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Emerging ST! pathogen: Mycoplgsina genitalium, exceedingly prevgd%nt

Emergence of antimicrobial resistance (AMR) in these bacterial S“Tls

— reduced treatrnent options and STls contro! ©

Focus on bacterial STls: C. trachematis, M. genitalium and N. gonorrhoeae
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& Chiamydia trachomatis
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@bllgatc intraceliular bacterium

«" Recommendad treatment (wHO guidelines 2016, IUSTI Euro
ﬁ" 2015, MMWR Qecommeﬁd Rep 2015)
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v, unco 'npllcatetf urogenital infections &
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1st-line: azﬂhrgmycm 1g orally in a single dogé
or d»f)xycycllne 100 mg orally tW|g@>da|Iy for 7 days
Alternative féglmens tetracycline or eryptﬁomyon or fluoroquinolone  «

,\,ﬁo e (otloxacin or levofloxa cﬁ)
v rectal infections &
&
dOXycyclmn 100 mqg orally tvgcr&e daily for 7 days &
o
v' lymphogranuloma venereum (LGV) 5

doxycycline 100 mg twice daily for 21 days



s Chiamydia trachomatis
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o <" Acquired AMR in patleru;s very rare
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- Macrolide reustanceﬁescnbec among 4 C. trackdomatis ciinical
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Misvurina et al, Antimicrob Agents Chemother, 2004, Binet et al, Antimicrob Agents Chemother, 2007;
Zhu et al, Andro!czia, 2010; Dugan et al., Antimicrob Agents Chemother, 2004; Suchland et al., Antimicrob Agents
Chemother 2009, Jeffrey et al., BMC Microbiol 2013; Dessus-Ealbus et al., Antimicrob Agents Chemctrier, 1998



s Chiamydia trachomatis

CI|n|caI failure in 10% pa’glents
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- In vivo evidence of chJ%mydlaI nersistence (aberr@nt forms)
-> failure to respgﬁd to antibiotic tre -atment <

- Heterotypic reﬁstance described in C. tI'GQhOmGt/C (1-10%
poculatlon eXxpressed resistance): sloweﬁgrowth entry into a

stress respbnse
- AnatlecaI sites like the gastrmr;téstmal site protected from
aﬂthIOtICS -> reservolr & &
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- Lack of treatment Lompllaa*ce post-treatment remfech@n
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Sandoz and Rockey, Future Miciobkiol 2010
Borel et al, Curr Clin Micro Rpt 2016



& Mwveoplasma genitalium
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. Tefracycllncs low eradication rate for M. genitalium clinically
o - Microtiologicai cure rate 22-45%

& - No acquired l*eslstans;é described, reason ?
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. Met(@ﬁ&alysis oh the efficacy of AZM for Mg treatment
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« Clinical acquired resistance to macrolides
- by mwutations in the macrolide
- most likeiy caused by azithromycin 1g single dose

Mycoplasma genitalium
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Prevalence of macrolide resistance in M. genitalium
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Anagrius, PloS One 2013; Tagg, J. Clin. Microbiol. 2013; Pond, Clin. Inf. Dis. 2014; Salado-Rasmussen, Clin. Inf. Dis, 2014; Kikuchi,
J. Aniimicrob. Chemother. 2014; Hay, Sex. Transm. Dis. 2015; Gushin, BMC Infect. Dis. 2015; Nijhuis, J. Artimicrob. Chemother.
2015: Gesink, Can. Fam. Physician, 2016; Getman, J. Clin. Microbiol. 2016; Gossé, J. Clin. Microbiol. 2016; Shipitsina, Plos Cie,
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Conséquence on NGU European guiaelines
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& Clinical diagnosis of NGU
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uoxycycllne@O mg bid for 7 days e

Diagnostic testlngb‘for gonorrhoea, chlamydia and M. genlt%@ﬁm
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C. trachomatis g&*"no identified Macrolide-S M. gemga‘?um Macrolide-R M. genltallum pathogen&
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No additional testing or treatment Azﬂhromx@n 1.5g for & days Moxifloxacin 400 mg
in absence of persistent urethrtiis for 7-10 daégs?
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& Mweoplasma genitalium

