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ECOSISTEMA

MICROBICO

DELLA VAGINA



La vagina può essere considerata uno dei modelli più
completi ed interessanti per lo studio dei rapporti tra 

ospite e flora microbica residente

L’equilibrio dell’ecosistema vaginale
costituisce il principale fattore di difesa

contro le infezioni delle basse vie genitali
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La simbiosi mutualistica
tra ospite e flora lattobacillare

è l’aspetto caratterizzante l’ecosistema vaginale



La flora vaginale
è dominata dalla presenza

di differenti specie di lattobacilli,
che insieme costituiscono 

“la flora di Doderleïn”

� Lactobacillus acidophilus
� Lactobacillus fermentum
� Lactobacillus plantarum
� Lactobacillus brevis
� Lactobacillus jensenii
� Lactobacillus casei

� Lactobacillus cellobiosus
� Lactobacillus leichmanii
� Lactobacillus delbrueckii
� Lactobacillus salivarius

J. P. Lepargneur et al. - J. Gynecol. Biol. Reprod., 31: 485-494,2002



Ruolo protettivo della flora di Doderleïn

I lattobacilli mettono in atto
una serie di meccanismi

per svolgere un effetto protettivo
a difesa della mucosa vaginale 

dall’aggressione dei microbi patogeni

Inibizione dell’adesione
dei patogeni

Inibizione della crescita
dei patogeni

Inibizione 
della moltiplicazione

dei patogeni

J. P. Lepargneur et al. - J. Gynecol. Biol. Reprod., 31: 485-494,2002



Inibizione dell’adesione dei patogeni
alla mucosa vaginale

I lattobacilli si legano in modo specifico e aspecifico
alle cellule epiteliali della mucosa vaginale...

Recettore

Microrganismi
patogeni

Legami specifici
con recettori epiteliali

Legami aspecifici
(es. forze elettrostatiche)

… ed impediscono ai microrganismi patogeni
di trovare liberi i siti di legame e quindi aderire alla mucosa vaginale

Cellule
epiteliali

Mucosa
vaginale

Lattobacilli

Lattobacilli

J. P. Lepargneur et al. - J. Gynecol. Biol. Reprod., 31: 485-494,2002



I lattobacilli si legano alla fibronectina del fluido vaginale
e producono biosurfattante...

Fibronectina
del fluido 
vaginale

Lattobacilli
Microrganismi

patogeni

Secrezione di biosurfactante

… ulteriori meccanismi che impediscono ai microrganismi patogeni
di aderire alla mucosa vaginale

Lattobacilli

Inibizione dell’adesione dei patogeni
alla mucosa vaginale

Mucosa vaginale Mucosa vaginale

Legame specifico

J. P. Lepargneur et al. - J. Gynecol. Biol. Reprod., 31: 485-494,2002



I lattobacilli sintetizzano sostanze fondamentali
per il mantenimento di un corretto equilibrio

nell’ecosistema vaginale...

…in quanto agiscono come fattori di difesa 
contro l’insorgenza di infezioni microbiche

Inibizione della crescita dei patogeni

Lattobacilli

Acido lattico

Bassi valori di pH
3,5 - 4,0

H202 Competizione per 
fonti nutrizionali

Batteriocine

estrogeni  ±

J. P. Lepargneur et al. - J. Gynecol. Biol. Reprod., 31: 485-494,2002



NORMALE FLORA MICROBICA NELLE 

DONNE IN ETA’ FERTILE

• Lattobacilli

• S. epidermidis

• Difteroidi

• Peptostreptocochi

• Bacteroides spp.

• E. coli

• G. vaginalis

• Candida spp.

• altri (Micoplasmi, ...)



