declaration of Helsinki.

In this study, infertility was defined according to WHO definition
as failure to achieve a clinical pregnancy after 12 months or more of
regular unprotected sexual intercourse either due to the inability to
conceive or carry a pregnancy to a live birth. In agreement with this
definition, inclusion criteria for study entry were infertility due to
tubal factor or multiple spontaneous abortions for at least 12 months
duration. Fertile controls were women who had given birth within

the last 18 months. Exclusion criteria were the use of contraceptive
therapy, known uterine anomalies, history of uterine surgery,
current vaginal or cervical infection, chronic or systemic illness
and male factor infertility.

A total of 104 age matched women, 33 with tubal factor
infertility (TFI), 54 with multiple spontaneous abortions (MSA) and
17 fertile controls were consecutively recruited in the study.
Infertility assessment was carried out by standard procedures.
Tubal factor infertility was verified by hysterosalpingography and
multiple spontaneous abortions were identified by means of
patients’ medical records. Out of 104 enrolled patients, 94 patients
(10 patients were excluded from this analysis due to indeterminate
serological data, see 2.3. antibody analysis) were additionally
subdivided in 3 groups based on their Chlamydia antibody
positivity into: seropositive patients with serological evidence of
persistent chlamydial infection (n=23), seropositive patients with
serological evidence of previous/recent chlamydial infection
(n=29) and seronegative patients (n=49).

2.2. Microbiology screening

After clinical examination, vaginal and cervical samples were
collected from all subjects. Sterile dacron-tipped swabs were taken
from the vaginal sidewall and cervical canal, inserted in sterile tube
containing transport medium and transported to the laboratory
within 2 h. All subjects were tested for the presence of Chlamydia
trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, Candida
albicans and Treponema pallidum using standard microbiology
methods.

2.3. Antibody analysis

Serum samples were obtained from peripheral blood, centri-
fuged and stored at —20 °C until further analysis. All samples were
screened for C. trachomatis MOMP specific IgG and IgA and C.
trachomatis HSP60 (heat shock protein 60) specific IgG using
commercial ELISA kits (Dia.Pro, Milano, Italy and Medac, Wedel,
Germany, respectively). Serum samples were diluted 1:101
(MOMP) or 1:50 (cHSP60) with sample buffer and tested in
microplate wells, according to the manufacturer’s instructions. The
absorbance was measured at 450 nm using RT-2100C microplate
reader (Rayto, Shenzhen, PR China). Results were evaluated
semiquantitatively by calculating ratio of optical density of sample
value (S) and cut-off value (Co). The result was interpreted as
negative when the S/Co ratio was less than 0.9, undefined when S/
Co ratio was greater than or equal to 0.9 and less than 1.1, and
positive when the ratio was greater than or equal to 1.1. Anti-
MOMP IgG and/or IgA seropositive patients with concurrent anti-
cHSP60 seropositivity are defined as patients with serological
evidence of persistent chlamydial infection (cHSP60 seropositive).
Patients who were anti-MOMP IgG and/or IgA seropositive, but
lacking anti-cHSP60 IgG antibody, are defined as seropositive
patients with serological evidence of previous/recent chlamydial
infection (MOMP seropositive). Finally, patients lacking anti-
MOMP and anti-cHSP60 antibodies are defined as seronegative
patients without serological verification of chlamydial infection.
Six patients seropositive for anti-cHSP60 IgG antibody, but
seronegative for IgA/IgG against C. trachomatis MOMP and four
patients with anti-cHSP60S/Co values in the equivocal zone were
excluded from serological analysis.

2.4. Determination of superoxide anion radical (NBT assay)
The concentration of superoxide anion radical (0,°~) was

determined by spectrophotometric method based on the reduction
of nitroblue tetrazolium (NBT) to nitroblue-formazan in the
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presence of O,° ~ [22]. Briefly, 10 .l of 5 mg/ml NBT was added to
100 pul of each plasma samples and incubated for 45 min at 37 °C.
The formazan was solubilized in 10 wl DMSO and the resulting
color reaction was measured spectrophotometricaly at 550 nm on
microplate reader (RT-2100C, Rayto, Shenzhen, PR China). The
results were expressed as nmol/ml.

2.5. Nitrite measurement (Griess assay)

The spectrophotometric determination of nitrites (NO,—), as
an indicator of the nitric oxide level, was performed using the
Griess method [23]. Briefly, the nitrite standard solution
(100 mM) was serially diluted from 100 to 1.6 wM in triplicate
in a 96-well, flat-bottomed, microtiter plate. One hundred
microliters of freshly prepared Griess reagent [equal volumes
of 0.1% N-(1-naphthyl) ethylenediamine and 1% sulfanilic acid
(solution in 5% phosphoric acid) mixed together immediately prior
to application to the plate] was added in 50 .l of each plasma
samples. The absorbance at 550nm was measured following
incubation (5-10 min) using a microplate reader (RT-2100C, Rayto,
Shenzhen, P.R. China). The results were expressed in nmol NO,~/
ml from a standard curve established in each test, constituted of
known molar concentrations of nitrites.

2.6. Determination of reduced glutathione

This assay is based on the oxidation of the reduced form of
glutathione (GSH) with sulphide reagent 5,5'-dithiobis-(2-nitro-
benzoic acid) (DTNB), forming a yellow product of 5'-thio-2-
nitrobenzoic acid (TNB) [24]. Equal volumes of samples and
sulphosalicylic acid (2.5%) were incubated 10 min at 0°C. Color
reaction was measured spectrophotometricaly on microplate
reader at 405 nm (RT-2100C, Rayto, Shenzhen, PR China) following
incubation for 5 min. The results were expressed in nmol/ml from a
standard curve established in each test, constituted of known
molar GSH concentrations.

2.7. Hormone detection

Testosterone (TEST), luteinizing hormone (LH) and follicle
stimulating hormone (FSH) levels were determined by enzyme-

linked fluorescent immunoassay (ELFA) method according to the
manufacturer’s instructions (Tosoh AIA-360 automated immuno-
assay analyzer, Tosoh Corporation, Japan).

2.8. Statistical analysis

Statistical analysis was performed with the appliance of
commercial SPSS program (version 19.0, SPSS Inc., Chicago, IL).
Biological activity data were obtained from duplicate samples. The
data distributions were evaluated for normality by Kolmogorov-
Smirnov test. Statistical significance was determined using the
Student’s t-test or the one-way ANOVA, Mann-Whitney U test or
Kruskal-Wallis depending on data distribution. Chi square test was
used for analysis of non-quantitative variables. The data are
expressed as percentage or median and interquartile range. A p
value < 0.05 was considered as statistically significant.

