(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 7-8 (376-377) Hioan-ABrycr 2026

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Sexually transmitted infections remain a
major clinical and global public health burden. Nucleic acid
amplification tests are recommended for the molecular detection
of urogenital sexually transmitted infections. Although
physician-collected urethral swabs have traditionally been used
for STI testing in men, swab collection is invasive and may
cause substantial discomfort. First-void urine is a promising
non-invasive alternative that can support molecular STI testing
and screening in men.

Aim of study: To compare first-void urine with physician-
collected urethral swab specimens for PCR-based detection
of sexually transmitted infections in men with multiple sexual
partners.

Material and methods: A prospective paired specimen-
comparison study included 148 men aged 22-49 years. Urethral
swabs were collected first by a physician, followed by the
collection of the initial 20-30 mL of first-void urine. PCR
testing targeted Chlamydia trachomatis, Neisseria gonorrhoeae,
Mycoplasma genitalium, and Trichomonas vaginalis. Paired
results were analyzed using exact McNemar tests and Cohen's
kappa.

Results: At least one STI pathogen was detected in 128 of 148
men (86.5%). First-void urine detected at least one pathogen
in 128 participants, whereas the urethral swab detected at
least one pathogen in 100 participants. All 28 participant-level
discordant results were first-void urine-positive/urethral swab-
negative (p<0.001). First-void urine yielded higher detection for
C. trachomatis (43 vs 38; p=0.063), N. gonorrhoeae (55 vs 45;
p=0.002), and M. genitalium (75 vs 62; p=0.0002). T. vaginalis
detection was identical in both specimens (27 vs 27).

Conclusions: First-void urine demonstrated equal or higher
molecular detection yield than urethral swab for all four STI
pathogens studied, supporting its use as a practical specimen
for molecular STI testing in men with multiple sexual partners.

Key words. First-void urine, urethral swab, sexually
transmitted infections, PCR, multiple sexual partners.

Introduction.

Sexually transmitted infections (STIs) remain a serious
and complex clinical problem, as well as a global public
health concern. According to the World Health Organization
(WHO), more than 374 million new curable cases of STIs are
reported annually worldwide, primarily caused by Chlamydia
trachomatis, Neisseria gonorrhoeae, and Trichomonas vaginalis
[1].

Despite the high global prevalence of STIs and their associated
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complications, including infertility, ectopic pregnancy, preterm
delivery, fetal and neonatal mortality, endometritis, pelvic
inflammatory disease, and cervical neoplasia [2,3], which
constitute a significant public health burden, STIs are still
underrepresented in scientific research. The lack of research
significantly hinders efforts to minimize and eliminate the harm
caused by these problems [4].

From a clinical perspective, dermatovenereologists frequently
encounter male patients suffering from urethritis [5,6]. It is
worth noting that clinical diagnosis of the etiology of STIs
is unreliable due to the nonspecificity of symptoms [7-9].
However, a significant portion of infections are asymptomatic,
which facilitates undetected transmission and increases the risk
of long-term complications in sexual partners [4,10-13].

Therefore, etiological diagnosis based on laboratory testing
is essential, as early detection allows appropriate patient
management and helps limit transmission and prevent
complications [14,15]. However, traditional diagnostic methods
have limited sensitivity, and their accuracy depends strongly on
sampling technique and pathogen load, increasing the risk of
false-negative results [16,17].

Nucleic acid amplification tests (NAATSs), particularly
polymerase chain reaction (PCR), are recommended
laboratory methods for detection of urogenital infections due
to their superior sensitivity and specificity compared to culture,
microscopy, or antigen detection methods [18].

Traditionally, urethral swab sampling has been regarded as
the standard specimen for the detection of urethral pathogens.
However, urethral swabbing is an invasive procedure and,
depending on the technique used, it can cause discomfort or
fear in patients. These factors may negatively impact patient
compliance and limit participation in screening.

First-void urine (FVU) represents a non-invasive alternative
that captures exfoliated epithelial cells and pathogens shed into
the distal urethra. Several studies have reported comparable
performance between FVU and urethral swabs; moreover, in
men, FVU is recognized by guidelines as the optimal specimen
for the diagnosis of urogenital chlamydia and gonorrhea [18].

However, the question remains whether urine-based PCR can be
considered consistently superior to urethral swab-based testing
across different pathogens, clinical presentations, preanalytical
conditions, and test systems. This uncertainty provides the
rationale for the present study. To our knowledge, this is the
first prospective paired comparison of FVU and urethral swab
specimens for PCR-based STI detection conducted in Georgia.