FATTORI DI RISCHIO 
DELL’OMEOSTASI VAGINALE



DIFESE VAGINALI DELL’OSPITE

• ANATOMIA DEI GENITALI ESTERNI

• STRUTTURA E SPESSORE EPITELIO

• pH VAGINALE ACIDO

• FLORA MICROBICA

• IMMUNOGLOBULINE



Eventi fisiologici o patologici possono 

determinare

una consistente diminuzione 
dell’azione antagonista dei lattobacilli

con alterazione dell’equilibrio dell’ecosistema vag inale   
favorendo infezioni di tipo opportunistico

da parte di microrganismi
non solo alloctoni ma anche autoctoni
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Alcune condizioni
rappresentano “fattori di rischio”

di alterazioni dell’ecosistema vaginale

� Età

� Attività sessuale

� Ciclo mestruale

� Gravidanza

� Trattamenti con antibiotici

� Trattamenti ormonali

� Abitudini sessuali

� Uso di contraccettivi

� “Abuso” di igiene intima



BIOLOGY



Characteristic of Mycoplasma and Ureaplasma

General

• prokariotic

• small size 150-250 nm

• no cell wall

a. insensivity to beta-lactam antibiotics

b. no Gram staining

c. pleomorphic form

• trilayered cell membrane

• most are aerobic

• fastidious growth requirements



Characteristic of Mycoplasma and Ureaplasma

Differentiation from bacteria and L forms

� sterols in membrane

� no DNA homology with known bacteria (probably devolved from gram positive bacteria, 

Lactobacillus or Clostridium, through reductive evolution)

� low guanine + cytosine content

� low molecular weight genome (580 to 1170 kb)

� no reversion to walled forms

Differentiation from virus

� presence of both DNA and RNA

� division by binary fission

� free living-cell free growth in defined media in vitro

� extracellular parasitism in vivo



HISTORY



1898 Nocard and Roux

First to isolate mycoplasmas in a case of bovine pleuropneumonia. Microorganism 

descibed as “d’une estreme tenuité, de dimensions trés inferieures à celles plus 

petits microbs connus” (PPLO, PleuroPneumonia-Like Organisms).

1937 Diens and Edsall

From a Bartholin’s gland abscess, probably M. hominis

1954 Shepard

First description of T-strain mycoplasmas, later known as ureaplasma, isolated from 

the urethra of men with nongonococcal urethritis

1960s

Class Mollicutes established to include the mycoplasmas and related organisms and 

subdivided in 4 orders, 5 families, 8 genera and more than 200 known species, 

detected in humans, vertebrate animals, arthropods and plants 

1981 Taylor Robinson

M. genitalium from the urethra of men with nongonococcal nonchlamydial urethritis

1999 Kong

New species in Ureaplasma genus: Ureaplasma parvum



TAXONOMY

Class: Mollicutes “soft skin”

Order: Mycoplasmatales “fungus form”

(plant, bird and animal Mycoplamas)

Family: Mycoplasmataceae (humans and animals)

Genera: Mycoplasma and Ureaplasma OR

Genital Mycoplasmas (humans)

Ecological niche: mucosal surface in humans

1. Respiratory tract 2. GU tract



EPIDEMIOLOGY



Trasmission

By direct contact between hosts:

� venereally though genital or oral-genital contact

� vertically from mother to offspring either at birth or 

in utero



Prevalence of genital Mycoplasmas
Apart from sexual contact, is influenced by age, race, socio-economic status,

contraception, menstruation, menopausal change and pregnancy

M. hominis and ureaplasmas:

most studied because of their relative ease of cultivation

Ureaplasmas:

prevalent with the onset of sexual activity in both males and females, but highly

prevalent in the genital tracts of healthy sexually active women, with infection rates 

of

60 to 70% U. parvum strains account for 70% of ureaplasma detected.

Lower the prevalence of ureaplasmas in male urethra (10-20%).

Infants can be infected at birth. The organism persist for a short time and disappear 

by

age 2 years.

It is not known how long an individual ureaplasmal serovar or biovar persists in

carriers or if there are changes in types over time.