3. Results

A high rate of seropositivity against chlamydial antigens was
found in our study population. Serological evidence of chlamydial
infection was found in 51.5% and 72.2% of TFI and MSA patients,
respectively, whereas only 5.9% of fertile women showed anti-
chlamydial antibody response (p < 0.001). Compared to the group
of fertile women, the prevalence of both cHSP60 and MOMP
seropositivity were higher in TFI and MSA patients. Serological
evidence of persistent infection (cHSP60 seropositive) tended to be
more prevalent in TFI than in MSA group (45.4% vs 24.1%), whereas
serological evidence of previous/recent infection (MOMP seropos-
itive) was higher in MSA (48.1%) than in TFI group of patients (6.1%)
(p<0.001) (Table 1).

In order to define whether oxidative stress is more affected by
the clinical cause of infertility or serological status of chlamydial
infection, different parameters of oxidative stress were compared
between women with tubal factor infertility or multiple sponta-
neous abortions and fertile women. The data presented in Table 1
show that compared with the fertile controls, the concentration of
superoxide anion radicals is significantly lower in both, TFI and
MSA group of patients (p < 0.05). Determining the level of nitrites,
as a nitric oxide level indicator, we found that there was no
statistically significant difference between TFI, MSA and control
groups. We also found that values of glutathione (GSH) were

Table 1
Serological status, oxidative stress markers and hormone levels in TFI, MSA and fertile women.
Parameter TFI MSA Fertile p-value
n=33 n=>54 n=17
Serology
Seronegative (%) 48.5 27.8 94.1 p <0.0003
MOMP seropositive (%) 6.1 48.1 0 p <0.0006
cHSP60 seropositive (%) 45.4 241 5.9 p <0.0006
Total seropositive (%) 51.5 72.2 5.9 p <0.0008
OS markers
0,’— (nmol/ml) 39.7 (31.1-61.4) 39.8 (30.3-52.9) 59.6 (43.3-77.8) p<0.035
NO,~ (nmol/ml) 20.8 (16.8-24.2) 19.8 (16.5-24.5) 20.1 (18.2-24.4) p>0.05
GSH (nmol/ml) 25.3 (16.8-24.2) 25.0 (19.4-31.6) 22.9 (17.9-37.2) p>0.05
((02"—+NO,")/GSH) (nmol/ml) 2.5 (1.6-4.3) 2.3 (1.7-3.6) 3.0 (2.6-5.1) p>0.05
Hormones
TEST (ng/dl) 51.4 (37.8-69.5) 51.9 (37.5-74.7) 49.2 (35.3-55.8) p>0.05
LH (mlU/ml) 5.9 (2.9-10.8) 5.8 (4.2-7.8) 3.7 (2.5-19.1) p<0.043
FSH (mlIU/ml) 5.3 (3.0-7.8) 5.7 (44-74) 5.6 (4.6-5.8) p>0.05
LH/FSH (mlIU/mll) 1.0 (0.6-1.9) 1.1 (0.8-1.5) 0.9 (0.5-3.1) p>0.05

TFI=Tubal Factor Infertility, MSA = Multiple Spontaneous Abortions, cHSP60 seropositive = Anti-MOMP IgG and/or IgA seropositive/anti-cHSP60 IgG seropositive, MOMP
seropositive =anti-MOMP IgG and/or IgA seropositive/anti-cHSP60 IgG seronegative, OS =Oxidative Stress, GSH = Glutathione, O, — =Superoxide Anion, NO,~ = Nitrites,
TEST =Testosterone, LH = Luteinizing Hormone, FSH = Follicle Stimulating Hormone. The data are expressed as percentage or median and interquartile range.
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slightly higher in the TFI and MSA group than in the control group,
but this difference was not statistically significant. Given that we
found that TFI and MSA patients have reduced levels of the
superoxide anion and slightly increased levels of glutathione, we
determined the index of oxidative stress as a relative ratio between
the sum of superoxide anions and nitrites and glutathione
((0;"—=+NO,7)/GSH) for each group of subjects. This analysis
showed that the index of oxidative stress was lower in the TFI (2.5)
and MSA groups (2.3), as compared to the control group (3.0), but
this difference was not statistically significant.

As noted in Table 1 a significant variation was observed in the
serum level of LH among the tested groups. Although the serum
level of LH was higher in TFI and MSA patients, their LH values were
still within the normal range. Differences between serum levels of
testosterone, and FSH and LH/FSH ratio did not reach statistical
significance. Importantly, in all three groups, the majority of
patients had balanced LH/FSH ratios.

Infertile women are heterogeneous in nature, differing both in
terms of the etiologies of their infertility and the serological status
of chlamydial infection. Therefore, based on the anti-MOMP and
anti-cHSP60 antibody values, patients are classified into three
groups: seronegative, seropositive with serological evidence of
previous infection (MOMP seropositive) and seropositive patients
with serological evidence of persistent infection (cHSP60 seropos-
itive).

Table 2 shows the values of oxidative stress markers and sex
hormones in female patients classified by serological status of
chlamydial infection. We found that the concentration of
superoxide anion radicals was significantly higher in the group
of cHSP60 seropositive patients compared with both, seronegative
and MOMP seropositive subjects (p < 0.05). Nitrate levels,were also
slightly higher in cHSP60 seropositive patients. The values of GSH
were inversely correlated with serological status of chlamydial
infection, as the levels of this antioxidant were notably lower in
cHSP60 seropositive. As our results show, patients with serological
evidence of persistent infection have elevated levels of superoxide
anion, slightly higher levels of nitrites and reduced levels of
glutathione. Therefore, we determined the oxidative stress index
for each of the three groups. This analysis showed that oxidative
stress index was significantly higher in cHSP60 seropositive
patients (3.8; p < 0.05).

Comparison of hormone levels between seronegative and
seropositive patients showed no differences between investigated
groups. Moreover, the majority of patients have approximately
equal amounts of LH and FSH, with a LH/FSH ratio just about one in
all three tested groups.

4. Discussion

Preservation of cellular physiological functions depends on the
homeostatic balance between oxidants and antioxidants. Although
free radicals play an important role in cardiovascular, endocrine,
reproductive and other physiological processes [25,18,26] exces-
sive ROS can cause cellular damage, as well as changes in cell
signaling mechanisms, which interfere with the physiological
processes that are required for normal functions and activities of
human cells [2]. Moreover, OS has been identified as a factor that
plays a crucial role in pathogenesis of infertility in both men and
women. Endometriosis, polycystic ovary syndrome, pregnancy
complications such as hypertension, preeclampsia, intrauterine
growth restriction, spontaneous abortion and recurrent pregnancy
loss can also be consequence of excessive ROS [2,27].

Genital chlamydial infection is a sexually transmitted bacterial
infection with the highest prevalence in the world [7]. It is
described as a potential major cause of fallopian tubes occlusion
and infertility due to damage to the fallopian tubes in women
[28,29]. Pathological mechanisms include complex relationship
between pathological immune responses, both systemic and local,
oxidative stress [8] and harmful effects of these responses [30]
leading to tissue damage - chronic endometritis, salpingitis, pelvic
inflammatory disease and scarring in the fallopian tubes with
distal fallopian tube obstruction [28]. In addition, some studies
showed that hormonal status at the time of infection might
influence host susceptibility and outcome of chlamydial infection
[10-13]. Further, LH was shown to increase expression of
antioxidant enzymes [31,32]. Finally, particular associations
between female sex hormones, immune responses to Chlamydia
and redox balance have been reported in tubal infertility [8,33].

