FIG. 1. Transmission electron micrograph of M. genitalium nega-
tively stained with ammonium molybdate. The characteristic flask
shape and the terminal truncated portion with extracellular small pro-
jections are shown. The organism size is presented in the text (original
magnification, X120,000). (Reprinted from reference 222.)
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Genital Mycoplasmas

TA=H Mollicutes (soft skin)

laTpikl onuacia - oikoyévela Mycoplasmataceae

L A
A i we K \
['evog: Mycoplasma ['evog: Ureaplasma
(114 €idn) (6 €idn = udpodAucn

oupiag)
l Eido¢ (avBpwTro¢ yevvnTiKO oUoTnua) !

M. hominis + (1937) « U. urealyticum + ,
1954 } Alaxwpiopog

M. Fermentans + (1952) « U. parvum + 2002

M. genitalium + (1981)

M. pirum ? (1985)

M. penetrans ? (1991)

M. spermatophilum ? (1991)

David Taylor — Robinson and Jorgen Jensen
Clinical Microbiology Reviews
Vol.24, No3 July 2011




Genital Mycoplasmas - MikpoBioAoyia

O1 HIKPATEPOI TTPOKAPUWTIKOI OPYAVIOUOI TTOU UTTOPOoUV va
avatrTuxBouv o€ KAAAIEPYEIQ XWPIC TNV TTAPOUCIa EUKAPUWTIKWY
KUTTAPWYV

ATtraitouv TTAoucIa BPeTTTIKA UAIKA (0pOC aipaToc: (WIKEC TTPWTEIVEC,
XOANOTEPIVN — KOPEOHEVA, OKOPEDTA AITTAPA 0OEEQ )

Agv €X0OUV KUTTAPIKO TOIXWHO

AvVOEeKTIKA o€ OAa Ta aVTIBIOTIKA TTOU OTOXEUOUV TO KUTTOPIKO
Toixwua (B-lactams)

To M.genitalium €xel TO HIKPOTEPO YEVWHA TTOU £XEI WG TWPA
KwoITToINBEi (580kbp) <500 yovidia

O Craig Venter kal cuvepyarteg ouvéBeoav in vitro 10 YEVwUa
ONMIoUPYWVTAC TO TTPWTO BAKTNPIOKO KUTTAPO HE YEVETIKO UAIKO
PTIAYMEVO OTO EPYACTHPIO



Genital Mycoplasma

« M. genitalium: emITTOAAONOC 1% - 4% o€ 0£EO0UOANIKA EVEPYOUC O
« M. genitalium: emmmoAacués 1% - 6,5% oe oefoualikd evepyéc @

* M. genitalium: emtroAacpuog 4% - 38% o€ kévrpa STI

/ » Ureaplasmas: emtmmoAacpoc 40 — 80 % o€ 0€COUAAIKG eVEPYEC
QOUUTTITWHOTIKES YUVAIKEG

» Ureaplasmas: €mmoAacudg 20 — 45 % o€ 0eCouaMIKda
EVEPYOUG AVOPEC

* M. hominis: emmimmoAacudc 20-50 % o€ 0€COUaNIKA EVEPYEC
QOUUTITWHATIKEG YUVAIKEG

K. M. hominis: emmimroAacpog 2-10 % o€ oeCoualikd evepyoug
AavOpEC

WHO 2013



MeTtadoon

* [evvnTIKA ETTOQN
* 2TOMATOYEVVNTIKI ETTAPN

» KaBeta atrd untépa oT1o veoyvo

CDC/ Dr. E. Arum; Dr. N. Jacobs



KAIVIKEG EKONAWOEIG

M. hominis
Disease associations?
Bacterial | Endometritis | Preterm Infertility |HIV
Species Urethritis | Cervicitis |vaginosis |and/or PID |birth (Women) |transmission
M. hominis - - +4++4 +/- +/- - ND

ND, not determined; PID, pelvic inflammatory disease.

d

++++ strong association, +++ association in most studies, + association only from a few studies, +/- conflicting results.

WHO 2013




KAIVIKEC EKONAWOEIC
M. hominis
Kupiwc¢ Aoiuwéeic aric ©

Q Agv TTpOKaAEi TpaxnAiTida

Q loxupr ouoxETIoN YE BAKTNPEIAKK KOATTITIOO £TTI €dAPOUC avaepofiwv
MIKpoopyaviouwyv (Gardnerella vaginalis + ...) | Tapacitwyv (TToAAatTAacialeral
o€ KUTTapa Trichomonas vaginalis)

« Q [MiBavr) oupueToxn o€ evOounTEITIdA Kal PAeypovwdn vooo TnG TTuéAou (PID)
oav OeUTEPEUOV QiTIO

o Q [liBavr] eNTTAOKA O€ PNVIYYITIOA EAAEITTORAPWV TTPOWPWYV BPEPUWV AOYW KABETNC
METAdOONG ATTO TN MNTEPA KATA TOV TOKETO.

* Q AVTIKPOUOUEVEC MEAETEC YIA TTPOKANCT TTPOWPOU TOKETOU

« Q Agv UTTAPYXEI CUOXETION UE YUVAIKEIQ OTEIPOTNTA

* & AVTIKPOUOUEVEG HEAETEC YIa TNV avOpPIKr OTEIPOTNTA

« & © Agv TrpoKaAgi oupnBpiTIda



KAIVIKEG EKONAWOEIG

Ureaplasma spp

A
( \
U.urealyticum U. parvum
Disease associations?®
Bacterial | Endometritis | Preterm Infertility |HIV

Species Urethritis | Cervicitis | vaginosis |and/or PID | birth (Women) | transmission
Ureapl

rea.p asma_s +/- - - ND - +/- ND
(undifferentiated)
U. urealyticum + ND ND ND ND ND ND
U. parvum - ND ND ND ND ND ND

ND, not determined: PID, pelvic inflammatory disease.

|

++++ strong association, +++ association in most studies, + association only from a few studies, +/- conflicting results.