5,& Recommendﬂa treatment for c¢ mplicate_d and
<" macrolide-re S|stanLM genitaiium infections

s - Moxifloxacin 400a°ng od 7-10 days
(Jensen et al. JEAQDV 2016)
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‘ cmerge‘hce of clinical ac quwed resistance to MXF
- bymutatlons In the FQ target (t@pOlsomerase V) &
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Jensen and Bradshaw BMC Infect 2is 2015, Jensen and Unemo Nature Rev Urol 2017
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Frevalepce of fluoroquinolone resistance in M. genitalium
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& Neisseria gonorrhoeae

. Emergenfe and spread of antimicrobial resistance in
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Unemo and Shafer, Clin iVlicrobiol Rev 2(14



< Neisseria gonorrhoeae
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s Neisseria gonorrhoeae

e
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. Emplrlcal i<-line treatment
& “for unc omplicated gonorrhoea (WHO, Europe, USA)
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< Dual antimicrobial tb@rapy ceftriaxone 250- 500 mg +
azithromycin 1-2.g &
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- XDRc,f%oIates (superbugs) with h;@% level resistance to all ES@S
and ther antimicrobials available? 3 isolates described in JaQa‘n

Frafce, Spain %00’\ f
- 1t treatment failure to the recommended dual theraf)y
published in 2016 in the UK &

WHO 2016; Bignell and Unemo Int. J. STD AIDS 2013; Workowski, et al. MMWR Recommend Rep 2015; Pubiic Health
Agency of Canada. 2013; Australasian Sexual Health Alliance. www.sti.guidelines.org.au/sexually-
transmissibleinfections/gonorrhoeatmanagement 2016; Fifer et ai, N Engl ) Med 2016
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N. gonorrhoeae

'b&. 1
. Integﬁ%ltlonals railures of dual therapy for N. gonorrhoeae
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Dose

ype of healthcare
clinic (day of

Diagnostic test

Positive

{ype of sample)

Mega
(type olf:

Treatment
(day .-:-:Jrrnni-—.1¢-rrﬂb ~

Urethral dis\o‘:‘
chargc.d',-wia, Amosicillin
phan,rng%q'l pain PCR Two daily doses of 750 mg,
Prirmary (1) & fudne) | NA NA MA \;@' MA for 1o days,
(inf@mmation A0 oral administration
'@?.lrelhra and (A'Q“’I (first administered on day 1)
I &> pharynx) . ol & % - |
A &
N Microscopy and 2 | Ceftriaxone
N £ Culture culture 8‘0 One dose of *s0 mg
STz} ¥ (inflammation in | .- Py 2 47 0,125 ST2q5% e o e i
X pharynx) L P aryngeal) u:=lrlrlal] «o\) intramuscular administration
© PUR (urine) A (day 20)
) N Ceftrianone
e e Culture A ™z dose of 500 mg.
5T (36) “n":;:ar:_:;_:;?n oL (pharyngeal} s @Q‘ z 0: 125 ST2g958 intromuscular administration
S - . ol (day 43)
| f . Ceftriaxone r\’d
gL Culture E . One doseof1g, N
5T (s0) (inﬂarr?malu:!n . inharyngeal) NA ? I 0.25 5T2958 intravenous ndminisn@gﬁ
pharynx) |
. AN N (day 71) ©
: . Culture .
ST (85 and g2) i NA s galaly A NA MA MA
-

Fifer et al 2016, New Engl J Mec



s Neisseria gonorrhoeae

WHO giobal GASP, EurQ -GASP and nationa!
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Number Q&ountrles in aifferent WHO regions reporting gonococcal isolates with resistarice to
a2|thromyé" in and ciprofloxacin, and decreased susceptibility or resistance to ESCs (cefixire and/or