In this study, we investigated possible associations of oxidative
stress parameters related to chlamydial infection and tubal
pathology or spontaneous abortion. Surprisingly, our study
showed that, compared with controls, parameters of OS tend to
be lower in TFI and MSA patients. Our results seem to be a
contradictory to a literature data showing that infertile patients
display an oxidant/antioxidant imbalance presented through
amplified production of reactive oxygen species and low-grade
antioxidant capacity. Increased concentrations of reactive oxygen
species, lipid peroxidation, iron, lead and cadmium, but reduced
levels of total antioxidant capacity, superoxide dismutase, catalase,
glutathione peroxidase, glutathione reductase, as well as vitamins
A, C and E has been found in plasma, serum, follicular and
peritoneal fluid of infertile women [34-37].

Table 2
Oxidative stress markers and hormone levels in Chlamydia positive and negative women.
Parameter cHSP60 seropositive MOMP seropositive Seronegative p-value
n=23 n=29 n=42
OS markers
0,"— (nmol/ml) 55.9 (31.4-66.6) 40.6 (31.5-51.8) 39.4 (31.8-53.8) p<0.023
NO,~ (nmol/ml) 21.8 (18.7-26.0) 19.5 (16.4-23.8) 19.3 (16.6-23.9) p>0.05
GSH(nmol/ml) 21.7 (17.5-25.8) 26.3 (19.3-31.8) 24.5 (19.3-31.3) p>0.05
((02’—+NO,7)/GSH (nmol/ml) 3.8 (2.5-4.6) 2.4 (1.6-3.6) 2.3 (1.6-3.6) p<0.031
Hormones
TEST (ng/dl) 55.2 (42.3-68.1) 48.3 (33.2-77.7) 45.1 (33.9-57.1) p>0.05
LH (mlU/ml) 4.7 (2.4-74) 5.6 (4.2-8.6) 6.4 (4.5-11.0) p>0.05
FSH (mlU/ml) 4.4 (2.7-5.7) 5.4 (4.1-8.0) 5.8 (4.2-9.3) p>0.05
LH/FSH (mlU/ml) 1.0 (0.6-1.5) 1.2 (0.8-1.6) 1.1 (0.7-1.5) p>0.05

CcHSP60 seropositive = Anti-MOMP IgG and/or IgA seropositive/anti-cHSP60 IgG seropositive, MOMP seropositive = anti-MOMP IgG and/or IgA seropositive/anti-cHSP60 IgG
seronegative, OS = Oxidative Stress, GSH = Glutathione, O, — =Superoxide Anion, NO,~ = Nitrites, TEST = Testosterone, LH = Luteinizing Hormone, FSH =Follicle Stimulating

Hormone. The data are expressed as median and interquartile range.
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However, differences between our data and the previous
literature data should be assessed critically. This apparent
disagreement can be clarified by the fact that infertile patients
represent a heterogeneous group of women who differ not only in
terms of clinical causes of infertility but also in serological status of
chlamydial infection. Stratifying infertile women based on the
etiology of infertility revealed that amplified OS in infertile
patients was mostly due to endometriosis [35,38-40,41,42],
polycystic ovarian syndrome [36,43,42] or unexplained infertility
[34,43,44], but not TFI or MSA. Importantly, parameters of OS in
patients with TFI were lower than in infertile women with other
causes contributing to infertility [34-36,38-40,43,42]. Additional-
ly, TFI represents a diverse group of patients with multifactorial
etiologies [45,46], while chlamydia induced tubal pathology
represents a significant portion of TFI cases [28]. Similarly, the
causes of MSA are also multifactorial and traditionally related to
chromosomal abnormalities, hormonal imbalances, immunologic
causes, but also infections [47]. Some recent studies have shown
that a large proportion of patients with multiple spontaneous
abortions have serologic evidence of chlamydial infection (anti-
cHSP60 and/or anti-MOMP antibodies) suggesting that spontane-
ous abortions might also be provoked by endometrial damage from
a past/recent or persistent chlamydial infection [48,49].

When our results were analyzed according to the serological
status of chlamydial infection, we found that infertile patients with
serological evidence of persistent chlamydial infection have
significantly elevated parameters of oxidative stress. Although
oxidative stress-related female infertility caused by other factors is
rather well studied, much less is known about the complex
interplay between chlamydial infection, oxidative stress and tubal
infertility or spontaneous abortions. A systematic review of the
literature in the databases: PubMed, Medline, Embase, Scopus,
Web-of-science, and Google Scholar revealed only three studies
referring to this topic. One study found no difference in oxidative
stress parameters between fertile Chlamydia negative and
Chlamydia positive women with or without tubal infertility
[33]; a second study showed inferior antioxidant capacity and
amplified oxidative stress in infertile Chlamydia positive women
with tubal etiology compared to fertile Chlamydia negative control
[8]; the third study suggests that chlamydial infection could be an
important factor in the pathogenesis of threatened abortion as it
increase oxidative stress [50].

In this study, we also measured levels of female reproductive
hormones in Chlamydia positive and negative women with tubal
factor infertility, multiple spontaneous abortions and in fertile
women. We did not suppose that hormone profile would be
different between fertile and infertile women. The hormone profile
was examined only to eliminate potential confounder. However,
compared to the fertile controls, we found that patients with TFI
and MSA have elevated level of LH. We cannot fully explain this
association, however elevated LH may be involved in immuno-
pathologic mechanism of C. trachomatis induced damage or may be
a consequence of increased oxidative damage related to chronic
inflammation caused by chlamydial persistence or frequent
reinfections. However, we found no difference in the serum levels
of LH between Chlamydia seropositive and their corresponding
seronegative patients, suggesting that elevated LH could be of little
importance in the settings of persistent chlamydial infection.

Our results clearly show that there is no difference in any of the
examined parameters among patients with diverse clinical cause
of infertility (TFI vs MSA). Yet, the differences in the level of
oxidative stress are primarily related to the serological status of
chlamydial infection and not to the clinical cause of infertility.

Finally, to achieve pregnancy, infertile couples typically rely on
assisted reproductive techniques. Regardless of the infertility
cause, increased ROS levels in infertile women are associated with

abnormalities of folliculogenesis and poor quality of oocytes and
embryos [38,40,51]. Moreover, reduced TAC levels in infertile
women [52] are associated with increased susceptibility to ROS-
induced damage, with concentrations of glutathione peroxidase
and GSH in the follicular fluid being negatively correlated with the
maturity and number of high quality embryos [53]. This, in turn,
affects the fertilization rate and outcome of in vitro fertilization
techniques [42,54-56]. Concerning that a large proportion (~50%)
of our patients showed serological evidence of past/recent or
persistent chlamydial infection it is expected that the success of in
vitro fertilization in such cases will be less effective. Therefore,
while assisted fertility offers excellent opportunities to infertile
couples, we should not overlook the importance of chlamydial
persistence and its impact on prooxidative-antioxidative balance.
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SUMMARY

Introduction/Objective The increasing resistance to macrolides and lincosamides among staphylococci
and streptococci is becoming a global problem. The aim of this study was to investigate the prevalence of
macrolide-lincosamide-streptogramin (MLS) resistance phenotypes in staphylococcal and streptococcal
isolates in southeast Serbia.