WHO 2013




KAIVIKEC EKONAWOEIC
Ureaplasma spp.

« 4 ThBavé aiTio pun yovokokkikig oupnBpitidag (NGU), kupiwg 1o U. urealyticum

NGU Causes

606 males 216 years, attending a sexually
transmitted diseases clinic in Seattle

30%

25%

20% -

15% -

10% -

5% -

0% . — . .
Chlamydia Mycoplasma Trichomonas Ureaplasma
trachomatis genitalium vaginalis urealyticum

Manhart LE, et al. Clin Infect Dis. 2013: 56 (7): 934-942.




KAIVIKEC EKONAWOEIC
Ureaplasma spp.

« & ABIEUKPIVIOTOG POAOC O€ TTPOCTATITION — ETTIOIOUMITION

* & ZuoXETion Pe avOpIKh OTEIPOTNTA

Table 2 The prevalence of U. urealyticum infection in male infertility in the
world and in China

U. wurealyticum Infertile group Control group
China China

Positive case 82 28

Sample size 418 336

Positive rate® 19.6% 8.3%

“Infertile group between China and the world: ¥* = 21.513, p < 0.001. Control
group between China and the world: 3* = 8.469, p = 0.004. Between infertile
and control groups in the world: ¥? = 3.056, p = 0.080. Between infertile and
control groups in China: ¥> = 19.034, p < 0.001.

C.Huang et al
Andrology, 2015, 3, 809-816



KAIVIKEC EKONAWOEIC
Ureaplasma spp.

9 loxupr) OCUOXETION HE KOATTITIOEG.
Kappia cuoxéTion pe tpaxnAitida — evdountpitida — PID
MoAuvaon euppuou evoounTpPiwe 1 KATA TOV TOKETO UTTOPEI va odNnyrnoe€l o€

TTPOWPO TOKETO — TIVEUMOVIA — BaAKTnpIaIdia — pnviyyiTida

AJIEUKPIVIOTOC POAOG O€ 9 oTEIPOTNTA

9 (? AlgpeuvaATtal N cUOXETION O€ TTEPIOTATIKA EVEPYOUGS apBpiTIdOC



KAIVIKEC EKONAWOEIC
M. genitalium

Disease associations?

Bacterial | Endometritis | Preterm Infertility |HIV
Species Urethritis | Cervicitis | vaginosis |and/or PID |birth (Women) |transmission
M. genitalium ++++ - - +++ +/- + -

ND, not determined; PID, pelvic inflammatory disease.

a

++++ strong association, +++ association in most studies, + association only from a few studies, +/— conflicting results.




KAIVIKEC
EKONAWOEIC
M. genitalium

* loxupr oUOXETION ME
acute NGU 15-25%
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FIG. 2. Association betreween AL gendfaiforrr and acute NG in e
Odds ratios (ORs) and 959% confidence intervals (Cls)y were calculated
from published studies of PMOCR positivity. References correspond  to
reference numbers 2, 9, 14, 19, 21, 24, 30, 35, 40, 4T, 55, 58, 74, B, B4,
S92, 95, 105, 108, 113, 118, 120, 128, 133, 144, 147, 149, 153, 164, 176,
182, 185, 211, 217. 232, 234, and 235.



KAIVIKEC
EKONAWOEIC
M. genitalium
* loxupOTaTtn CUOXETION

ME acute nonchlamydia
NGU 25-35%

Jensen et al, 1993 —-—
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FIG. 3. Association between M. genitalium and acute nonchlamyd-
ial NGU. Odds ratios and 95% confidence intervals were calculated
from published studies of PCR positivity. References correspond to
reference numbers 2, 9, 14, 19, 24, 30, 35, 40, 47, 55, 58, 74, 84, 95, 105,
108, 113, 120, 133, 144, 147, 149, 164, 182, 185, 211, 217, 232, and 235.



KAIVIKEC EKONAWOEIC
M. genitalium

TABLE 2. Fulfillment of criteria required to determine whether
M. genitalium or C. irachomatis causes NGU*

Fulfillment of criterion for:
Criterion

M. genitalium C. rrachomatis

Detection significantly more often than
in controls for:

Acute NGU ++++ ++++
Chronic NGU +++ +
Homosexual NGU + 4+ +++
Larger no. of organisms than in controls +++ ++
Antibody titers and responses more + ++
often than in controls
Effective microbiological and clinical ++++ ++4++
response to therapy
Reproduction of disease in inoculated ++++ +++
subhuman primates
Reproduction of disease in inoculated ND ND
human volunteers
Wide geographic involvement ++++ ++4++
Disease prevented by natural or exptl ND +
immunity

? ++++, excellent; +++, good; ++, moderate; +, poor; ND, not deter-
mined. The second to eighth criteria relate mainly to acute NGU.



KAIVIKEC EKONAWOEIC
6\ M. genitalium

* loxupn ouoxETion Pe eppévouoaa ) uttotpotriddovoa NGU

 AveupiokeTal 010 40% Twv &' pe Xpodvia oupnBPITIda PETG aTTd BepaTTeia Pe
doxycycline kai TeAeutaia pe azithromycin

2UOXETION ME BaAavoTTooBiTida

? Xpovia aBakTnplakr TTpooTaTiTidoq

? O&eia emAIdUNITIOO — TTPWKTITIOA

? AiTIo avOpPIKAG UTTOYOVIUOTNTAG



KAIVIKEC EKONAWOEIC
g M. genitalium

» AveupiokeTal: KOATTO — TPpAXNAO — EvOOUNTPIO

Mn yovokokkikr) oupnOpitida (NGH)

* 2UOXETION BACIOMPEVN KUPIWG OTNV EUTTEIPIA ZKAVOIVABIKWY KPATWYV
ATraiTeital Epeuva yia Tnv diEpelvnon TTPOKANGNG CUNTITWHATIKAG —
QOUMNTITWHATIKAG TTUOUPIAC Kal oupnBpikoUu cuvopoluou