& ceftriaxone), 2009-2014
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@ feountries reporting | 9 16 o 3 | 7 68 16 & e
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IFul 5uscaptibility 6 -é‘((@ 10 3 4 K & 25
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Countries repartiog 8 7 ‘ 1 24 A 5§
5% rosistance” R z 0 2 I £3 4T (2%,
€5% rosisiance & 0 4 0 3 450 7 18
F Uil 3o scoptibility & 0 i 1 B e & | 11 ™
Gl prailoxacin &6\"?’ 6;\0

; & B 18 1 zﬁgé“ B 15 2 | |
b 5ir% rosistancels’ f 1 1 & 4 5 14 70(97%) [ &
- 5% rasis 8 14 0 Sz 2 7 52 <
5% resis@nce o 1| 0 oY o 0 3 | 4 &
Full susceptibility 2 0 0 @}Q" 0 0 0 .\@@’
" Resistance level al which VHO recommends thal the use of an m@?-cml i @mgar ¢ Ireatmen is digeortinged, 0‘:&0
" An arbitrary resistane laval was included 1o show that the resistance levals 1o cinafaxacin are extrenely high in many parts |:|f1h%~9mr|-d particulary in
fihe WHO Southeast “slan Region and YWoatem Pacific Region. d,}
ESC, Extendad-specim caphalosporng: WHO, Wodd Health Drganization @Q§
iz e o 1003 joumal o Linzzssior. Wi et al. (2017) PLOS Medicine 14(7): €1002344. G




.»\@;
Percentage.(%% of isolates with decreas=d susceptibility or resistance to extended-spectrum
cephalo\\sﬁorin (ESC) (cefixime and/or ceftriaxone) according to the 2014 WHO-GASP data
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Wi et al. (2017) PLOS Medicine 14(7): e1002344.
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s Neisseria gonorrhoeae
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* Main mechanisms of resistance to ESCs
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Unemo et al, Future Microbiol. 2012



Eur 6 : ((,\ United States GISP E}
066) 2 L €0 ntries "0 2014 (n-5093) 27 i -

High-leve! reS|stam:e mainly rdused by mutathﬁs In the macrolide

target (23S rRNs& gene) &oﬁ
¢ rluoroqelfunolone resistance: 30 % w§0 % R
Mutathﬁs In the FQ enzyme targets@{‘DNA gyrase) leading to h|gh &
MICdfhcreases & S

§ &
+ Tetracycline resistance >:50% &

High-level resistance mainly caused by the ict(M) geng@&arrled ona
mobhile elemeni (Tn916 on a plasmid)

Unemo et ai, Future Microbiol. 2012; Urniemo and Jerisen, Nat Rev Urol 2017; Wi et al, PioS Med 2017



Percentage&%) of isolaies with resistance to azithromycin according to according
& to the 2014 WHO-GASP data
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Percentage (%)°of isolates with resistance to ciprofloxacin according to accaording to the 2014 WHO-
& GASP data

Resistance (%)
o8 <01
0.1-5
6-30
31-70
71100
No Data

[ Mot applicable ©

Wi et al. (2017) PLOS Medicine 14(7): e1002344.
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Conclusion

ANR in STis: 2 distinct situations

— N. gonorrhoeae and M. genitaliurn evolving into so called
:uperbuqq >untrea¢:@able 27
(Jensen and Unemog&‘ature Rev Urol 2017) &

Q—

— By contrast Cﬁachomatm remains uscept@% to many
antimicrobigl$ e
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Co 'nblnatlcm therapy: N. gonorrhoeae, M. g@vztalzum’

Rapid mﬁlecular AMR testing for smu&faneouc detection of N. R
gono,gf%oeae and M. genitalium angﬁhew AMR should be &

d%yééloped -> immediate d'agnQSis AMR surveillance and 5
personalized treatment P &

(y\‘ S

Future treatment needed < o
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The Lancet Infectious Diseases Commission
STlis: challenge ahead, Unemo et dl, Lancet Infect Dis, 2017;17:e235-79
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