Human Mycoplasmas

SPECIES PREVALENCE IN GENITAL 

TRACT OF HEALTHY PEOPLE

Genital Mycoplasmas

U. urealyticum ++

U. parvum ++++

M. hominis +++

M. genitalium unknown

M. fermentans +?

M. penetrans Rare

M. primatum Rare

M. spermatophilum Rare

Mandell, Douglas and Bennet “Principles and Practice of Infectious Diseases”, 2010



Colonisation of Genital Tract by

Mycoplasmas

• MH & U belong to commensal vaginal flora (U ++) and their 

prevalence increase in pregnancy

• Yet colonisation of endocervix and uterus is anormal and can 

induce obstetrical complications

• MG does not belong to normal flora and is a STI agent 

(epidemiology similar to C. trachomatis). Its actual role in 

pregnancy abnormal outcome not well established but could 

be responsible  for termination of pregnancy*

*Lawton BA, Contraception, 2008; 78: 294-8



Features of Mycoplasmas 

• M. hominis (MH)

• Ureaplasma

- U. urealyticum (UU)

- U. parvum (UP)

• M. genitalium (MG), always a pathogen (STI)

• M. fermentans    ??   1 study: 4/232 positive – 2 

chorioamnionitis*

* Blanchard A., Clin Infect Dis, 1993; 17 (Suppl 1): S272-9

Can be part of
commensal vaginal flora



Taken as a whole, the high prevalence of 

ureaplasma and M. hominis in healthy 

people indicates that they are not prime 

pathogens.

What role in human disease?



Waites KB et al, Clin Microbiol Rev, 2005



Waites KB et al, Clin Microbiol Rev, 2005



Sexually Transmitted Infections
• Defined as - infectious diseases spread from person-to-person through direct body 

contact with infected body fluids. Specifically any disease acquired primarily through 

sexual contact.

29

• Chlamydia trachomatis – Non-gonococcal urethritis; most common reportable STD ; estimated to

have a true prevalence among sexually active population of 5 – 10%; 60% and 40% of men have no 

symptoms

• Neisseria gonorrhoeae – gonorrhoae and gonococcal pelvic inflammatory disease (PID) ; 

asymptomatic in 11.5% of men and 32.6% of women; incidence rate of ~1.7%

• Mycoplasma genitalium – Urethritis, cervicitis, endometritis PID; infected person may have some or 

all symptoms, or may be asymptomatic; incidence rate of 1~5%

• Mycoplasma hominis – non-gonococcal urethritis, PID, pyelonephritis or infertility; incidence rate of 

21-53%.

• Trichomonas vaginalis – infection rates between men and women are the same with women showing 

symptoms while infections in men are usually asymptomatic

• Ureaplasma urealyticum –incidence of 20~40% in sexually active humans

• Ureaplasma parvum – during delivery of a baby, if the mother is infected with U. parvum, it may be 

spread to the CNS or respiratory tract of the infant leading to pneumonia, meningitis and septicemia.



NO CONFIRMED CORRELATION BETWEEN

SEROTYPES AND BIOVARS AND

PATHOGENICITY



Epidemiology in Pregnant Women

• MH & U most frequent bacteria isolated after PPROM

• Prevalence depends on age, race, socio eco status, hormonal 

status and pregnancy ++

• Pregnancy: Influence of estrogen & progesteron that increase 

prevalence of colonisation

• Pregnancy: Prevalence varies / studies:

• MH: 23 – 50% (Annency: 2,3%)

• U: 20 – 80% (Annency: 29%)

• MG: UK 3%



PATHOGENESIS



� Mucosally associated organisms residing in the respiratory or 

urogenital tracts of their hosts in close association with 

epithelial cells.

� In some species, M. fermentans, M. penetrans, M. genitalium, 

and M. pneumoniae and M. hominis in some cases, invasion 

of host cell occur and the organisms reside intracellularly.

� Adherence is prerequisite for pathogenicity. Some 

mycoplasmas, such as pneumoniae, penetrans and genitalium

have special attachment organelles containing adhesin 

molecules, fermentans and hominis not.



Pathogenicity of Mycoplasmas

• Adherence to host cells is prerequisite (membrane adhesin 

protein)

• Variation in proteins in Myc membrane enables them to 

evade host immune response

• Invasion of cells & biofilms formation protect them of 

antibiotics

• Myc activate macrophages & monocytes => pro-inflammatory 

cytokines (TNF, IL-1, -8, -12, -16, IF-γ)

• Systemic & local inflammation important in inducing 

abnormal outcomes of pregnancy.



