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Gonorrhoea
• Major global Public Health concern 

• WHO estimate 82.4 million new cases among adolescents and adults aged 15–49 years 
worldwide

• Highest burden of disease in WHO African and Western Pacific regions
• WHO goal to reduce global STI burden by 90% by 2030

• Increasing multi-drug resistance
• Emerging resistance/reduced susceptibility to extended spectrum cephalosporins
• WHO priority pathogen in urgent need of new treatments
• Surveillance data on antibiotic resistance and treatment failures from LMIC are scarce

• Current treatment recommendations
• Syndromic management
• Single therapy: ceftriaxone IM 250 mg to 1 g
• Dual therapy: ceftriaxone IM 250 mg to 1 g and oral azithromycin 1 g
• New treatments in late clinical development: zoliflodacin and gepotidacin

References: Unemo M et al. Lancet Microbe. 2021; 2(11):e627-e636.
Guidelines for the management of symptomatic sexually transmitted infections. Geneva: WHO; 2021.
Global progress report on HIV, viral hepatitis and sexually transmitted infections, 2021. Geneva: WHO; 2021.
Prioritization of pathogens to guide discovery, research and development of new antibiotics for drug-resistant bacterial infections, including tuberculosis. Geneva: WHO; 2017.
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Extended spectrum cephalosporines (ESC)
• 3rd generation class penicillin
• last empirical option for the treatment of gonorrhea 

• ceftriaxon (1st choice) 
• cefixime 

• oral drug
• no longer recommended

• Dual therapy ceftriaxon + azithromycin failed
• No evidence for impeded AMR emergence
• Rising azithromycin AMR



Population-Level Antimicrobial Consumption Is Associated With Decreased Antimicrobial 
Susceptibility in Neisseria gonorrhoeae in 24 European Countries: An Ecological Analysis

Kenyon C et al. J Inf Dis, April 2019



Drug repurposing
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Rationale of Chlamydia test & treat paradigm

• To prevent ongoing  infection in the 
community and reduce prevalence

• To prevent late sequellae esp in 
women (PID, Tubal Factor Infertility)

• Easy Tx (azithromycine one dose) with 
little side effects



Test and treat paradigm for asymptomatic infections

• Is effective for hiv
• Results in illness in >99% of cases

• Effective for chlamydia?
• Results in illness in <1% of women

• “numbers needed to treat”

• Anti microbial consumption related AMR

• Infection control vs Infectious diseases control



- Does it reduce prevalence?

- Does it prevent late complications?

- Does it have harmfull side effects?

van Bergen JEAM, et al. 2021

Issues with Chlamydia test & treat paradigm



Chlamydia positivity rate in Europe

Chlamydia Annual Epidemiological Report for 2023, ECDC.eu



Chlamydia screening: Does it reduce prevalence?

• Screening programs are not effective1,2,3,4

• UK: policy change → only women <25 yr 
• men & women >25 yr only with complaints

• Australia: only upon request, no longer recommends yearly screening.

¹ van den Broek et al., BMJ, 2012; ² Hocking et al., The Lancet, 2018; ³ Dukers et al., BMC Infect Dis, 2022; 4Herrmann B, 2021. 



• Comparable decrease in PID 
prevalence both in countries with 
intensive screening programs and 
those without.

Unemo et al. Lancet inf Dis 2017

Chlamydia screening: Does it reduce complications?



NECCST study
cohort >5000 women of fertile age
14 year follow-up (after chlamydia screening in 2009)

Chlamydia associated complications:

• 4.1% (236/5704) PID

• 1.6% (91/5704) ectopic pregnancy

• 1.0% (55/5704) infertility

19
Alexiou, Lancet Reg Health Eur, Aug 2024  



Sub-analysis chlamydia status & treatment 

• Symptomatic chlamydia: 2-4x higher 
chance on PID, ectopic pregnancy and 
infertility

• Asymptomatic chlamydia: no increased 
chance

• No added value of treatment of 
asymptomatic chlamydia.

Alexiou, Lancet Reg Health Eur, Aug 2024  



Pregnancy outcome and chlamydia

• Dutch women with a history of chlamydia are as likely to get pregnant as 
women without chlamydia, although it took a little longer.1

• Norwegian study same number of pregnancies in women with and without a 
history of chlamydia.2

1Hoenderboom BM, et al. Sex Transm Dis 2020;47:739-47. 2Bakken IJ, et al. Sexually transmitted diseases 2007



• Unnecessary treatement induces:
• Antimicrobial resistance
• Microbiome disruption
• Side effects (allergic reactions, toxicity)

• Psycho-social consequences

• As of 2025, Dutch Sexual Health Clinics 
discontinued asymptomatic screening 

Chlamydia screening: harmful side effects?