Methods The MLS phenotypes were determined by the double-disk diffusion method in 2,121 inpatient
and outpatient staphylococcal and streptococcal isolates collected during a one-year period at the
Center for Microbiology.

Results The methicillin-resistant staphylococci isolates were significantly more resistant to penicillin,
erythromycin, clindamycin, gentamicin, and ciprofloxacin (100%, 100%, 29.2%, 65.6%, and 53.1%, respec-
tively) than the methicillin-sensitive ones (93.6%, 64.9%, 12%, 28.9%, and 11.7%, respectively). The induc-
ible clindamycin resistance phenotype was dominant in S. aureus and coagulase-negative staphylococci
isolates. S. pneumoniae, S. pyogenes, and S. agalactiae isolates showed very high resistance to erythro-
mycin (77.8%, 46.2%, and 32.4%, respectively). All staphylococci and streptococci isolates were sensitive
to vancomycin and linezolid, and all beta-hemolytic streptococci isolates to penicillin and ceftriaxone.
Conclusion The phenotypic triage of staphylococci is necessary in order to separate inducible resistant
and truly clindamycin-sensitive isolates. Macrolides should not be recommended for empirical therapy
of streptococcal infections. Penicillins remain the drug of choice for treatment of streptococcal infec-
tions in our local area.
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INTRODUCTION

Inpatient Staphylococcus aureus, Streptococ-
cus pyogenes, and Streptococcus pneumoniae
infections was the biggest problem in the pre-
antibiotic era [1]. Today, when large number
of antibiotics are available, we are once again
faced with the problem of treating infections
caused by penicillin-resistant pneumococci,
methicillin- and vancomycin-resistant strains
of S. aureus and coagulase-negative staphylo-
cocci (CNS) [1].

S. aureus cause a variety of infections, rang-
ing from mild skin infections to fatal bacte-
remia: osteomyelitis, pneumonia, arthritis,

staphylococcal scalded skin syndrome, endo-
carditis, myocarditis, pericarditis, and bactere-
mia [2, 3]. The most common CNS infections
are nosocomial bacteremia related to central
venous catheter, endocarditis in patients with
artificial heart valves, infections from an in-
travenous catheter insertion site, and postop-
erative infections in ophthalmic surgery [2]. S.
pneumoniae bacteria can cause serious invasive
infections, such as meningitis, bacteremia, and
pneumonia, as well as non-invasive infections
such as sinusitis and acute middle ear infec-
tions [4]. S. agalactiae causes serious infections
in newborns and pregnant women, acute and
chronic respiratory infections, endocarditis,
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sepsis, meningitis, and pyelonephritis [5, 6]. S. pyogenes
causes uncomplicated upper respiratory tract and skin in-
fections, but also severe life-threatening infections, which
are very common in developing countries [7].

Macrolide and lincosamide antibiotics are often used
for the treatment of staphylococci and streptococci infec-
tions. Therapeutic use of macrolide-lincosamide-strepto-
gramin group B (MLSb) antibiotics can cause inducible
macrolide-lincosamide-streptogramin group B (iMLSb)
resistance and subsequent clinical failure of therapy, espe-
cially in staphylococcal infections. The iMLSb resistance
phenotype leads to clindamycin treatment failure due
to rapid in vitro conversion of inducible to constitutive
macrolide-lincosamide-streptogramin group B (cMLSb)
resistance phenotype.

A simple way to detect iMLSb-resistant strains is the
double-disk diffusion method (D-test). Without the D-
test, all clinical isolates with iMLSb resistance would be
erroneously interpreted as clindamycin-susceptible caus-
ing inappropriate antibiotic therapy.

The aim of this study was to determine and compare
the prevalence of MLS resistance in staphylococcal and
streptococcal isolates from inpatient and outpatient clini-
cal samples in southeast Serbia. To determine observed
MLS resistance phenotypes, D-test was used.

METHODS

We analyzed 2,121 clinical isolates of staphylococci and
streptococci, collected during a one-year period (Octo-
ber 2012 to October 2013) at the Center for Microbiology
of the Public Health Institute in Vranje, Serbia, includ-
ing 865 isolates from nasal and throat swabs, 810 from
purulent discharge, 442 from genital secretions, and four
isolates from the urine. Multiple specimens from the same
patient were avoided. The following clinical species were
considered: S. aureus, CNS, S. pneumoniae, S. agalactiae,
and S. pyogenes. The local ethics committee approved the
study according to the Declaration of Helsinki (No. 01-
5072/2013). The authors declare that informed consent
was not required.

Bacterial identification

S. aureus was identified using Gram stain, catalase test
(positive), the mannitol salt agar (Chapman medium), and
the tube coagulase test. The staphylococcal strains, which
turn the color of the medium from red to yellow and pro-
duce free coagulase were identified as S. aureus, else were
identified as CNS [2]. S. pneumoniae was identified using
Gram stain, catalase (negative), and optochin test (BioRad
Laboratories, Hercules, CA, USA). The slide agglutination
test was used as confirmatory identification of S. pneu-
moniae (Slidex pneumo-kit; bioMérieux, Marcy—l’Etoile,
France) [8]. S. agalactiae was identified using Gram stain,
catalase test (negative), CAMP test, and rapid latex agglu-
tination test (Streptex-Slidex® Strepto Plus, bioMérieux)
[8]. The identification of S. pyogenes was performed us-

Srp Arh Celok Lek. 2018 Jul-Aug;146(7-8):384-390

ing Gram stain, catalase test (negative), the susceptibility
test to bacitracin (0.04 UI, Taxo A, BBL, BD Microbiology
Systems, Cockeysville, MD, USA), and rapid latex aggluti-
nation test (Streptex-Slidex® Strepto Plus, bioMérieux) [8].