Pathogenicity of Mycoplasmas - 2

• Bacterial endotoxins + memb lipoprot => activate fetal 

membranes (chorio-amnionitis) and decidua to produce 

inflammatory factors

• Endotoxins + cytokines stimulate synthesis & release of 

prostaglandins => proteases + … => uterine contractions & 

ROM

• Intraamniotic infection with Myc (PPROM) induces more 

intense inflammatory response than with other pathogens 

(chron vs acute??)*

* Oh KJ, Am J Obstet Gynecol, 2010, 203: e1-8



Materno-Fetal Transmission

• 45-65% especially high in case of:

� vaginal delivery (direct contact with infected cervix vagina)

� Infection by Ureaplasmas

• Vertical transmission of MG uncommon

• Neonatal colonisation tends to be provisional



Bacterial vaginosis

• Depletion of lactobacilli and anormal proliferation of other 

species, mostly anaerobic, and of MH in 60%

• Aerobic species have also a role (Donders G) and vaginal 

inflammation

• BV increases risks of preterm birth

• Actual role of MH not well known: co-pathogen or 

“bystander”: Metronidazole is effective in preventing PTB  

though not active on MH

• Recommendation for screening / Rx for BV in case of PTB 

history



Ectopic pregnancy

• Post-infectious lesions of Fallopian tube are major cause of EP

• MG can induce PID yet it is not as frequent as N. gonorrhoeae 

or C. trachomatis

• Taylor-Robinson D., Br J Obstet Gynecol, 2011; 118: 164-74



Low Birthweight

• No conclusive data

• Some studies suggest that Myc infections increase risk of low 

birthweight ??

• Discussion on respective roles of BV and Myc in low 

birthweight

• UU mainly responsible ?



Preterm Birth and/or PPROM

• Preterm birth and late miscarriage are most frequent adverse 

obstetrical outcome

• Often associated with PPROM

• Myc induce important inflammatory response in amniotic 

fluid

• Role of chorioamniotitis

• Role of:

– Ureaplasmas: UU & UP

– BV ± MH

– MG ??



Postpartum Fever

• Role of MH in postpartum/postabortum fever

• Myc isolated most frequently in blood than in genital tract: 

endometritis??

• Role of MG ??



Infection in Newborn

• Transient infection of Neonate: Prevalence of Myc <10% after 

3 months

• U can induce neonatal pulmonary diseases:

– Arterial pulmonary hypertension (phospholipases => thromboxane)

– Bronchopulmonary dysplasia

• Role of MH? BV?



U. urealyticum

14 serovar, divisi in 2 biovar per le caratteristiche genotipiche:

Biovar 1: serovar (parvo) 1,3,6,14

Biovar 2: serovar (T960) 2,4,5,7,8,9,10,11,12,13

Attualmente diviso in 2 specie:

U. parvum (ex- U. urealyticum biovar 1), la maggioranza degli isolati

U. urealyticum (ex- U. urealyticum biovar 2)







=

=



M. hominis

M.hominis patogenicità controversa

Nella donna la colonizzazione  è associata con

– uretriti 

– Cerviciti

Nell’uomo la colonizzazione è associata con

– Prostatiti

– Prostatovescicoliti subacute (25-50% dei casi)
– spesso accompagnate da emospermia

sono stati descritti anche casi di associazione con

– Epididimiti

– Balaniti



M. hominis

M.hominis patogenicità controversa

Nella donna la colonizzazione  è associata con

– Endometriti

– Infezioni corion amnios

– Rottura precoce delle membrane

– Basso pesa alla nascita

Nell’uomo la colonizzazione  è associata con

– infertilità

Kim 2003       

Taylor-Robinson 2007

Kim 2003       

Taylor-Robinson 2007



U. urealyticum

Patogenicità controversa

Nella donna sono associati

– Uretriti?

– Cerviciti?

Nell’uomo sono associati

– uretriti NG?

– Prostatiti?