Optimizing specimen selection has implications beyond
analytical sensitivity. It may influence patient-centered care,
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screening uptake, public health control, and early detection of
asymptomatic infections.

This prospective paired specimen-comparison study aimed
to compare FVU and urethral swab specimens for PCR-based
detection of four common STI pathogens in men attending a
dermatovenereology center.

Materials and Methods.

Study design and setting:

A prospective paired specimen-comparison study was
conducted among men attending a dermatovenereology service
in Georgia. Participants were recruited from patients presenting
for STI-related consultation, screening, or evaluation of
genitourinary symptoms at the Georgian National Center of
Dermatology and Venereology. Each participant provided
both a urethral swab and an FVU specimen during the same
clinical visit. Molecular testing was performed under identical
laboratory conditions for both specimen types.

The study was conducted from February 2025 through
February 2026 at the National Center of Dermatology and
Venereology in Tbilisi, Georgia, with molecular testing
performed at the affiliated laboratory of the Aleksandre
Natishvili Institute of Morphology, Ivane Javakhishvili Tbilisi
State University. Reporting was prepared with reference to
STARD recommendations for paired diagnostic studies [19,20].

Ethical statement:

The study was conducted in accordance with the Declaration
of Helsinki. Ethical approval was obtained from the institutional
ethics committee (approval No. 11_09/2024). Written informed
consent was obtained from all participants before enrollment.
Clinical and laboratory data were processed in anonymized
form.

Given the sensitive nature of STI-related clinical information,
all data on sexual behavior, symptoms, and laboratory results
were recorded in anonymized form and analyzed without
personal identifiers.

Participants:

The study included 148 men aged 22-49 years who reported
multiple sexual partners, defined for this study as two or
more sexual partners within the preceding 3 months. Both
symptomatic and asymptomatic men were eligible. Participants
were excluded if they had received relevant antimicrobial
therapy within 4 weeks before sampling, had undergone STI
treatment within the preceding 30 days, or had incomplete
paired specimen data. Participants were consecutively recruited
during routine clinical visits.

Participants were classified as symptomatic if they reported
urethral discharge, dysuria, urethral burning, genital discomfort,
or other genitourinary symptoms. Sexual behavior and symptom
status were based on participant self-report during clinical
evaluation. Participants without these features were classified
as asymptomatic (Table 1).

Specimen collection:

Participants were instructed not to urinate for at least 2 hours
before sampling. A physician collected the urethral swab first,
followed immediately by collection of the initial 20-30 mL of
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FVU in a sterile container. Both specimens were transported to
the laboratory within 2 hours at room temperature and processed
according to the manufacturers' protocols.

DNA extraction and PCR testing:

DNA was extracted using the GeneJET Viral DNA/RNA
Purification Kit (Thermo Fisher Scientific, USA). PCR testing
was performed on paired FVU and urethral swab specimens. The
STI-focused analysis included four pathogens: C. trachomatis,
N. gonorrhoeae, M. genitalium, and T. vaginalis.

The Alpha IVD STI Real-Time PCR Kit-1 was used for
detection of N. gonorrhoeae, M. genitalium, and T. vaginalis,
and the TaqPath Menu | GeneProof Chlamydia trachomatis PCR
Kit was used for the detection of C. trachomatis. All assays
were performed and interpreted according to the manufacturers'
validated protocols and quality-control recommendations. Each
pathogen in each specimen was classified as detected or not
detected.

Outcomes and statistical analysis:

The primary outcome was the paired detection yield of FVU
compared with the urethral swab for each STI pathogen.
Detection yield was defined as the number and percentage of
participants with a positive PCR result for each pathogen in
each specimen type.

Secondary outcomes included paired agreement, discordance
direction, and overall detection of at least one STI pathogen.
Co-detection was defined as the detection of two or more of the
four STI pathogens in the same participant. For participant-
level co-detection analysis, a pathogen was considered detected
if it was positive in either paired specimen type.

Categorical variables were summarized as counts and
percentages. Age was summarized as the mean and range.
Detection rates were calculated using the total number of
participants as the denominator. Absolute detection differences
were calculated as the FVU detection percentage minus the
urethral swab detection percentage.