Mycoplasma genitalium overview

• Sexually transmitted... but not tested routinely

• Discovered in 1980: isolated in men with urethritis 
• Neisseria gonorrhoeae, in 1879
• Chlamydia trachomatis, in 1907
• Treponema pallidum, in 1905

• Identified in 1983 as a new species within the Mollicutes class
• Mollis = soft; cutis = skin: no cell wall 
• One of the smallest, self-reproducing bacteria (0.3-0.5 μm)
• Intracellulair bacterium: invades into the host cell nucleus using its tip (MgPa gene).

Deng X, et al. Cyclophilin A is the potential receptor of the Mycoplasma genitalium adhesion protein. Int J Med Microbio 2018;308(3):405-12.
Tully JG, et al. Mycoplasma genitalium, a new species from the human urogenital tract. Int J Syst Evol Microbio 1983;33(2):387-96.
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Genome Mycoplasma genitalium
• Circular double-stranded DNA

• Smallest genome (482 genes) "Minimal genome“
• Minimal metabolism 
• Low genomic redundancy (382/482 genes are essential) 
• Few repair mechanisms 

• Mutation rate ↑↑, about 10x higher than in E. coli
• Results in a high antibiotic resistance

• Limited treatment options due to the lack of a cell wall 

Drake, J. W., Charlesworth, B., Charlesworth, D. & Crow, J. F. Rates of Spontaneous Mutation. Genetics 148, 1667–1686 (1998).
Jensen, J. S. & Bradshaw, C. Management of Mycoplasma genitalium infections – can we hit a moving target? BMC Infect. Dis. 15, 343 (2015).
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Symptoms  Mycoplasma genitalium 
▪ Similar to Chlamydia trachomatis and Neisseria gonorrhoeae

▪ Men: dysuria, urethral discharge, and irritation and/or urethral discomfort
▪ Women: dysuria, change in vaginal discharge, postcoital bleeding, 

intermenstrual bleeding, pain during sex
▪ Relationship with PID and tubal factor infertility disproven/debated.

▪ Asymptomatic infections are common:
▪ 56% of infected women 
▪ 94% of infected men

▪ Molecular diagnostics for routine purposes
▪ Dutch guideline: only in men with urethritis complaints.
▪ British guideline: symptomatic individuals (e.g., PID, NSU) and partners

Pinto-Sander N et al. Mycoplasma genitalium infection. BMJ. 2019 Oct 18;367:l5820.
Sonnenberg P. et al. Prevalence, risk factors, and uptake of interventions for sexually transmitted infections in Britain. Lancet, 2013
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Rising antibiotic resistance in M. genitalium

26% *

1st choice: azithromycin 

(macrolide class)

2nd choice: moxifloxacin 

(fluoroquinolone class)

*Baetelier et al, Euro Surveill. 2024 Feb

MRAM (23S rRNA)
Macrolide resistance-
associated mutations

FRAM (parC & gyrA)
Fluoroquinolone resistance-
associated mutations

55% *



Dual MRAM + FRAM resistance

| 28Jensen et al. Antimicrobial treatment and resistance in sexually transmitted bacterial infections. Nature Rev Microbiology, 2024. 

M-RAM

F-RAM

M+F-RAM



Alternative treatment options 
for dual resistant Mycoplasma genitalium infection

• In many (MRAM, FRAM) resistent clients clinical improvement with 1st /2nd 
line therapy.
• Anti-inflammatory effect of antibiotics?

• MRAM + FRAM without clinical improvement > alternative treatment:
• Minocycline;  Effectiveness 40-70% 
• Doxycycline followed by moxifloxacin: varying effectiveness
• Sitafloxacin: expensive and difficult to obtain: 75% cure*
• Pristinamycin: limited availability outside of France

*Samra, et al. OFID, 2023. 
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Antimicrobial stewardship: 
Rational use of antibiotics 

30





Conclusions on antimicrobial resistant STI

• Antibiotic stewardship
• Rational use of antibiotics (evidence based recommendations only)
• Wide use in agriculture & OTC availability
• Manage infectious diseases not infections

• Drug repurposing & new antibiotics
• Cat and mouse game we are bound to loose?

• Vaccination, the holy grail?
• Men-B vaccination partial protection against gonorrhea
• No vaccines for chlamydia and mycoplasma in the near future.

Synergy determination for dual antibiotic 
therapy in Ng
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