KOATTITIOO

* 2TIC TTEPIOCCOTEPEC MEAETEC DEV UTTAPXEI CUOXETION

* MOAuvaon in vitro o€ €mONAIOKA KOATTIKA KUTTOPO



KAIVIKEC EKONAWOEIC
M. genitalium ---TPAXHAITIAA

« Agv UTTAPXEI OAPNG OPICHOG YIa
TNV TpaxnAimda  (epubnua—
aloppayia  kard TN ARYnNn
oeiyuatog — ap1Buos PMNL(10-
30) — BAeVVOTTUWDEG EKKPIUAQ)

* YTrapxel OUOXETION
M.genitalium — TpaxnAiTidog

ETITTOANOOUOG O€ yuvaikeg ME
TpaxnAimida 10% - 30%

T

Uno et al, 1997 Zn Mucepus or =20 PMML / hpf
Casin et al, 2002 0 =10 PMNL /hpf
Manhart et al,, 2003 —l— Mucopus or =30 PMNL / hpf
Pépin et al, 2005 - = 1sign
Falk et al., 2005 —I— PMML =vaginal epithelial cells
Anagrius et al, 2005 —— =30 PMNL / hpf
Pépin et al, 2006 —i— =30 PMNL { hpf
Hégdahl et al,, 2007 —t =30 PMNL / hpf
Arrdiz et al, 2008 — Clinical eervicitis
Huppert et al,, 2008 —l— Clinical cervicitis
Manhart et al,, 2008 —i— Abnormal cervical exudate
Mai et al,, 2009 | >30 PMML / hpf
Bjartling et al., 2010 —— Clinical cervicitis
Gaydos et al, 2009 —i— Clinical cervicitis
Combined [random) e OR 2.2 (95% Cl: 1.6-2.9)
| |

| T
02 05 1

T 1
2 5 10 100

0Odds ratio (95% confidence interval)

Criteria used for
diagnosis of cervicitis

FIG. 5. Association between M. genitalium and cervicitis. Odds ra-

tios and 95% confidence intervals were calculated from published
studies of PCR positivity. hpf, high-power field. References corre-
spond to reference numbers 2, 4, 11, 23, 48, 57, 80, 89, 137, 139, 148,
163, 165, and 225.



KAIVIKEC EKONAWOEIC
Q M. genitalium

DAeypovwodncg voéoocg Ttuédou (PID)
EVOOUNTPITIOO - COATTIVYITIOO

* loxupn ouoxETion PE ogeia evoounTpiITIOA (I0TOAOYIKWG ETTIRERAIWPEVN)

» 58 yuvaikeg O.E. 2 9 (16%) M.genitalium (+)
- 57 yuvaikeg control 2 1 (2%) M.genitalium (+)

* ACBOeVIC OUOXETION YE CAATTIVYITIOO OTIC YUVAIKEC

OMQZ
[MpOkAnonN caATTiyyitidag o€ Treipapatodwa (rienkog)

» Aveupeon avtiowudTwy évavTi Tou M. genitalium og 1/3 @ e ogeia PID.

TEAIKA
To M. genitalium Bewpeital aitio TTPOKANoNG PID



KAIVIKEC EKONAWOEIC
9 M. genitalium

o Aev UTTAPXEI CUOXETION ME EKTOTTN KUNON

» Algpeuvnon Tou pOAou o€ TTPOWPO TOKETO



KAIVIKEC EKONAWOEIC

9 M. genitalium 6\

2TEIpOTNTA

IkavoTnTa TTPOOKOANONG 0€ oTTeppaTolwapia (KEQAAn — JEOOV — oupqd) in Vitro
2.€ UPnAoU¢ aplBuoUC JEIWVOUY KIVNTIKOTNTA

MoAuouéva otrepuaTolwdplia JETAPEPOUV TOV HIKPOOPYavIoUO OTO 9
AVATTapaywyIikdé ocuoTnua

['uvaikeg pe Tubol factor infertility (TFI) €xouv avriowparta Evavtl M. genitalium o€
To000TO 17% - 22% €vavti ToocoaTou 4% - 6% control



TABLE 4. Relationship between M. geniralium and disease
compared with M. hominis and Ureaplasma spp.“

M. geniralium M. hominis Ureaplasma
Condition SPP-
A C A C A C

NGU

Acute ++++ ++++ — +++  +++

Chronic + + + + + + — _
Balanoposthitis ++ + + + — _
Chronic prostatitis + + — —
Epididymitis + + + + + — + + + +
Reiter’s disease/ ++ + — + + 4+

SARA
BV ++ — ++4++ + +++ =+
Cervicitis + + + + 4+ + — _
Infertility ++ + + — 44 _
Ectopic pregnancy + 4 + — + _
PID> +++ +++ +++ ++ + —
Postpartum fever NE + 4+ + +4+4+ ++ _
PTB ++ + ++ — +++ ++
MNeonatal conjunctivitis NE — —
MNeonatal respiratory NE + ? +++ ++
disease

“ Shown are the chances of the indicated mycoplasma being associated with
(A) or causing (C) the conditions shown in the left-hand column. ++++,
overwhelming; ++ +, good; ++, moderate; +, small; —, nil; NE, not examined;
7, not certain.



[TaBoyevela (apopd Kupiwe 1o M. genitalium)

MpwTeivec Kupiwg N MgPa traidouv TTpwTEUOVTa POAO YIa TNV TTPOCKOAANGCH OTa
EUKAPUWTIKA KUTTAPA.

MeAETEC DEIXVOUV IO0XUPK TTPOOKOAANON O€ YUAAIVEC — TTAQOTIKEG ETTIQAVEIEC —
eMONAIOKA KUTTOPA — OoTTEpUaTOolwapia — epuBpokUTTapPa

[MiBavov o1 uttodoxeic va gival long — chain sialo — oligosaccharides.