Antibiotic susceptibility testing

The antibiotic susceptibility test was performed by the
standard disk diffusion method using Mueller-Hinton
agar according to the Clinical & Laboratory Standards In-
stitute guidelines [9]. The following antibiotic discs were
used: erythromycin 15 ug, clindamycin 2 pg, gentamicin
10 pg, ciprofloxacin 5 pg, penicillin G 10 pg, ceftriaxone
30 pg, cefoxitin 30 ug, vancomycin 30 pg, linezolid 30 ug
(Bioanalyse®, Ankara, Turkey). Methicillin resistance in
staphylococci was determined by the cefoxitin disk dif-
fusion method (30 pg) [9]. Penicillin-susceptible Staphy-
lococcus isolates were further tested for beta-lactamase
production using a nitrocefin disk test (Bioanalyse®) [2].
Reference strains S. pneumoniae ATCC 49619 and S. aga-
lactiae ATCC 12403 were used for quality control (QC).
QC of erythromycin and clindamycin disks was performed
by reference S. aureus ATCC 25923 strain according to
a standard disk diffusion QC procedure [9]. In addition,
QC was also performed with laboratory’s own strains of S.
aureus and S. pyogenes which show results of both positive
and negative D-test.

Determination of resistance phenotypes

MLSDb resistance phenotypes were determined by the D-
test. Erythromycin (15 pg) and clindamycin (2 pg) disks
were placed at an edge-to-edge distance of 12 mm on in-
oculated Mueller-Hinton agar. The following MLS resis-
tance phenotypes were detected: erythromycin-sensitive
and clindamycin-sensitive (Er/Cli S), cMLSb which were
resistant to erythromycin and clindamycin, iMLSb which
were determined by placing erythromycin and clindamy-
cin disks in adjacent positions resulting in a D-shaped
zone around the clindamycin disk, susceptible to clinda-
mycin (without blunting zone) and resistant to erythromy-
cin (M/MSb), and resistant to clindamycin and sensitive
to erythromycin (LSa/b).

RESULTS

The overall antimicrobial resistance of the tested isolates is
presented in Table 1, except for vancomycin, linezolid, and
ceftriaxone, since resistance to vancomycin and linezolid
among staphylococci and streptococci, and resistance to
ceftriaxone among streptococci were not detected.
Staphylococci showed the highest resistance rate to
penicillin, while the lowest showed S. pyogenes and S.
agalactiae isolates (Table 1). Methicillin-resistant Staphy-
lococcus aureus (MRSA) (86.2%, 112/130 community- and
87.5%, 28/32 hospital-acquired) and methicillin-resistant
coagulase-negative staphylococci (MRCNS) (87.8%, 43/49
community- and 100%, 22/22 hospital-acquired) isolates
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showed the highest resistance rate to erythromycin, while
S. agalactiae showed the lowest resistance. The highest
resistance rates to clindamycin were among community-
associated strains of S. pneumoniae (38.2%, 21/55) and
MRSA (29.2%, 38/130), while the lowest were among
community-associated strains of methicillin-sensitive
Staphylococcus aureus (MSSA) and methicillin-susceptible
coagulase-negative Staphylococcus (MSCNS). S. agalactiae
(72.7%, 101/139 community- and 72.7%, 8/11 hospital-
associated) and MRSA (65.6%, 21/32 hospital-acquired)
isolates showed the highest resistance rate to gentamicin,
while MSSA and MSCNS isolates showed the lowest re-
sistance. MRSA (40.8%, 53/130 community- and 53.1%,
17/32 hospital-acquired) and MRCNS (34.7%, 17/49
community- and 40.9%, 9/22 hospital-acquired) isolates
showed the highest resistance rate to ciprofloxacin, while
S. pneumoniae and MSSA isolates showed the lowest re-
sistance rate (Table 1).

A comparison between hospital- and community-asso-
ciated isolates showed significantly (p < 0.05) higher resis-
tance rate to gentamicin in hospital-associated S. aureus,
MSSA, and MRSA isolates than in community-associat-
ed ones (Table 1). MRSA compared to MSSA hospital-
and community-acquired isolates showed significantly
(p < 0.05) higher resistance rate to all observed antibiotics.
CNS isolates showed significantly (p < 0.05) higher resis-
tance rate to cefoxitin and erythromycin in hospital- than
in community-associated isolates. MRCNS compared to
MSCNS community-acquired isolates showed significant-
ly (p < 0.05) higher resistance rate to penicillin and gen-
tamicin. MRCNS compared to MSCNS community- and
hospital-acquired isolates showed significantly (p < 0.05)
higher resistance to cefoxitin, erythromycin, and cipro-
floxacin. A comparison between S. pneumoniae isolates
showed significantly (p < 0.05) higher resistance rate to
cefoxitin in hospital- than in community-associated iso-
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lates. Significant differences (p < 0.05) were found between
S. pneumoniae and S. agalactiae to penicillin, clindamycin,
gentamicin, and ciprofloxacin (in community-acquired
isolates), and to erythromycin (in community- and hos-
pital-acquired isolates); between S. pneumoniae and S.
pyogenes to penicillin, erythromycin, and clindamycin (in
community-acquired isolates); between S. agalactiae and
S. pyogenes to penicillin, gentamicin, and ciprofloxacin (in
community-acquired isolates) (Table 1).

The iMLSB was the most prevalent phenotype among
methicillin-resistant and methicillin-susceptible staphy-
lococci except among hospital-acquired MSCNS strains,
where M/MSb resistance phenotype was dominant (Ta-
ble 2). The cMLSb phenotype was the most prevalent in
MRSA strains (27.7%, 36/130 from outpatient and 21.9%,
7/32 inpatient specimens). LSa/b phenotype was the rar-
est among all of MLS resistance phenotypes and most
common in MRSA strains from inpatient samples and in
MSCNS and MSSA strains from outpatient samples.

A comparison between inpatient and outpatient iso-
lates showed a significant (p < 0.05) difference in MRSA
and MSCNS isolates with M/MSb phenotype (Table 2). A
comparison between MRSA and MSSA isolates showed
a significant (p < 0.05) difference among community-ac-
quired isolates in the frequency of Er/Cli S, cMLSb, and
iMLSb phenotypes, and among hospital-acquired isolates
in the frequency of Er/Cli S and cMLSb phenotypes. A
comparison between MRCNS and MSCNS isolates showed
a significant (p < 0.05) difference among community-ac-
quired isolates in the prevalence of Er/Cli S, and among
hospital-acquired isolates in the prevalence of Er/Cli S and
iMLSb phenotypes (Table 2).