Because FVU and urethral swab specimens were obtained
from the same participants, paired binary results were compared
using two-sided exact McNemar tests. Cohen's kappa was used
to describe agreement beyond chance. A p-value <0.05 was
considered statistically significant. Because no independent
reference standard was available, analyses focused on paired
positivity, agreement, and discordant results between FVU and
urethral swab specimens.

Results.

Participant characteristics:

A total of 148 men were included. The age range was 22-49
years, and the mean age was 31.5 years. 126 participants were
symptomatic, and 22 were asymptomatic. 20 participants out
of 148 had no STI pathogen detected by the four-pathogen
PCR panel. Of these 20 STI-negative participants, 18 were
symptomatic, and 2 were asymptomatic. Among asymptomatic
participants, 20 of 22 had at least one STI pathogen detected.

Overall STI detection:

At least one of the four STI pathogens was detected in 128 of
148 participants (86.5%) by FVU compared with 100 of 148



participants (67.6%) by urethral swab. At the participant level,
100 men were positive in both specimen types, 28 were FVU
-positive/urethral swab-negative, none were FVU-negative/
urethral swab-positive, and 20 were negative in both specimen
types. The paired difference was statistically significant (exact
McNemar p<0.001). Cohen's kappa for the aggregated “any STI
pathogen” endpoint was 0.491.

Organism-specific detection yield:

FVU vyielded equal or higher detection counts than urethral
swab for all four pathogens. C. trachomatis was detected in 43
FVU specimens and 38 urethral swab specimens, corresponding
to detection rates of 29.1% and 25.7%, respectively. N.
gonorrhoeae was detected in 55 FVU specimens and 45 urethral
swab specimens, corresponding to detection rates of 37.2% and
30.4%. M. genitalium was detected in 75 FVU specimens and
62 urethral swab specimens, corresponding to detection rates of
50.7% and 41.9%. T. vaginalis was detected in 27 specimens
of each type, with identical detection rates of 18.2% (Table 2).

Paired agreement and discordance:

All organism-specific discordant results favored FVU. For
C. trachomatis, 38 pairs were positive in both specimens, 5
were FVU-positive/urethral swab-negative, none were FVU

Table 1. Participant characteristics.

Characteristic

Participants, n

Age, mean, years

Age range, years

Symptomatic participants

Asymptomatic participants

At least one STI pathogen detected

No STI pathogen detected

STI-positive among symptomatic participants
STI-positive among asymptomatic participants

Table 2. Detection yield by specimen type.

FVU positive, n (%)
128/148 (86.5%)
43/148 (29.1%)
55/148 (37.2%)
75/148 (50.7%)
27/148 (18.2%)

FVU, first-void urine; US, urethral swab.

Pathogen

Any STI pathogen
Chlamydia trachomatis
Neisseria gonorrhoeae
Mycoplasma genitalium
Trichomonas vaginalis

Table 3. Paired agreement between FVU and Urethral Swab PCR results.

Endpoint / Pathogen Concordant positive gﬁf{}{:};gt_)
Any STI pathogen 100 28
Chlamydia trachomatis 38 5

Neisseria gonorrhoeae 45 10
Mycoplasma genitalium |62 13
Trichomonas vaginalis 27 0

FVU, first-void urine; US, urethral swab.
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-negative/urethral swab-positive, and 105 were negative in
both specimens. The paired difference did not reach statistical
significance (exact McNemar p=0.063), and agreement was
almost perfect (kappa=0.915).

For N. gonorrhoeae, 45 pairs were positive in both specimens,
10 were FVU-positive/urethral swab-negative, none were FVU-
negative/urethral swab-positive, and 93 were negative in both
specimens. The paired difference was statistically significant
(p=0.002), with high agreement (kappa=0.850).

For M. genitalium, 62 pairs were positive in both specimens,
13 were FVU-positive/urethral swab-negative, none were FVU-
negative/urethral swab-positive, and 73 were negative in both
specimens. The paired difference was statistically significant
(p=0.0002), with high agreement (kappa=0.825).

For T. vaginalis, complete concordance was observed: 27 pairs
were positive in both specimens, and 121 were negative in both
specimens (Table 3).

Co-detection of multiple STI pathogens:

Among the 128 STI-positive participants, 78 had one STI
pathogen detected, 32 had two pathogens, 14 had three
pathogens, and 4 had all four pathogens detected. Thus, 50 of
128 STI-positive men (39.1%) had two or more STI pathogens
detected (Table 4).