Y1rapén emmavaAappavopevwyv DNA aAAnAouxiwyv Ye opoAoyia TTpog 1O yovidio
MgPa adhesin divel TTOIKIAIQ TTPWTEIVWV JE AVTIYOVIKOUG ETTITOTTOUG TTOU
ceEYAIOTPOUV aT1Td TNV AvOOOAOYIK AaTTAvTNoN TOU EEVIOTN

2TN ®Aon Tou TTOANATTAQCIAcOU N dIXOTOUNON TOU KUTTAPOTTAAOUATOC DEV
ouyxpoviletal TTavta Je ToV OITTAACIOONO TOU YEVETIKOU UAIKOU HE ATTOTEAEOUA
KATTOIa KUTTAPA VO OTEPOUVTAI ETTAPKES YEVETIKO UAIKO Kal va KaBioTavTal avikava
yia OITTAQCIAC O KAl YIO TIPOOKOAANCN O€ EUKAPUWTIKA KUTTAPA

MeTa TNV TTPOOKOAANGN O HIKPOOPYAVIOHOG EICEPXETAI OTO KUTTAPO TOU CEVIOTH

[MBavov n voukAeaon MG-186 divel Tn duvarotnTta oto M.genitalium va
KatakepuaTiel To DNA Tou €evIoT 0€ VOUKAEIKA OZEQ TTPOKEIJEVW VA TA
XPNOIMOTIOINCEI WG TTPOOPOUA VOUKAEOTIOIA yia DIK TOU avATITUCh.



M. hominis /U. urealyticum / U.parvum*

H Anyn KoATTIKWY, TpaxnAIKWY Kal ouphOpikwyv
OcIYUATWY: TTAVTA HE TTAAOTIKO OTUAEO KAl TOTOOETNON O¢€
UAIKO peTagpopdc kail ouvthpnhong (1 ml Hanks) agprvovTac
TO OTUAEO Héoa oTo cwAnvdapio. To idlo pe oTtéppa,
TPOOTATIKO UYPO Kal ilnHa oUpwv.

> UvThphon dsiypdTwy: péxpt 48 h otoucg 2-8°C.
kaAAiépyeia povo yia Uu kai Mh
* HoplakéC TeEXVIKEG: PCR

+ Alaxwpiopog povo pe NAATs - mass spectometry



0ol KaAAiépyelec vivovTal o€ 2 €idn BPeTTTIKWY UAIKWV:
- oT1eped : DNA-PPLO dyap yia Tnv k/a Tou Mh 4 A7 - Mh ka1 Uu

(37°C, 5-10% CO,, 48 h)
- uyp06: oTo UAIKG Hanks, peTd Tov eppoAiacpd Tou ayap,

poaBéToupe 1g6Toon ToooTnTad (800 pl Cwpoéc oupiac - opdc
immou, oupia, avTipioTikd Kai Phenol Red — aAAayh Tou pH*) kai

etwdlovTal agpoPiwc yia 24-48 h otoug 37°C.

+  Ta 1o Uu Ta VAIKA TtpéTtel va TepiéXouv oupia Kai yia To Mh,

apyivivn.

i

ol amoikiec Tou Uu eival pikpécg Kai pavpeg, v Tou Mh «oav auya

pdaria»
*  UTTAPXOUV OTO EUTIOPIO £TOIUA KIT

* N UETATPOTTH TOU XPWUATOC ATTO KITPIVO OE KOKKIVO VIVETAI AOyw
aAkaAorroinonc rou OpEMTIKOU UAIKOU AT1TO TNV AuUuwvVid Tou
mapdysral Kara tn diIdoraocn tnc oupiac,apyivivnc




Mycoplasma HUF

10 test. Cat no 100339. - GR/CADL/GRMS/O/74. (€

e v gpyaoctnpiakl) Sikyvwon Twy ovpoyevvntikwyv MukomAdaoudtwy M. hominis, U. urealyticum & M. fermentans.
| MepdapBaver: 1) To M. U-A, yua tov epBolixoué tov Seiyparog. 2) To MYCOTEST, yia tyv tautonoinon (Bloynpuiki}) Kat nuumocotiko
npoodloplopd. 3) To MYCOTEST AGAR, yux tnv keAdiEpyeia, tavtonoinon (pikpookomnikn) ko apidunon.

e S

iy ]
| N
1. M. U-A 10 test 2. MYCOTEST 10 test 3. MYCOTEST AGAR 10 test
Epporiaopdg touw Selypatos. Tauvtomolnon (Broxn pukr) KahALEpyeLa, TauTomoinan
KOL M ALTI0 O TLKO G TIO0 08 L0 pLOLO ¢, (LikpooKoTIKrA) Kat aplBunor.

OAHIEXZ XPHXZHX

2 o Pitte 100l oe kaBe
cwAnvapwo tov MYCOTEST

Ko 1D|..l| oTo
MYCOTEST AGAR.

1 s EppoMacte to Ssiypa oto M. U-A.
ie Seiypoata and otelhed epPantiote pe
neplotpodEg Tow oTetheo.

Ie uypd Seiypora pifte 200pl.

Ta olpa TIPETEL Vo PUYOKEVIPOUVTOL.

4- Qukaire o sppoluacpsvo

M. U-A otnv katapuén (—20 2C)
pEXpL va odokAnpwBel n efétaon.

3 s Kleiots Ta MOpoTo Kol EMwoTs
otoucg 36 - 37 °C o aepofieg ouvBrkeg
yu 24 — 48 wpeg.

To MYCOTEST AGAR Il:pE'ZrIT.EI

va tonoBeteiton avanoda.
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Comparison of the new Mycofast Revolution
assay with a molecular assay for the detection of
genital mycoplasmas from clinical specimens

Mathys | Redelinghuys' ", Marthie M Ehlers'?", Andries W Dreyer'?", Hennie A Lombaard® and Marleen M Kock'??