The cMLSb was the most prevalent phenotype among
S. pneumoniae from outpatient isolates, among S. agalac-
tiae from inpatient and outpatient isolates, and among
S. pyogenes from inpatient isolates (Table 3). The M/MSb

Table 1. Antimicrobial resistance rates among community- and hospital-acquired staphylococci and streptococci isolates

Cefoxitin Penicillin Erythromycin Clindamycin Gentamicin Ciprofloxacin
Bacteria Comm. | Hosp. | Comm. | Hosp. | Comm. | Hosp. | Comm. | Hosp. | Comm. | Hosp. | Comm. | Hosp.
n/N (%) | n/N (%) | n/N (%) | n/N (%) | n/N (%) | n/N (%) | n/N (%) | n/N (%) | n/N (%) | n/N (%) | n/N (%) | n/N (%)
S aureus 130/784 | 32/160 | 723/784 | 142/160 | 464/784 | 94/160 | 68/784 | 10/160 | 159/784 | 56/160 | 96/784 | 23/160
: (16.6) (20) (92.2) (88.8) (59.2) (58.8) (8.7) (6.3) (20.3) (35) (12.2) (14.4)
MRSA 130/130 | 32/32 | 130/130 | 32/32 | 112/130 | 28/32 38/130 8/32 58/130 21/32 53/130 17/32
(100) (100) (100) (100) (86.2) (87.5) (29.2) (25) (44.6) (65.6) (40.8) (53.1)
MSSA 0/654 0/128 | 593/654 | 110/128 | 352/654 | 66/128 | 30/654 | 2/128 | 100/654 | 37/128 | 40/654 | 5/128
(0) (0) (90.7) (85.9) (53.8) (51.6) (4.6) (1.6) (15.3) (28.9) (6.1) (3.9
CNS 49/583 | 22/116 | 527/583 | 110/116 | 343/583 | 83/116 | 74/583 | 11/116 | 112/583 | 29/116 | 58/583 | 19/116
(8.4) (19) (90.4) (94.8) (58.8) (71.6) (12.7) (9.5) (19.2) (25) (9.9) (16.4)
MRCNS 49/49 22/22 49/49 22/22 43/49 22/22 10/49 1/22 28/49 9/22 17/49 9/22
(100) (100) (100) (100) (87.8) (100) (20.4) (4.5) (57.1) (40.9) (34.7) (40.9)
MSCNS 0/534 0/94 478/534 | 88/94 |300/534 | 61/94 64/534 10/94 82/534 20/94 41/534 11/94
(0) (0) (89.5) (93.6) (56.2) (64.9) (12) (10.6) (15.4) (21.3) (7.7) (11.7)
S. pneumoniae 14/55 7/9 5/55 1/9 35/55 7/9 21/55 2/9 24/55 3/9 0/55 0/9
P (255) | (778) | (9.1) | (11.1) | (636) | (77.8) | (382) | (22.2) | (436) | (333) 0) (0)
s agalactiae } } 0/139 0/11 45/139 2/11 30/139 1/11 101/139 8/11 45/139 4/11
-a9 (0) (0) (32.4) (18.2) (21.6) 9.1) (72.7) (72.7) (32.4) (36.4)
S, pyogenes } } 0/238 0/26 104/238 | 12/26 40/238 7/26 79/238 10/26 51/238 6/26
-PYog (0) (0) 437) | (462) | (168) | (269 | (332) | (385) | (14) | (23.1)

MRSA - methicillin-resistant S. aureus; MSSA — methicillin-susceptible S. aureus; CNS - coagulase-negative staphylococci; MRCNS - methicillin-resistant
coagulase-negative staphylococci; MSCNS - methicillin-susceptible coagulase-negative staphylococci

DOI: https://doi.org/10.2298/SARH170407197M
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Table 2. The frequency of macrolide-lincosamide-streptogramin resistance phenotypes among community- and hospital-acquired staphylo-

cocci isolates

MRSA MSSA MRCNS MSCNS
Phenotypes | Comm. Hosp. Comm. Hosp. Comm. Hosp. Comm. Hosp.
n) | n(%) 2 N | n%) Pl nee | nee) i n%) | n(%) i
Er/Cli S 16(12.3) | 3(94) 0.768 | 299 (45.7) | 62(48.4) | 0.628 | 6(12.2) 0(0) 0.167 | 225(42.1) | 32(34) 0.172
cMLSb 36(27.7) | 7(21.9) | 0.656 27 (4.1) 2(1.6) 0.205 | 10(20.4) | 1(4.5) 0.154 | 55(10.3) | 9(9.6) 1.00
M/MSb 16(12.3) [ 10(31.3) | 0.014 | 91(13.9) | 24(18.8) | 0.172 | 13(26.5) | 10(45.5) | 0.169 | 98(18.4) | 27(28.7) | 0.024
iMLSb 60 (46.2) | 11(34.4) | 0.242 | 234(35.8) | 40(31.3) | 0.362 |20(40.8) | 11(50) 0.605 | 147 (27.5) | 25 (26.6) | 0.900
LSa/b 2(1.5) 1(3.1) 0.485 3(0.5) 0(0) 1.00 0(0) 0(0) 1.00 9(1.7) 1(1.1) 1.00
Total 130 (100) | 32(100) 654 (100) | 128 (100) 49 (100) | 22 (100) 534(100) | 94 (100)

MRSA - methicillin-resistant S. aureus; MSSA — methicillin-susceptible S. aureus; MRCNS — methicillin-resistant coagulase-negative staphylococci; MSCNS

- metbhicillin-susceptible coagulase-negative staphylococci; Er/Cli S - susceptibility to erythromycin and clindamycin; cMLSb - constitutive resistance to
macrolide-lincosamide-streptogramin B; M/MSb - resistance to macrolide/macrolide-streptogramin B; iMLSb — inducible resistance to macrolide-lincosamide-
streptogramin B; LSa/b - resistance to lincosamide-streptogramin A / streptogramin B

Table 3. The frequency of macrolide-lincosamide-streptogramin resistance phenotypes among community- and hospital-acquired streptococci

isolates
EREa. S. pneumoniae S.agalactiae S. pyogenes
Comm.n (%) | Hosp.n (%) p Comm.n (%) | Hosp. n (%) p Comm. n (%) | Hosp. n (%) p
Er/Cli S 20 (36.4) 2(22.2) 0.706 85(61.2) 9(81.8) 0.211 134 (56.3) 14 (53.8) 0.837
cMLSb 21(38.2) 2(22.2) 0.469 21 (15.1) 1(9.1) 1.00 40 (16.8) 7 (26.9) 0.276
M/MSb 9(16.4) 3(33.3) 0.351 18(12.9) 1(9.1) 1.00 45 (18.9) 5(19.2) 1.00
iMLSb 5(9.1) 2(22.2) 0.253 6 (4.3) 0(0) 1.00 19 (8) 0(0) 0.232
LSa/b 0(0) 0(0) 1.00 9(6.5) 0(0) 1.00 0(0) 0(0) 1.00
Total 55(100) 9(100) 139 (100) 11 (100) 238 (100) 26 (100)

Er/Cli S - susceptibility to erythromycin and clindamycin; cMLSb - constitutive resistance to macrolide-lincosamide-streptogramin B; M/MSb - resistance to
macrolide/macrolide-streptogramin B; iMLSb - inducible resistance to macrolide-lincosamide-streptogramin B; LSa/b - resistance to lincosamide-streptogramin

A/ streptogramin B

was the most prevalent phenotype among S. pneumoniae
from inpatient isolates, and among S. pyogenes from out-
patient isolates.

