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Antimicrobial resistance (AMR) has become one of the most pressing public health
crises, with sexually transmitted infections (STIs) of all types rapidly becoming resistant to
treatments. One such infection of pressing concern is Neisseria gonorrhoeae. This infection, of
which there were more than 82 million new cases worldwide in 2020, has shown resistance
to all available forms of first-line treatment [1,2]. One study of Kenyan women found high-
level tetracycline resistance in 96% of tested samples of N. gonorrhoeae [3], and numerous
other common sexually transmitted infections have shown drug resistance across the globe,
including syphilis, chlamydia, and trichomonas [4]. Of particular concern is the rise in
drug-resistant human immunodeficiency virus (HIV), with the first strains of pan-resistant
HIV now beginning to emerge [5].

A multifaceted approach will be required to curb these trends of increasing AMR in
STIs, with new forms of treatment undoubtedly required. This will necessitate the creation
of new antimicrobial drugs, as well as new, diverse methods of preventing, managing,
treating, and curing STIs. While not particularly attractive for large for-profit companies,
there is a clear need for the development of new antibiotic drugs to treat drug-resistant
STIs; therefore, more collaborative global partnerships are needed to expedite the process
of antimicrobial creation [6]. Additionally, research on the expansion of new, alternative
treatment technologies is important. One such technology for the treatment of infection is
bacteriophage therapy; however, research on this technology is in its infancy [7]. Vaccine
development for STIs has also shown potential as a promising avenue for prevention,
though much more research is needed [8,9]. In addition, there is also a need for concurrent
examination and revision of the treatment guidelines, which may inadvertently increase,
rather than decrease, drug resistance in STIs [10].

While establishing new treatment guidelines and new forms of management to address
AMR in STIs is vital, the detection of drug-resistant STIs is also integral. This will involve
the creation of rapid valid diagnostic tests for specific microbes of concern, such as Neisseria
gonorrhoeae and Chlamydia trachomatis [11], as well as the improvement and expansion
of other rapid diagnostic tests that can determine antimicrobial sensitivity without the
need for the pre-purification of cultures [12]. This will entail the further expansion and
application of numerous technologies, such as nucleic acid amplification, microfluidics,
whole-genome sequencing, and hybridization [12]. Improvements in other detection and
prevention methods, such as contact tracing and the utilization of existing rapid molecular
test arrays prior to prescribing antibiotics, are also vital [13].

The scale and depth of the issue of drug-resistant STIs has demonstrated that there
is an urgent need for action in many domains. To address this problem, research on
epidemiology and clinical outcomes and the effectiveness of new/alternative treatment
regimens, improvements in the detection of infection, and implementable preventative
strategies, alongside major public health initiatives, are urgently needed.

Venereology 2023, 2, 76–77. https://doi.org/10.3390/venereology2020007 https://www.mdpi.com/journal/venereology

https://doi.org/10.3390/venereology2020007
https://doi.org/10.3390/venereology2020007
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/venereology
https://www.mdpi.com
https://orcid.org/0000-0003-3605-9824
https://doi.org/10.3390/venereology2020007
https://www.mdpi.com/journal/venereology
https://www.mdpi.com/article/10.3390/venereology2020007?type=check_update&version=1


Venereology 2023, 2 77

Conflicts of Interest: The author declares no conflict of interest.

References
1. World Health Organization. Immunization, Vaccines, and Biologicals. WHO. Available online: https://www.who.int/teams/im

munization-vaccines-and-biologicals/diseases/neisseria-gonorrhoeae (accessed on 3 March 2023).
2. Unemo, M.; Lahra, M.M.; Escher, M.; Eremin, S.; Cole, M.J.; Galarza, P.; Ndowa, F.; Martin, I.; Dillon, J.-A.R.; Galas, M.; et al. WHO

global antimicrobial resistance surveillance for Neisseria gonorrhoeae 2017–18: A retrospective observational study. Lancet Microbe
2021, 2, e627–e636. Available online: https://www.thelancet.com/journals/lanmic/article/PIIS2666-5247(21)00171-3/fulltext
(accessed on 1 March 2023). [CrossRef] [PubMed]

3. Soge, O.O.; Issema, R.; Bukusi, E.; Baeten, J.M.; Mujugira, A.; Celum, C.; McClelland, R.S.; Stewart, J.; Partners PrEP Study
Team. Predominance of high-level tetracycline-resistant Neisseria gonorrhoeae in Kenya: Implications for global implementation
of doxycycline post-exposure prophylaxis for prevention of sexually transmitted infections. Sex. Transm. Dis. 2023, 13, 10–97.
Available online: https://journals.lww.com/stdjournal/Abstract/9900/Predominance_of_high_level_tetracycline_resistant.14
8.aspx (accessed on 28 February 2023). [CrossRef] [PubMed]

4. Tien, V.; Punjabi, C.; Holubar, M.K. Antimicrobial resistance in sexually transmitted infections. J. Travel Med. 2020, 27, taz101.
Available online: https://academic.oup.com/jtm/article/27/1/taz101/5678669?login=true (accessed on 1 March 2023). [Cross-
Ref] [PubMed]

5. Hamers, R.L.; Inzaule, S.C. Pan-resistant HIV-1: What’s next? Lancet Microbe 2020, 1, e97–e98. Available online: https://www.thel
ancet.com/journals/lanmic/article/PIIS2666-5247(20)30058-6/fulltext (accessed on 2 March 2023). [CrossRef] [PubMed]

6. World Health Organization. Antibiotic-Resistant Gonorrhoea on the Rise, New Drugs Needed. WHO. Available online:
https://www.who.int/news/item/07-07-2017-antibiotic-resistant-gonorrhoea-on-the-rise-new-drugs-needed (accessed on
3 March 2023).
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