Abstract

Background: Genital mycoplasmas are opportunistic bacteria that are associated with undesiable gynaecologic
and reproductive events. Mycoplasmas ame fastidious bacteria with increasing resistance 1o routine antimicrobials
and often fail to grow on conventional culture methods. The commecial Mycofast Revolution assay pemits the
phenoty pic detection and identification of genital mycoplasmas. Antimicrabial susceptibility testing against five
antimicrobial agents with MCs comesponding to the CLSI guidelines can also be performed. This study aimed to
compane the new commercially available Mycofast Revolution assay with a multiplex PCR assay.

Methods: Selfcollected swabs were abtzined from pregnant women attending the antenatal clinic of a tertiary
academic hospital in Pretaria, South Africa from October 200 2 1o November 201 2. These swabs were used 1o seed
UMMt and modified Amies transport media The seeded UMM transported medium was used t© inoculate the
Mycofast Revolution assay for the identification, enumeration and antimicrobial susceptibility testing of genital
mycoplasmas, Following DNA extaction from the madified Amies trans port medium, specimens were subjected to
.2 mutriplex PCR assay for the detection of 0enital MYQRIZSMAS, L Lt iiiieiiesenteessessnssnsonssnsnses
Results: The Mycofast Revolution kit had a sensitivity and specificity of 77 3% (95% b 62.15% to 88.51%) and 80%
[95% Cl: 28.81% to 96.70%), respectively, against the PCR assay. The posithve and negative predictive values wene
G7.1% (95% C: 85.03% to 99.52%) and 286% (95% CL A57% to 58.08%). Genital mycoplasrmas were detected in
71.4% (3549 of samples with the Mycofast Revolution assay with 49% (24/4%9) being Uregolasma spp. and 22.4%
[11/49) mixed strains. The multiplex PCR assay had a positivity rate of 898% (24459 for genital mycoplasmas; mied
strains were present in 51% (25/49) of samples, Ureapdasma spr. in 16.3% (8/49) and M. hominis in 224% (11/49) of
samples.,

Conclusions: There was a fair agreement (k = 0319 between the Mycofast Revolution assay and the mPCR assay.
With the high prevalence rates of genital mycoplasmas, fast and efficient diagnostic methods are imperative to
treat infections and minimise complications. The Mycofast Revolution assay & simple to use, has a short tum
around time and interpretation of results are straightforward, This assay Circumvents commaon problems
experienced with conventional culture and molecular methods in diagnostic laboratories where skilled personinel
are limited and can be used as an alternative diagnostic assay.

Keywords: Myaoplasma hominis, Ursaplasma spp, Mycofast, Antimicrabilal susceptibilities, Multiplex PCR assay




The reliahbility of a complete diagnosis
(9 antibiotics) in one step
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Reading and interpretation at 24 hrs and 48 hrs, except for Ureaplasma spp. >10°CFU/specimen (reading at 24 hrs only).
Detection : R1+R2

Identification and enumeration : strip

Mh Uu Mh

210 210*

@O GA®@

IDENTIFICATION —L-24h 24434

o Uu

Negative control at 24 hrs
So absence of Ureaplasma spp. and M. hominis) :
not read the strip — re-incubate for 24 hrs.

(4] Uu Mh Uu Mih Mh
>10* =104 =>10*
— ou
®@O®®O"®
—— IDENTIFICATION +—L-24h  2thagnd| | 24hésh-Y

Presence of M. hominis < 10°CFU/specimen

0 Uu Mh Uu Mh

=10* =210*
®@® @O
——— DENTIFICATION —L- 241 2448y

|
Presence of Ureaplasma spp. = 10°CFU/spec.
(reading at 24 hrs only).

Susceptihility tests - 9 antibiotics
Example :

Presence of M. hominis = IIO‘CFU/spec.

N i Posits
Absence of Presence of
Ureaplasma spp. Ureagplasma spp.

' and M. hominis -

O Uu Mh Uu Mh
=10' =10*

®G@®O@

I DENT FICATION —4- 24h 2:n'Tan-h

Positive Positive
Presence of Presence of
M. hominis Ureaplasma spp.
and/or
M. hominis
O Uu Mh Uu Mh Uu
210* 210 =10*
. - - ou
@G ODOD " @
——IDE N—L-24h  24hid3h-- ~24h

|
Presence of Ureaplasma spp. < 10°CFU/spec.

Examples of combinations

Mh Uu Mh
210* =210*

@ @ @

N=t—Ll-24h  24hidan--

(o) Uu

—_—

|
Presence of Ureaplasma spp. < 10°CFU/spec.
and M. hominis < 10°CFU/spec.

Mh
=210

)

|
Presence of Ureaplasma spp. = 10°CFU/spec.
and M. hominis < 10°CFU/spec.

O Uu Mh

®® o

r——IDENTIFICATION ==~ 2

Uu
210°

DOT JOS OFL ERY TET CiIP
4 2 1 1 4 1

AZI CLA
0,12 1

< | OO E e

-8 8 4 4 8 2 4 4

C @ @G & @ G (c..a»)l

PRI

2

Growth Control (0) © - Do not read, re-incubate for 24 hrs
@ » B + Positive control
IDENTIFICATION 3 - Absence of Ureaplasma spp. and/oc M. hominis
Uu :Mh Q >Q + Presence of Uregplasma spp. and/or M. hominis
ENUMERATION a ’@ = Presence of UL Ureaplasma spp. and/or M. hominis << 10°GFU/spec.
Uu = 10* :Mh = 10* ’ + Presence of UL Uregplasma spp. and/for AL hominis < 108CFU/spec.
SUSCEPTIBILITY TESTS (&) ~ No growth
DOT 4,8.._ throughto PRI 2 {8 - @D + Growth
e €
Interpretation = = Susceptible Strain (S)
::I*?ﬁ?‘ + - Intermediate Strain (1)*
+ + Resistant Strain (R)

Non contrachl documert, Refer o it's padiage insed,

* No “Intermediate result”™ for Prstinarmycin.