There was no significant (p > 0.05) difference between
community- and hospital-acquired streptococci isolates
in the frequency of MLS resistance phenotypes (Table 3).
A comparison between S. pneumoniae and S. agalactiae
showed a significant (p < 0.05) difference among com-
munity-acquired isolates in the frequency of Er/Cli S and
c¢MLSb phenotypes, and among hospital-acquired isolates
in the frequency of Er/Cli S. A comparison between S.
pneumoniae and S. pyogenes showed a significant (p < 0.05)
difference among community-acquired isolates in the fre-
quency of Er/Cli S and cMLSb phenotypes (Table 3).

DISCUSSION

Development of antimicrobial resistance in staphylococci
and streptococci includes the emergence of multidrug-
resistant bacteria. Initially, MRSA strains mainly caused
hospital infections [10]. However, since about a decade
ago, the number of community-acquired MRSA strains
has significantly increased in a number of countries [10].

All of our staphylococcal and streptococcal isolates were
susceptible to vancomycin and linezolid, and all of beta-
hemolytic streptococcal isolates were susceptible to penicil-
lin and ceftriaxone, similar to other researchers [11, 12, 13].

In our study, 20% (32/160) of hospital-associated and
16.6% (130/784) of community-associated S. aureus iso-
lates were resistant to methicillin, with no significant
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difference in prevalence between hospital and commu-
nity MRSA strains. The prevalence of hospital-associated
MRSA strains in Belgium, Bulgaria, and France based on
2015 surveillance data were similar to ours, whereas those
in Romania, Malta, Portugal, Cyprus, and Greece were
much higher (over 30%) [3]. Regarding coagulase-nega-
tive staphylococci, we found 8.4% (49/583) of community-
acquired and 19% (22/116) of hospital-acquired MRCNS
isolates, whereas other authors found higher percentage
(62.2%) of MRCNS isolates among hospital strains [14].
In our study, all of MRSA and MRCNS isolates were re-
sistant to penicillin, which was in accordance with a global
report of antimicrobial susceptibility testing [10]. More
than half of Staphylococcus isolates in our study were resis-
tant to erythromycin, similar to global macrolide resistance
rate in staphylococci [15]. We found that more than 85%
of MRSA and MRCNS isolates showed significantly higher
resistance to erythromycin than the MSSA and MSCNS
isolates (about 55%). Similar data have been reported in
other regions of Serbia and Greece [14, 16]. We found high
prevalence of resistance to clindamycin, gentamicin, and
ciprofloxacin among community- and hospital-associated
MRSA and MRCNS isolates, and low among MSSA and
MSCNS isolates, similar to other studies [11, 17]. We did
not find a significant difference between community- and
hospital-acquired S. aureus isolates in resistance to all an-
timicrobial agents, except to gentamicin (for both MRSA
and MSSA isolates). In addition, among our CNS isolates,
there were significantly more inpatient isolates resistant
to cefoxitin and erythromycin than outpatient isolates.
Both hospital- and community-acquired MRSA showed
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higher resistance rates to all tested antimicrobial agents
than MSSA isolates, and MRCNS showed higher resistance
rates to all antibiotics than MSCNS isolates (except inpa-
tient isolates to clindamycin), similar to a study conducted
by Kim et al. [17]. However, Povazan et al. [14] found ex-
tremely higher resistance rates to clindamycin, gentamicin,
and ciprofloxacin among their hospital-acquired MRCNS
strains (more than 70%) in relation to ours.

Generally, the iMLSb was the most frequent phenotype
among methicillin-resistant (about 40%) and methicillin-
susceptible staphylococci (about 30%) except outpatient
MSCNS isolates, where the M/MSb phenotype was domi-
nant (28.7%), similar to studies from different geographic
locations [11, 18]. In Europe, there was a high prevalence
(more than 80%) of the cMLSb phenotype in MRSA,
whereas the iMLSb was dominant in MSSA isolates [15,
16]. In our study, there were no significant differences of
prevalence of MLS phenotypes between inpatient and out-
patient staphylococci isolates, except for M/MSb pheno-
type, which was significantly more prevalent in inpatient
than in outpatient MRSA, and MSCNS isolates. Among all
of MLS phenotypes, the rarest LSa/b was found in MRSA,
MSSA, and MSCNS isolates, as well as in France and the
Czech Republic [19, 20]. One of MSSA isolates was differ-
ent from other LSa/b phenotypes by channel of sensitivity
between clindamycin and erythromycin disc, and it looked
like a “keyhole” In South Korea, similar novel phenotype
has been described in 46 of S. agalactiae isolates [5].

There were no significant differences between our com-
munity- and hospital-associated S. pneumoniae isolates in
their resistance to antibiotics. Only a small percentage of our
S. pneumoniae isolates showed resistance to penicillin (9.1%,
5/5 community- and 11.1%, 1/9 hospital-acquired), while
Mladenovi¢-Anti¢ et al. [21] discovered higher resistance
to penicillin (27%) in hospital-acquired pneumococci iso-
lates in the first decade of this century in the Nisava region,
Serbia. In our region, we discovered a very high resistance
rate to erythromycin in S. pneumoniae (63.6%, 35/55 com-
munity- and 77.8%, 7/9 hospital-acquired isolates), which
was in accordance with findings by Dini¢ et al. [22] (78.4%
and 65.6%, respectively). However, Hadnadev et al. [23] and
Mija¢ et al. [4] found lower rate of resistance to erythromy-
cin in S. pneumoniae (36% and 45%, respectively) in their
studies in Serbia. Some parts of Malta and Romania had
similar prevalence rate of macrolide resistance among S.
pneumoniae in 2012 and 2015 to our findings. Wide inter-
country variations in the emergence of macrolide-resistant
S. pneumoniae were recorded across Europe, with preva-
lence ranging from 0% to 74% in a period from 2012 to 2015
[3]. Also, a very high resistance rate to clindamycin among
our community-associated strains of S. pneumoniae (38.2%,
21/55) was detected, while neither one of our S. pneumoniae
isolates showed resistance to ciprofloxacin, which was simi-
lar to other researches from Serbia [22, 24].

In our region, cMLSb phenotype was the most preva-
lent (38.2%) of all S. pneumoniae isolates from outpatient
samples, whereas the M/MSb (33.3%) was dominant
among hospital-acquired isolates. Different from our
tindings, authors from the Nisava district and central and
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northern parts of Serbia found that the dominant MLS
resistance phenotype was cMLSb among hospital isolates
of S. pneumoniae, but authors from Italy yielded results
similar to our findings [22, 23, 25, 26].

There have been no S. agalactiae isolates resistant to
penicillin and ceftriaxone in Italy either [13]. Our S. aga-
lactiae isolates showed relatively high resistance rates to
erythromycin (32.4%, 45/139 community- and 18.2%,
2/11 hospital-acquired) and clindamycin (21.6%, 30/139
community- and 9.1%, 1/11 hospital-acquired). In Italy,
the same resistance to erythromycin (19%) was observed
among S. agalactiae isolates as was the case in Spain, but
the resistance to clindamycin was significantly higher
(53%) [6, 13]. There was a similarity between our region
and regions of the United States regarding resistance rate
to erythromycin among S. agalactiae isolates (ranged from
38% to 41.9%) [27]. In our area, very high resistance rates
to gentamicin (about 70%) and ciprofloxacin (about 30%)
among both community- and hospital-associated S. aga-
lactiae isolates were found.