Inter J of Urol, 2004Inter J of Urol, 2004



U. urealyticum

Nella donna sono associati

– Parto pretermine ( produzione fosfolipasi)

– Natimortalità
Meningiti neonato

Batteriemie neonato

– aborto 

Nell’uomo sono associati

– Infertilità (alto tropismo)
Waites 2005

Olomu 2009

Waites 2005

Olomu 2009



DIAGNOSIS



Micoplasmi

Trasporto e conservazione

•Essicamento

•pH                                                   5h a T°ambiente  

•T° 24/48h  +4°

•Fotosensibilità

•Metaboliti tox



Microbiological Methods

• Serologic methods of no use (≠ M. pneumoniae)

• MH et UU: cultures are possible but:

– Threshold varies in literature ≥ 104 ucc/mL

– PCR more sensible

• UP, MG: PCR

• Use of quantitative PCR or Ct (threshold cycle) PCR?

– Correlation between microbial load and 

clinical/pathological infections*

* Kacerovsky M., Am J Obstet Gynecol 2011; 205: e1-7



Diagnosi di laboratorio

• La ricerca di Mycoplasma/Ureaplasma viene eseguita su 

secreto cervicale o uretrale.

• Metodo di riferimento per l’identificazione è l’esame 

colturale in terreni selettivi, che comportano una lunga 

incubazione ( in caso di negativi anche 25/30 gg. ). 

L’identificazione deve essere sempre accompagnata dalla 

valutazione semiquantitativa del cut-off di carica  ( 10.000 

UFC / ml ) , al di sopra del quale si può attribuire un ruolo 

patogeno al microrganismo.



Diagnosi di laboratorio

• Le colonie, cresciute su 
terreno di coltura 
selettivo, hanno la tipica 
forma ad uovo fritto, con 
una parte centrale più o 
meno grande di elementi 
granulari che penetrano 
in profondità nell’agar, 
contornate da ammassi 
cellulari più grossi che 
sfumano verso la 
periferia.



Diagnosi di laboratorio

• Metodo di riferimento per l’identificazione è l’esame 

colturale in terreni selettivi.

• L’identificazione deve essere sempre accompagnata dalla 

valutazione semiquantitativa del cut-off di carica  ( 10.000 

UFC / ml ) , al di sopra del quale si può attribuire un ruolo 

patogeno al microrganismo. 

• Le colonie, cresciute su terreno di coltura selettivo, hanno 
la tipica forma ad uovo fritto, con una parte centrale più o 
meno grande di elementi granulari che penetrano in 
profondità nell’agar, contornate da ammassi cellulari più
grossi che sfumano verso la periferia.



DIAGNOSI MICROBIOLOGICA

Campioni biologici: tampone vaginale e cervicale

Esame colturale: 

• inoculazione in brodo urea-arginina

• semina in piastra di terreno agarizzato A7

• incubazione del brodo a 37°C per 24 h

• incubazione delle piastre a 37°C per 48 h in anaerobiosi

o microaerofilia 

• esame del viraggio di colore del brodo

• osservazione microscopica delle colonie cresciute su terreno solido



Coltura in brodo e isolamento su terreno solido selettivo 



Osservazione del viraggio dell’indicatore presente nel brodo



Osservazione e conta delle colonie (10x)



Diagnosi di laboratorio 

• Kit disponibili in commercio per l’identificazione dei 

Mycoplasmi/Ureaplasmi, permettono una lettura 

rapida ( 48 h ), accompagnata sempre dalla carica 

batterica del microrganismo e il relativo 

antibiogramma.



Semina in microgallerie

contenenti substrati e antibiotici

in forma liofila e incubate a 37°C

per 48h.

Identificazione in base alle

reazioni biochimiche e alla 

sensibilità agli antibiotici.

Affidabile????



Coltura , identificazione e test 
di sensibilità dei Micoplasmi



*Teng et al.  1994*Teng et al.  1994

**

Rastawicki et al.  2004

Biernat-sudolska  2006

**

Rastawicki et al.  2004

Biernat-sudolska  2006



Comparison between culture and DNA amplification 

tests for the diagnosis of Genital Mycoplasma infection

Characteristic Culture DNA Amplification

Detection time 2-4 days Few hours

Species identification M. hominis

Ureaplasma spp.

U. parvum

U. urealyticum

M. genitalium

M. hominis

Quantitation Applicable Real time PCR

Antibiotic susceptibility Applicable Not applicable

Cost Low-moderate High



Intended Use Statement

Anyplex II STI-7 Detection which is developed based on the DPO and TOCE 
technology detects 7 pathogens causing sexually transmitted infections (STIs) and 
an internal control (IC) for confirmation of DNA is olation and PCR inhibition 
simultaneous on the real-time PCR.