Diagnostic methods for M. genitalium

* H didyvwon M. genitalium trepiopiletal otn Xprion neBodoloyiwv NAATs

* H KOAANIEPYEIQ QTTAITEI APKETOUG PNVES >3

« Agv UTTOPXOUV OPOAOYIKEG OOKINAOieG, DOKIUNATIEG AVIXVEUONG AVTIYOVOU — pPOcC
tests xpnoiua yia mn didyvwaon

WHO: NAATs is the only practical method for
diagnosis of M. genitalium
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Health Center

Hospital

346 male
(first-voided urine)

186 female
(first-voided urine)

164 male
(first-voided urine)

201 female
(endocervical swab)

Total 897

subjects

b

4

Central Lab
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Anyplex™ II

Seeplex®

BD ProbTec™

AmpliSens®

Mycoplasma IST2

C. trachomatis
N gonorrhoeae
I. vaginalis

M. genitalium
M. hominis

U urealyticum

C. trachomatis
M. gonorrhoeae
I. vaginalis

M. genitalium
M. hominis

U urealyticum

U parvum

C. trachomatis

N gonorrhoeae

T vaginalis

M. genitalium

M. hominis

U urealyticum

Figure 1. Flow chart showing the population and samples in the study.
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Abstract

This study established a multiplex PCR-based microamray to detect simultaneously a

diverse panel of 17 sexually transmitted diseases (STDs)-associated pathogens including_

MNeisseria gonomrhoeae, Chlamydia trachomatis, Mycoplasma genitalium, Mycoplasma
hominis, Ureaplasma, Herpes simplex virus (HSY) types 1 and 2, and Human papillomavi- I
rus (HPV) types 6, 11, 16, 18, 31, 33, 35, 39, 54 and 58. The target genes are 165 rRNA |
gene for M. gnnormoaae M gen:!af:um M homm;sm and Uraap.rasma the major nuter
membrane protem gena {omm} for t'_': trac;hon‘:ahs the glycopmtem E! gene {gﬁ} for HS"u’
and the L1 gene for HPV. A total of 34 probes were selected for the microarray including 31
specific probes, one as positive control, one as negative control, and one as positional con-
trol probe for printing reference. The microarray is specific as the commensal and patho-
genigmigrohes (@nd. gogalyrelated groanisms) o tha genitqurinary teactdid gotgross-raact
with the microarray probes. The microarmray is 10 times more sensitive than that of the multi- |
plex F'GFI Among |he 158 suspected HPV spemmens exammed the mlcmarray showed
“that 49 samples contained F HF"U' 21 samples contained U.reapnfasma 15 contained M- homi-
nis, four contained C. frachomatis, and one contained N. gonorrhoeae. This work reports
the development of the first high through-put detection system that identifies common path-
ogens associated with STDs from clinical samples, and paves the way forestablishing a
time-saving, accurate and high-throughput diagnostic tool for STDs.
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} Clinical background

Sexually Transmitted Infections (STIs) have a major impact on sexual and reproductive health worldwide.
More than 1 million STIs are acquired each day. The personal symptoms can range from sores, blisters and
itchiness in the genital area, unusual discharge from the penis, vagina or anus, and pain during sex or
urination to even persistent diarrhea and fever or flu-like symptoms. In addition, STIs can lead to an
increased risk of HIV infection, miscarriage or infertility. Transmission mostly occurs through sexual contact,
but can also happen through blood or from mother to child during pregnancy and birth (),

More than 30 different bacteria, viruses and parasites are known to be transmitted through sexual contact.
To the group of pathogens that are linked to the greatest incidence of STIs belong:

»
»
»

»
»
»

Chlamydia trachomatis, one of the most commonly reported STIs causing serious reproductive morbidity (2,
Neisseria gonorrhoeae, cause of the serious bacterial infection called Gonorrhea or “the clap” ),

Treponema pallidum, a bacterium causing Syphilis that might lead to brain damage, hearing loss, and
blindness without treatment ),

Mycoplasma genitalium, one of the major agents in urogenital tract diseases (9),
Trichomonas vaginalis, a single-celled protozoan parasite causing genital inflammation (),

herpes simplex virus 1 and 2, triggering the outbreak of genital herpes with cold sores ).

Bacterial and parasitic STIs can mostly be cured. Viral STIs, such as herpes, can't be cured, but
they can be treated effectively.

>> (1} http:/fwww.who.intfen/ [Accessed March 2018] @ Paavonen 1. ef af, (1999), Human Reproguciion Update Volume 5, Issue 5, Pages
fast-track

433447 @ lnemo M. et af (2014), Cin. Microbial, Rev. vol, 27 no. 3 587-613 ) Berger .R. ef 4. (2014), Handbook of Clinical Neurology,
Volume 12, Pages 1461-1472 8 Jensen 1.5, ef &l (2015), BMC Infoct Dis. 15: 343. ® Meites E. (2013), Infect D¥s clin North Am.; 27(4):

DIAGNOSTICS 755-764. (MGupta R. et al (2007), The Lancet Volume 370, Issue 9605, Pages 2127-2137



> Sexvally Transmitted Infections portfolio

FTD offers 8 different Sexually Transmitted Infections kits available in two sizes: 32 or 64 reactions.
All Sexually Transmitted Infections kits are CE labeled, detecting more than 29 different pathogens.