Value

148

31.5

22-49

126/148 (85.1%)
22/148 (14.9%)
128/148 (86.5%)
20/148 (13.5%)
108/126 (85.7%)
20/22 (90.9%)

US positive, n (%) Absolute difference, percentage points
100/148 (67.6%) +18.9

38/148 (25.7%) +3.4

45/148 (30.4%) +6.8

62/148 (41.9%) +8.8

27/148 (18.2%) 0.0

:}lilc;}i(};g:_) S:gnact(i)‘l;gant Exact McNemar p Kappa
0 20 <0.001 0.491
0 105 0.063 0.915
0 93 0.002 0.850
0 73 0.0002 0.825
0 121 Not calculated 1.000



Table 4. Number of STI pathogens detected per participant based on FVU PCR results.

Number of STI pathogens detected Participants, n (%) among STI-positive participants |Participants, n (%) among all participants
No STI pathogen - 20/148 (13.5%)
One STI pathogen 78/128 (60.9%) 78/148 (52.7%)
Two STI pathogens 32/128 (25.0%) 32/148 (21.6%)
Three STI pathogens 14/128 (10.9%) 14/148 (9.5%)
Four STI pathogens 4/128 (3.1%) 4/148 (2.7%)
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Figure 1. Detection yield of FVU and urethral swab specimens for the four STI pathogens and the aggregated “any STI pathogen” endpoint.
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Figure 2. Distribution of the number of STI pathogens detected per participant in the overall cohort (n=148), based on FVU PCR results.
Footnote: Because no urethral-swab-only positive results were observed, participant-level combined paired PCR results were identical to FVU
PCR results.
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Discussion.

This prospective paired study of 148 men with multiple sexual
partners found that FVU provided equal or higher PCR detection
yield than a physician-collected urethral swab for all four STI
pathogens analyzed. The difference was statistically significant
for N. gonorrhoeae and M. genitalium, showed a non-significant
trend for C. trachomatis, and showed complete concordance
for T. vaginalis. Importantly, all discordant organism-specific
results were FVU-positive/urethral swab-negative.

The study population consisted predominantly of sexually
active men of reproductive age, which corresponds to the
demographic group most strongly associated with STI
transmission worldwide. Although symptomatic presentation
was the most common reason for consultation, 20 of 22
asymptomatic participants (90.9%) tested positive for at least
one of the studied STI pathogens, emphasizing the clinical
importance of screening strategies beyond symptom-based
diagnostics [10,21].

The study deliberately focused on four clinically established
sexually transmitted pathogens and excluded M. hominis, U.
urealyticum, and U. parvum. This restriction is methodologically
important because detection of these organisms may represent
colonization rather than active STI, particularly in asymptomatic
individuals [22]. By limiting the primary analysis to C.
trachomatis, N. gonorrhoeae, M. genitalium, and T. vaginalis,
the study avoids inflating or distorting agreement statistics due
to high-prevalence organisms of uncertain clinical significance.

The higher detection yield observed with FVU is biologically
plausible. The first urine stream may collect urethral secretions,
infected epithelial cells, and organisms shed from a wider distal
urethral surface than a single swab can sample. Contemporary
European and UK guidance recognizes FVU as an appropriate
specimen for urogenital Chlamydia trachomatis testing in men,
a preferred specimen for nucleic acid amplification testing. FVU
and urethral swab specimens are both accepted for molecular
detection of urethral C. trachomatis and N. gonorrhoeae
infections [23,24]. In contrast, urethral swab performance may
depend on operator technique, insertion depth, rotation, and the
adequacy of mucosal sampling.

Taken together, these findings support FVU as a practical, non-
invasive alternative specimen to physician-collected urethral
swabs for routine NAAT-based detection of the studied STI
pathogens in comparable dermatovenereology settings. This
approach may be particularly useful for screening or evaluating
men in whom urethral swab collection is poorly tolerated,
difficult to implement, or may reduce willingness to undergo
testing.

The organism-specific findings are clinically relevant. For N.
gonorrhoeae, FVU detected 10 additional cases compared with
the urethral swab, and the paired difference was statistically
significant. For M. genitalium, FVU detected 13 additional
cases, also with a statistically significant paired difference.
These findings suggest that FVU may be useful for detecting
pathogens that are unevenly distributed or present in material
shed into the urethral lumen. For C. trachomatis, FVU detected
five additional cases, but the difference was not statistically
significant. For T. vaginalis, both specimen types produced
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identical results, suggesting that either specimen type may be
adequate under the conditions of this study.