• Internal control (IC)

• Chlamydia trachomatis (CT)

• Neisseria gonorrhoeae (NG)

• Mycoplasma genitalium (MG)

• Mycoplasma hominis (MH)

• Trichomonas vaginalis (TV)

• Ureaplasma urealyticum (UU)

• Ureaplasma parvum (UP)

7 Analytes  in one-tube

• Urine

• Swab specimens 

(urethral vaginal and cervical)

• Liquid based cytology specimen

(e.g., Thin-Prep® and SurePathTM )

Specimens



Data Interpretation



Sensitive or more than singleplex 
real-time PCR 

TOCE technology provides a level of sensitivity as good as or better 
than probe-based singleplex real-time PCR.

CT, Chlamydia trachomatis; NG, Neisseria gonorrhoeae; TV, Trichomonas vaginalis; MH, Mycoplasma hominis;              
MG, Mycoplasma genitalium; UU, Ureaplasma urealyticum UP, Ureaplasma parvum

* 9-plex Real-time PCR:   7 analytes + dual target for CT + IC



Confronto fra metodo Seegene e metodo DID su 171 campioni

Microrganismo          M. hominis U.urealyticum U. parvum

STD4D DID STD4D            DID STD4D

POSITIVI                 6               2 6                  11                              7

TOTALE           STD4D vs DID 6-2                               STD4D vs DID  13-11



Prove di sensibilità

• Sistemi di riferimento????

• IOM (International Organisation for Mycoplasmology) 

• stesura documento

• Microdiluizione in brodo

• MIC
– Effetto inoculo Kenny, Clin.Inf.Dis 1993

– Effetto pH Kenny, Antimic Agent Chemot,2011



Ureaplasma urealyticum:

epidemiologia delle resistenze 

Mestre – 750 ceppi
Sensibile (%) Intermedio (%) Resistente (%)

Azitromicina 51.5 35.5 13

Eritromicina 49.5 31 19.5

Claritromicina 74.4 8.4 17.2

Josamicina 93.9 5.6 0.5

Ofloxacina 14 74 12

Ciprofloxacina 2.3 33 64.7

Doxiciclina 96.4 1.2 2.4

Tetraciclina 93.8 1.9 4.3

Pristinamicina 98.9 0.3 0.8



Mycoplasma hominis:

epidemiologia delle resistenze 

Mestre – 20 ceppi
Sensibile (%) Intermedio  (%) Resistente (%)

Azitromicina 5 10 85

Eritromicina 0 5 95

Claritromicina 0 0 100

Josamicina 95 0 5

Ofloxacina 45 45 10

Ciprofloxacina 45 25 30

Doxiciclina 85 5 10

Tetraciclina 70 0 30

Pristinamicina 95 0 5



Mycoplasma genitalium

� Identificato per la prima volta negli anni ’80

�Riscontrato anche nel tratto respiratorio

� Estremamente difficile la coltura e l’isolamento

� Diagnosi solo mediante amplificazione genica

� Ad oggi dimostrata l’associazione con:

� uretrite non gonococcica

� cervicite

� MIP

� endometrite

� infertilità da fattore tubarico



M. GENITALIUM: 

prevalence and incidence
• Prevalence

– General population

M 1 – 4%

F 1 – 6%

– Clinic population

M 4 – 26%

F 4 – 38%

• Incidence

– University women: 0.9 per 100 WY

– Kenya female sex workers: 23 per 100 WY

Anagrius STI 2005, Hamasuna STI 2004, Ross STI 2009 , Tosh JAH 2007, Oakeshott CID 2010, 
Cohen std 2007, Pepin STI 2005, Hancock STI 2010



M. genitalium: disease association

Men Women

NGU Urethritis

Epididymitis Cervicitis

Prostatitis Endometritis, Salpingitis (PID)