The cMLSb resistance phenotype was dominant among
S. agalactiae community-acquired strains, whereas the
same proportions of cMLSb and M/MSb were found as
the commonest resistance phenotype among hospital-
acquired S. agalactiae isolates, consistent with other stud-
ies [13, 27]. We detected a small percentage of rare LSa/b
resistance phenotype (6.5%, 9/139) among community-
acquired S. agalactiae isolates, similar to another study
[13]. Resistance rate to macrolides and lincosamides in
S. agalactiae has been steadily increasing, although it varies
greatly between regions [13].

We did not find a strain resistant to penicillin among
S. pyogenes isolates, so it remains the first-line antibiotic
in the treatment of S. pyogenes infections [28]. Very high
resistance rates to erythromycin among our S. pyogenes
(43.7%, 104/238 community- and 46.2%, 12/26 hospital-
acquired) isolates were found, while the reported resis-
tance rate to erythromycin among community-acquired
S. pyogenes isolates in Serbia from 2004 to 2009 was only
19% [4]. Resistance rates to erythromycin, clindamycin,
gentamicin, and ciprofloxacin among our S. pyogenes iso-
lates were higher than in other parts of Serbia and some
European countries [7, 29]. The very high resistance to
erythromycin among our S. pyogenes isolates can be ex-
plained by uncontrolled and excessive consumption of
total macrolides and long-acting macrolides (i.e. azithro-
mycin) and other antibiotics in Southeast Serbia.

Dominance of the M/MSb phenotype among commu-
nity-acquired S. pyogenes isolates observed in our study
corresponds well with the results of many other studies
[25, 28, 29]. In addition, cMLSb was the most common
resistance phenotype among our hospital-associated
S. pyogenes isolates. However, MLS phenotype is increas-
ingly reported in Europe [7].

In general, the resistance rates to macrolides and lin-
cosamides showed wide variations in bacterial species and
geographical region. These variations were mostly devel-
oped because of differences in antimicrobial use, infec-
tion prevention, and infection control practices in different
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regions. Monitoring the frequency of staphylococcal and
streptococcal resistance to macrolides and lincosamides
and various mechanisms of resistance at the local level
is essential for determining empirical therapy. Physicians
should consider local and regional resistance patterns
when they choose an appropriate medication for the treat-
ment of both inpatient and outpatient staphylococcal and
streptococcal infections.

CONCLUSION

This study is the first extensive report on macrolide and
lincosamide resistance of common hospital- and commu-
nity-associated staphylococcal and streptococcal isolates
in Southeast Serbia. Our results indicated that there was a
significant prevalence of the iMLSb resistance phenotype
in all inpatient and outpatient staphylococcal isolates, and
phenotypic triaging of all staphylococci is necessary in or-
der to distinguish inducible resistance and truly clindamy-
cin-susceptible isolates. The methicillin-resistant inpatient
and outpatient staphylococci isolates were significantly
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more resistant to penicillin, erythromycin, clindamycin,
gentamicin, and ciprofloxacin than methicillin-sensitive
ones. Our findings also indicate a very high resistance to
macrolides in both inpatient and outpatient S. pneumoni-
ae, S. pyogenes, and S. agalactiae isolates, which reached
77.8%, 46.2%, and 32.4%, respectively, so these antibiot-
ics should not be recommended for empirical therapy of
infection caused by these bacteria. Penicillins remain the
drugs of choice for treatment of streptococcal infections
in our local area. Because of constant changes of resistance
rates to antibiotics, survey of the antibiotic usage and de-
velopment of resistance is recommended.
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CAXETAK

YBog/Lum Pactyha pe3ucteHuuja Ha Makponuae v IMHKo3a-
Mye Kof CTaduIoKOKa 1 CTPeNnTOKOKa je nocTana rnobanHu
npo6nem.

Linrb oBe cTyamje je 610 fa UCTPaXM yuyecTanocT Makponua-
nnHKo3ammg-cTpentorpamuH (MJ1C) peHoTnoBa pe3ncreH-
Lyje Kop 13onata ctaduiokoKa v CTPENTOKOKa Y jyroncTouHoj
Cpbuju.

Metoge MJIC deHoTNOBY 6Unu cy yTBpheHn andy3noHom
METOAOM JyrJIor Aucka Ha 2.121 60/IHUYKOM 11 aMbyNaHTHOM
1301aTy CTadUIOKOKa 1 CTPENTOKOKa NPUKYMN/bEHOM TOKOM
jegHoroguwiber neprioga y LieHTpy 3a Mukpobuonorujy.
PesyntaTtu /305atn cTadpmnoKoka pe3nCTeHTHIX Ha METULIUIVH
61NN Cy PE3VICTEHTHM}U Ha NEHNLMAVIH, EPUTPOMULIMH, KNNHAA-
MULMH, FEHTaMULMH 1 unpodnokcaumH (100%, 100%, 29,2%,
65,6% 1 53,1%, pefom) Hero oCeT/bMBM Ha METULIIVH (93,6%,

DOI: https://doi.org/10.2298/SARH170407197M

64,9%, 12%, 28,9% 1 11,7%, pepom). UHayunbunHu deHotun
pe3nCcTeHTaH Ha KNMHAAMULVH je 6110 JOMMHAHTaH Kog r3osaTa
S. aureus v ctadunoKosna HeraTUBHKX Ha Koarynasy. M3onatu
S. pneumoniae, S. pyogenes u S. agalactiae nokasanu cy Beoma
BUCOKY pe3uncTeHLujy Ha eputpomuLmH (77,8%, 46,2% v 32,4%,
penom). CBu 13onat ctadpunoKkoka 1 CTpenpoKoka 6mnu cy
0CeT/bUBM Ha BAHKOMULIH 1 INHE30MA, @ CBY U30naTu beTa-
XEMOJIUTNYKINX CTPENTOKOKA Ha MEHNLMAVH 1 LepTPUaKCOH.
3aksmpyuyak OeHoTMNCKa TPWjaxa CTadUNOKOKa je HeOMNXoAHa
Aa 6y ce ofBOjMN HAYLMOUAHO PE3NCTEHTHN Of U3onaTa
CTBAPHO OCET/bUBUX HA KNIMHAAMULIMH. Makponnau ce He npe-
nopyuyjy 3a eMnMpWjCKy Tepanujy CTPeNTOKOKHUX NHdeKLMja.
MeHnUMNVH ocTaje nek n3bopa 3a TpeTMaH CTadpUIOKOKHMX
VHeKLja y Haliem OKpyry.

KmbyuHe peun: ctapunokoke; ctpentokoke; MJ1IC peHoTMNOBM
pe3vcTeHuyje; MHAYLMOMIHA pe3ncTeHLMja Ha KNTMHAAMULVH
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