FTD Urethritis
basic

FTD Urethritis plus

FTD STD9

FTD Vaginal swab

FTD Gonorrhoea
confirmation

FTD Genital ulcer

FTD Herpes
simplex virus

FTD HPV High Risk

One tube multiplex for detection of Chlamydia frachomatis, Neisseria gonorrhoeae,
Mycoplasma genitalium and internal control

Two tube multiplex for detection of Chlamydlia frachomatis, Neisseria gonorrhoeae,
Mycaplasma genitalium, Trichomonas vaginalis, Mycaplasma hominis, Ureaplasma
urealyticum, Ureaplasma parvum and internal control

Two tube multiplex for detection of Chlamydia frachomatis, Neisseria gonorrhoeae,

Mycoplasma genitalium, Trichomonas vaginalis, Ureaplasma urealyticumyparvum,
Gardnerella vaginalis, herpes simplex virus 1/2 and internal control

Two tube multiplex for detection of Chlamydlia frachomatis, Neisseria gonorrhoeae,
Mycoplasma genitalium, herpes simplex virus 1, 2, Treponema pallidum and internal control

One tube multiplex - two separate targets - for detection and confirmation of Neisseria
gonarrhoeae and internal control

One tube multiplex for detection of herpes simplex virus 1 and 2, Treponema pallidum and
internal control

One tube multiplex for detection of herpes simplex virus 1 and 2 and internal control

One tube multiplex for detection of human papillomavirus 16, human papillomavirus 18, a
pool of 12 other High Risk human papillomavirus and endogenous control

Iﬁ'

urine
genital / rectal swabs

uring
genitzl / rectal swabs

uring
genital / rectal swabs

uring

genitzl / rectal swabs
vaginal [ male urethral
swabs

uring
endocervical [/ ractal
swabs

uring

genital and rectal swabs
vaginal [ male urethral
swabs

uring

plasma

vaginal [ throat / eye /
skin swabs

cervical swabs

FTD-33.1-32
FTD-33.1-64

FTD-42.1-32
FTD-42.1-64

FTD-52.1-32
FTD-52.1-64

FTD-12-32
FTD-12-64

FTD-17-32
FTD-17-64

FTD-19-32
FTD-19-64

FTD-75-32
FTD-75-64

FTD-90-32
FTD90-64



Overall % agreement for quality panels and clinical

samples compared to competitors

FTD kits are regularly controlled by Quality Control for Molecular Diagnostics (QCMD) panels and other
external quality assessment programs. In addition FTD kits undergo pre- and post- market clinical
performance evaluation studies.

» FTD Urethritis basic EQA samples Clinical samples

Number of tests Number of tests
performed on samples performed on samples

Accuracy Overall agreement

» FTD Genital ulcer

EQA samples Clinical samples

Number of tests
performed on samples

Number of tests

performed on samples 432

Accuracy 100.0% Overall agreement 99.6%*

» FTD Gonorrhoea EQA samples Clinical samples

confirmation Number of tests Number of tests

performed on samples performed on samples 166

Accuracy Overall agreement 100.0%

* The majortty of the discrepant results were obtainad from low positives or educational samples,



SaMag - 12 /24 pacace

Automatic Nucleic Acids Extraction System
from Sacace Biot echno!ogle »

SaMag - 12

SAMAG12 SYSTEM
The SaMag-12™ is a compact bench-top extractor for @
nuclica acid purification. :
It is able to process 1-12 samp
labs with small sample thre

(€IvD

) 00

SaMag - 12™ System

The SaMag-12™ is a compact bench-top extractor for automated nucleic acid purification. It is able to process 1-12 samples in parallel, recommended for labs with
small-medium sample throughputs.



3333 Syster
Sacace BN 00
o
Ares po Dpdhdsn v Jdu BR] 5 )
Netet Cuvve D (0 v ¢ 0 0P v
* 96 well plate format o [
e 4-5fluorescence i i
channels = L
* LED as light source " /7
with 100,000 hours i i
lifetime . ///ff i
: i iy
» Separate light sources : ,,Z£/ 
for each channel 0T T
° . b T M v 4 L DN Db l:"].l ‘:‘.u P MU BHNEY .
Highest sensitivity and e S

speed




i 3.45% people infected with CT
WA g%\x ,\ Treatment:

4 azythromicin/macrolide 1g -1
dose

2.15% people infected with

MG

15t day: azythromicin/macrolide
500mg

then 250mg during 4 days

1.4% people infected

with NG
Ceftriaxone 500mg

STI, and MG

C. trachomatls ET) N.
gonorrhoeae (NG), M.
genitalium (MG) are the 3
main bacteria responsible
for sexually transmitted
diseases (STD) with
immediate and long-term
conseguences on human
health

1 million STD are acquired
every day

M. genitalium is more

Mycoplasma genitalium is now recognized as a sexually

transmitted pathogen as CT or NG

WHO data 2016

dosages are needed to
correctly cure MG

40



BD MAX™ System

To BD MAX™ eival por poplakn
nAATPOPUO TIOU ETTPEMEL TTANPN
OQLUTOUATOTIOLNON EUTIOPLKA SLaBECLUWY
SLAYVWOTLKWV KLT KOlL TTPOTUTonoinon
NMPWTOKOAAWV XpNOTWV atd TV
OLTIOLOVWGT TOU YEVETLKOU UALKOU £WG
TO TEALKO QAMOTEAECHA TNC TTOCGOTLKNAG
PCR mpaypotikol xpovou




BD MAX™ System

Liquid

Drawer for PCR Handling Head

Reader (Side A)

All-in-One Computer
with touch-screen

2 extraction sides:

-

- -;=;-:=; é"i ™

Holds sample rack: Rack
holds 12 samples each

Drawer for PCR
Reader (Side B)




BD MAX™ System

MOP®H MONOTEST

BEATIZTONOIHZH

AMOAOTIKOTHTA2

ATIAOTIOLNUEVOC LOPLAKOC EAEYXOC UE '

walk-away auvtopatomnoinon ALYOTEPO QO E

\ . 1\emto i |
, 1 BD CE/IVD kit

npoetoLuacLa i CE/IVD kit ouvepy.
Beypartos | o
15 Aemtd Ssivuata E AlapOPETIKEG
TipoETOLpaCia Kol vu, i EZETAZEIZ
npoypappatiopoc | €O TPE&IJ.O | oTO iBI0
géetdoewv oto BD | TPESIMO

MAX

P AmoteAéopata o€
Alyotepo amo 3
WPEC

*Based on processing 24 samples



BD MAX™ System

Women’s Health and STls

BD MAX CT/GC

OUpa, KOATILKA KLl
evooTpaxNALKA
eMuyplopata

Chlamidia trachomatis,
Neisseria gonorrhoeae

BD MAX CT/GC/TV

OUpa, KOATILKA KoL
evooTpaxnALka
eMuyplopata

Chlamidia trachomatis,
Neisseria gonorrhoeae
Trichomonas vaginalis

stiivolouata kol ENY

BioGX Mycoplasma and | KoAmuka ko Mycoplasma
Ureaplasma evOOTPAXNALKA genitalium
enuyplopata Mycoplasma hominis
Ureaplasma
urealyticum
Ureaplasma parvum
Biolegio HSV/VZV KOATUKQ, HSV-1, HSV-2, ViZV
evooTpaXNALKA




Diagnostic methods for M. genitalium

* To pIKpoOBIakKO @opTio o Aoipwén arrd M. genitalium egivan 100-fold
lower than that of C. trachomatis.