Proctitis (MSM) Ectopic pregnancy

Preterm birth

Infertility



Association between M. genitalium and female disease

Clinical presentation

• Frequently asymptomatic

• Similar to Chlamydia trachomatis with some exceptions

- Mucopurulent discharge

- Fewer PID symptoms

• Long duration of infection

- Up to 21-23 months



M. genitalium and upper genital tract disease

Endometritis / Salpingitis 

• M. genitalium was found in 9 of 58 women (16%) with 

histological endometritis and in 1 of 57 women (2%) w/o 

endometritis (Cohen , 2002)

• In the PEACH study, M. genitalium was found in 15% 

(CT 14%; NG 15%), (Haggerty, 2008)

- M. genitalium found in endometrium of 60% of those

positive in the cervix

- Pelvic pain score, clinical symptoms, and signs were 

similar in MG and CT positive women (Short et al., CID, 2009)

• M. genitalium was detected in 9 (7%) of women with 

laparoscopically confirmed PID but only in 1 specimen from 

the tubes (Cohen et al, 2005)











Certezze: 
causa di uretrite maschile e di PID e infertilità femminile

Incertezze: 
causa di cervicite (prevalenza troppo alta, imprecisa definizione di cervicite, diverse 

popolazioni esaminate)

Auspicio:
disponibilità di test commerciali per saggiare in modo sistematico tutte le donne 

sintomatiche 



Adv Med Sci. 2008; 53 (1): 80-86





“Evidence for a role of Mycoplasma genitalium in pelvic inflammatory disease”
Curr Opin Infect Dis 2008;21:65-69

Presentazione clinica più simile alla PID da C. trachomatis









Diagnosis of M. genitalium infections

• Only a direct diagnosis

• Culture extremely fastidious 

• By nucleic amplification tests:

– a lot of in house PCRs, real-time PCR++

– some specimens better than others

FVU>urethral swabs in men

vaginal swabs>cervix>FVU in women 

– a few multiplex tests commercialized

(Bio-Rad, Seegene)

• No serology commercialized



M. genitalium: antibiotic susceptibility testing

• Intrinsic resistance

ß-lactams and other

antibiotics targeting

the cell wall

• No susceptibility

testing done in routine

• Active antibiotics



MYCOPLASMA GENITALIUM

• Difficult  to monitor antibiotic  sensitivity in an  organism so

difficult  to culture

• PCR for the resistance sequences

• Usually resistant to tetracyclines, ofloxacin and (?) 

azythromicin

• Moxifloxacin 400 mg a day for 7 days

• Since resistance for the drugs commonly used for chlamydial 

infection, mycoplasma genitalium will increase

• In the absence of resistance extended course of azythromicin 

(500 mg start followed by 250 mg daily for 4 days).



Mycoplasma genitalium treatment



M. genitalium treatment

European guidelines, 2009

• Acute NGU – cervicitis

Azithromycin 1 g single dose

or

Doxycycline 100 mg x 2, 7 d

• Chronic NGU

1) Extendend 1.5 g azithomycin (5 d)

2) Moxifloxacin 400 mg, 10 d



M. genitalium male NGU treatment studies

• Open Scandinavian multicenter trial (Biörnelius, 2008)

- Doxycycline 200 mg + 100 x 8 d: 22% cure rate (n=103)

- Azithromycin 1 g x 1 d: 86% cure rate (n=23)

- Azithromycin 500 mg + 250 mg x 4 d: 97% cure rate (n=60)

• Randomized US trial (Mena, CID, 2009)

- Doxycycline 200 mg x 7 d: 45% cure rate (n=31)

- Azithromycin 1 g x 1 d: 87% cure rate (n=23)

Clinical cure in DOX group at 2-3 weeks but subsequent recurrence

• Randomized US trial (Schwebke, CID, 2011)

- Doxycycline 200 mg x 7 d: 49% cure rate (n=149)

M. genitalium clearance rate 30.8%

- Azithromycin 1 g x 1 d: 43.6% cure rate (n=156)

M. genitalium clearance rate 66.7%

• Moxifloxacin 400 mg for 7-10 d in treatment failure after 

AZM: 100% cure rate (Bradshaw, 2006; Jernberg, 2008)



M. genitalium: emergence of macrolide resistance

• 8 clinical strains AZM-R (Bradshaw, EID, 2006)