At the aggregated “any STI pathogen” level, kappa was
lower than organism-specific kappa values. This should not be
interpreted as poor specimen performance. Rather, it reflects
the fact that FVU detected 28 additional participants with at
least one STI pathogen, whereas no participant was positive
only by urethral swab. Therefore, overall agreement decreases
mathematically because of asymmetric discordance, favoring
FVU. Organism-specific kappa values remained high or perfect,
ranging from 0.825 to 1.000.

A notable finding was the high STI detection rate among
asymptomatic participants: 20 of 22 asymptomatic men had
at least one STI pathogen detected, this further highlights
the limitations of symptom-based diagnostic approaches and
supports the implementation of screening programs in sexually
active high-risk populations. However, this result should be
interpreted within the context of the study population, which
consisted of men attending a dermatovenereology service and
may not represent the general male population. This finding is
consistent with WHO recommendations to strengthen access to
STI screening, diagnostic, and treatment services as part of the
2030 global strategy to reduce STI burden [1].

Multiple-pathogen co-detection was common. Among STI-
positive participants, 39.1% had two or more STI pathogens
detected. This finding highlights the value of multiplex
molecular testing in high-risk populations, where a single
pathogen diagnosis may not fully capture the infectious
burden [22]. Nevertheless, clinical management should remain
pathogen-specific and guideline-based.

From a dermatovenereology perspective, FVU provides a
non-invasive sampling option that does not require urethral
instrumentation. Its potential advantages for patient acceptability,
self-collection, and screening uptake warrant direct evaluation
in future studies. FVU may improve access to diagnostic
services, particularly among asymptomatic individuals, thereby
contributing to more effective STI prevention and control [1,8].

The findings additionally emphasize the importance of
multiplex molecular testing and integrated clinical interpretation,
particularly in the context of frequent co-detection.

Several limitations should be considered when interpreting the
findings. Participant eligibility was based partly on self-reported
sexual behavior, and symptom classification was also based
on participant report. These data may therefore be affected by
recall bias, social desirability bias, or incomplete reporting,
particularly because sexual history is sensitive information.
Furthermore, participants were recruited from a specialized
dermatovenereology center and consisted of men with multiple
sexual partners. Consequently, this selected clinical population
may have a higher probability of STI detection than the general
male population, and the observed detection rates should not
be extrapolated directly to population prevalence. Discordant
results were not resolved using an independent reference
method; therefore, the findings should be interpreted as a paired
comparison of molecular detection and agreement rather than as
a formal assessment of diagnostic accuracy.

Finally, the findings reflect the PCR assay configuration and



laboratory workflow used in this study and require confirmation
in larger multicenter studies.

Despite these limitations, the prospective paired design enabled
direct within-participant comparison of FVU and urethral
swab specimens under standardized laboratory conditions.
By restricting the analysis to established sexually transmitted
pathogens, the study provides a more clinically focused
assessment of specimen agreement. The findings support FVU
as a practical, non-invasive specimen for molecular testing of
sexually transmitted pathogens in this selected population of
men at increased sexual risk.

Conclusion.

In this prospective paired study, FVU showed high organism-
specific agreement with physician-collected urethral swabs
for PCR detection of Chlamydia trachomatis, Neisseria
gonorrhoeae, Mycoplasma genitalium, and Trichomonas
vaginalis. FVU demonstrated equal or higher paired PCR
positivity across the studied pathogens, with statistically
significant paired differences for N. gonorrhoeae and M.
genitalium. These findings support FVU as a practical, non-
invasive alternative specimen for routine NAAT-based detection
of established sexually transmitted pathogens in this selected
clinical population, while larger multicenter studies are needed
to confirm broader applicability.
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IlepBass mopumsi MoYM W Ma30K W3 YpeTpsl sl
MOJIEKYJISIPHOTO BbIsiBIeHHs1 WHpeKknuii, nepegaBaeMbIX
MOJIOBBIM IMYTEM, Y MY:KYHH € MHOKeCTBEHHBIMH MOJIOBBIMH
napTHepamMu