« KaAUtepo O¢iyua : JSfirst —void urine @ vaginal swab
» Kapia peBodoloyia dev gival FDA cleared
» O1 ueBodoAoyieg dev £xouv aKOMN €TTAPKWG aclohoynBei otn di1eOvr) BiBAIoypagia

« H Real — time PCR civar n peBodoloyia ekAoyng yia tnv avixveuon tou M.
genitalium sewg oRuepa

* MeBodoAoyia transcription — mediated amplification (TMA) 1Tou oTOXEUElI TO 16S
rRNA €geAixBnke atmd tnv Gen-Probe kai gival TTOAANG uttooXOUEVN (*Sp + 1Se)
AOyw Twv multiple copies rRNA (molecules / cell)

* MeBodoAoyic¢ PCR Trou otoxeuouv 10 MgPa gene Trpétrel va oyxedidlovral
TTPOOEKTIKA OIOTI  TTOAAEG  TTEPIOXEC TOU  yovidiou Trapoucialouv  uywnAn
METARANTOTNTO (Tquuéo'og apvNTIKA )

* MeBodoAoyieg pe multiplex PCR utro@épouv atmrdé xaunAn
guaioOnoia Adyw TOU MIKPOU apIiBuou TOU OTOXOU OTO
ociypa



OepATTEUTIKI AVTIMETWITION

TABLE 3. Susceptibilities of M. gerniraliurm to various antibiotics
compared with those of M. hominis and Ureaplasma spp.©

Susceptibility of:

Antibiotic
M. geniraliverm M. horninis Ureaplasma
sppP-

Tetracyclines

Tetracycline —+ 4 L

Doxycycline — 4 L

Minocycline —+ 4 L
Macrolides

Ervthromycin 4+ _ S

Clarithromycin 4+ 4+ + _ I

Azithromycin + 4+ + — 4
Lincosamides

Clindamycin =+ + + + —+
OQuinolones

Ciprofloxacin —+ 4 .

Ofloxacin —— 4 -

Moxifloxacin + + 4o -
Penicillins — _ o
Rifamycins — _ B

“ + + +. extremely sensitive (MIC = 0.005 pgml); ++. highly sensitive
(MIC = 0,05 pg/ml); +. moderately sensitive (MIC = 0.1 pg/ml): =, weakly
sensitive (MIC, 0.5 to 2 pg/ml); —, insensitive. Note that some strains of Ad
genitalitvermn are resistant to macrolides and that some strains of M. horminis and
Ureaplasma spp. are resistant to the tetracyclines (MICs of 2 to =64 pg/ml).



Table 2. MIC Ranges (ug/ml) for various antimicrobials against genital mycoplasmas*

Antibiotics M. genitalium M. hominis Ureaplasma spp.
Tetracyclines**

Doxycycline <0.01-0.3 0.1-2 0.02-1
Minocycline <0.01-0.2 0.03-1 0.06-1
MLS group ———

Erythromycin <0.01 I 32->1 000 0.02-16
Roxithromycin <0.01 I 0.1-2
Clarithromycin <0.01-0.06 I 16->256 I <0.004-2
Azithromycin <0.01-0.03 l 4->64 l 0.06-4
Josamycin 0.01-0.02 0.05-2 0.03-4
Clindamycin 0.2-1 <0.008-2 0.2-64
Pristinamycin <0.01-0.02 0.1-0.5 0.1-1
Quinupristin/ Dalfopristin  0.05 0.03-2 0.05-0.5
Fluoroquinolones**

Ciprofloxacin 2 0.1-4 0.1-16
Ofloxacin  1-2 0.1-4 0.2-4

Levofloxacin 0.5-1 0.1-2 0.2-2
Moxifloxacin 0.03-0.06 0.06-0.125 0.125-1

*Data were compiled from published studies in which different methods were used (57).

**Susceptible strains. ND, not determined.
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Figure 1. Resistance of Mycoplasma hominis and Ureaplasma urealyticum strains to the antibacterial agents



C. trachomatis
NGU Treatment M.genitalium

Ur.urealyticum

100% 90% 1 azithromycin cure
90% - E M doxycycline cure
80% - +95%

70% -

60% -

50% -
40%
40% -
30%
30% -
20% -
10% -
0% | |
Chlamydia Mycoplasma Ureaplasma
trachomatis genitalium urealyticum

Manhart LE, et al. Clin Infect Dis. 2013: 56 (7): 934-942.




Odnyei oTnv €1mAoyn
QAVOEKTIKWYV OTEAEXWV

M. genitalium Treatment ° 770 707
Urethritis + Cervicitis

Classic Tx
Antibiotic
Efficacy

20-40%

Tetracycline/Doxycycline

Azithromyecmn Ig x 1 65-90%
100x dPACTIKOTEPN IN VItrO amé kivoAdveg TeTPAKUKAIVES
Azithromyecin 500mg day 1 + 250mg day 2-5 70-100%
Ciprofloxacin, ofloxacin, levofloxacin 30-55%
=99%

Moxitloxacin

Manhart LE, et al. Clin Infect Dis. 2013: 56 (7): 934-942.
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