– MIC AZM >32 mg/l, ERY >64 mg/l

– mutations 2058, 2059 in 23S rRNA

• 19 patiens: Mg positive specimens for a strain AZM-R

– mutations 2058, 2059 in domain V of 23S rRNA (Jensen, CID, 2008)

• Azithromycin 1 g single dose     13-33% therapeutic failures 
(Bradshaw, EID, 2006; Jensen, CID, 2008; Ito, STI, 2011; Shimada, EID, 2011)

- selection of resistant mutants during AZM treatment

- Therapeutic failure if patient infected with a mutated strain



M. genitalium: emergence of macrolide resistance

• Emergence of macrolide resistance in 2005 for M. genitalium 

in Australia, Scandinavia, New-Zealand, Japan and France

• According to the primary treatment used in countries

- Sweden: DOX = 1st line TT for NGU and cervicitis

181 M. genitalium (+) STD-clinic attendees

3 (1.6%) had 23S rRNA mutations

- Danemark : AZM = 1st line TT for NGU and cervicitis

415 M. genitalium (+) GP and STD-clinic attendees

162 (39%) had 23S rRNA mutations

- France : AZM and DOX = 1st line TT for NGU and cervicitis

123 M. genitalium (+) STD-clinic attendees

13 (10.6%) had 23S rRNA mutations



M. genitalium : acquired resistance

• Acquired resistance to fluoroquinolones

- Few reports, Japan ++

- Target mutations (gyrase and topo IV)

• Description of multidrug resistance

- Resistance to macrolides and fluoroquinolones

- 1st strain described for a Chinese patient:

AZM and MXF MIC > 16 mg/l

- Few other cases desribed in Australia and Norway



M. genitalium treatment studies

Response to treatment in men

• Insufficient treatment leads to persisting of recurring 

symptoms

• Persistence of symptoms

- Patients having Mg eradicated: 17%

- Patients with Mg treatment failure: 91% (p<0.0001) 
(Bradshaw et al, pLoS One, 2008)

• Of 78 men with persistent NGU after doxycycline treatment, 

41% were M. genitalium positive (Wikström & Jensen, STI, 2006)

• Patients failing azithromycin 1g single dose cannot be 

treated successfully with extended 1.5 g AZM (Jerneng, STI, 2008)



Conclusion (1)

• M. genitalium, an emerging STI pathogen, a new 

chlamydia ?

• An accepted cause of male NGU and female 

cervicitis

• Probably associated with sequelae in women
– PID

– Infertility

– Preterm birth?

• Relatively low general population prevalence
– screening programs not appropriate

– Testing and treating in high risky populations



Conclusion (2)

• Commercially available nucleic acid amplification 

test, multiplex PCRs for detection of STI pathogens

• Treatment of M. genitalium infections
– Tetracyclines not useful, AZM single dose better

Extended 1.5 g AZM 95% effective

– Emergence of resistance to macrolides

Huge local differences in resistance rates

– Moxifloxacin 10 d in case of AZM failure



Treatment & Management

• Potentially active antibiotics: cyclines, macrolides & 

azithromycin, clindamycin and fluoroquinolones

� Cyclines theorically active on MH but resistance++

� Transplacental transfer of macrolides: 3%

• Clindamycin active on MH

• Indication for fluoroquinolones in U infections?
� Smorgick N., Fetal Diagn Ther, 2007; 22: 90-3

• MG: azithromycin or moxifloxacin (+Rx partner)



MYCOPLASMA GENITALIUM 

AND PID

IT IS THE RIGHT TREATMENT ?

CDC - 2010





Prevention of recurrent PTB

• In patients with history of PTB

• Screening for BV . If positive:

– Rx metronidazole po or clindamycin

– Screening at 2nd & 3rd trim. and treat if positive

McDonald H., Cochrane Database Syst Rev, 2005: CD000262



Conclusion

• Roles of Myc in abnormal pregnancy outcome better known

• Ureaplasmas, MH with/without BV are responsible for 

chorioamnionitis and important inflammatory that can induce 

PPROM and PTB (& late miscarriage)

• Role of MG has still to be assessed 



GRAZIE PER L’ATTENZIONE