PE3IOME

AkTyanbHocTh: MHbeKMN, nepenaBaeMple OJIOBBIM ITyTEM,
OCTalOTCS BAXHOM KIMHUYECKOW TPOOIEeMON M 3HAYNMBIM
OpemMeHeM 1S IT100aTFHOTO 00IIECTBEHHOTO 3/IPaBOOXPAHCHHS.
Mertoab! aMIUTH (P UKAIIH Hy KIICHHOBBIX KHCIIOT PEKOMEHIYIOTCS
JUTSL MOJICKYJISIPHOTO BBISIBICHUS YPOT€HUTAIBHBIX MH(EKINH,
NepelaBaeMbIX IIOJIOBBIM ITyTeM. XOTS AT TECTHPOBAHHMS
UIIII y MyX4dH TpaJuLUOHHO HCIOJNB3YIOTCA Ma3Ku M3
YpeTpHl, UX MONyYCHHE SIBISCTCS WHBA3WBHOM MPOLETYPOi U
MOXKET BBI3BIBATh 3HAYUTENBHBIA AucKoMpopT. [lepBast moprms
MOYH TIPEACTaBISAET COOOW MEpPCIEKTUBHBIA HEWHBA3WBHBIN
JIBTEPHATUBHBIN MaTepHa AJIsl MOJIEKYIIPHOTO TECTHPOBAHUS
UIIIII y Mmy&4uH.

Heabr ucciaenoBanusi: CpaBHUTH NEPBYIO IMOPIHIO MOYH
n Ma3ok u3 yperpel s [I[P-BeIsaBiaeHWS WHQEKITHIA,
MIepe1aBaeMbIX TIOJIOBBIM Iy TEM, Y MY>KIHH C MHO)KECTBEHHBIMHA
TIOJIOBBIMH TAPTHEPAMH.

Marepunan u Mmeroabl: B mnpocnexkTUBHOE MapHOE
CpaBHHUTEIHHOE HCCIeJOBaHNE OBUIH BKITFOUCHBI 148 My>X4nH B
Bo3pacte 22-49 net. CHavasa Bpay Opait Ma30K U3 yPEeTpHI, 3aTeM
cpasy cobupamu nepssie 20-30 M moun. I[TLP-tecTtipoBanme
mpoBomwy s BeIsiBeHusT Chlamydia trachomatis, Neisseria
gonorrhoeae, Mycoplasma genitalium u Trichomonas vaginalis.
[TapHble pe3yapTaThl aHAIW3UPOBATH C IOMOIIBIO TOYHOTO
Tecta Mak-Hemapa n xoaddunrenTa kanma Kosna.

Pesyabratsl: Ilo kpaitHeir mepe omma Bo3Oynutens WIIIIIT
Ob1 BeIBIEH y 128 m3 148 myxumn (86,5%). B mepsoit
TTOPITH MOYH XOTSI OB OUH BO3OYIUTENHh OBLT BEISBIICH y 128
MAIMEHTOB, TOTAA KaK B Ma3ke U3 ypeTpsl - y 100 manueHToB.
Bce 28 nHCKOpHAaHTHBIX pPe3yJAbTaTOB HAa ypPOBHE ITAl[HCHTA
OBUTH TTOJIOXKUTETBHBIMI B MOUYE M OTPHLATEIEHBIMU B Ma3Ke
(p<0,001). Ilepas mopumsi MOYHM TOKa3aja Ooiee BBICOKYIO
BeuiBIsieMocTh C. trachomatis (43 mporuB 38; p=0,063),
N. gonorrhoeae (55 mporus 45; p=0,002) u M. genitalium
(75 mpotuB 62; p=0,0002). Besienenne T. vaginalis Oputo
OIMHAKOBEIM B 000MX THTaxX Marepuana (27 mpotus 27).

3akirouenne: IlepBasg mopuust MOYHM ITPOJEMOHCTPHPOBAIA
paBHyI0 min 0oJee BBICOKYIO MOJIEKYJISIPHYIO BBISBISIEMOCTD
10 CPAaBHEHMIO C Ma3KOM M3 YpPeTphl U BCEX YETBIPEX
n3ydeHHBIX Bo3Oymureneir MIIIIIT n mMoxker paccMaTpuBaTbes
KaK IPaKTUYHBINA MaTepHa AJIsl MOJIECKYISIPHOTO TECTHPOBAHHS
MYXUHH.
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KiroueBble cjioBa: niepBasi MOPIMSL MOYU, Ma30K U3 YPETPBI,
WH(QEKINH, TIepeiaBaeMble MOJIOBEIM myTeM, [T1P.
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