Why Should You Care About Oral Gonorrhea and Oral Human Papillomavirus Infection?
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Abstract
The incidence of sexually transmitted diseases is increasing with the open-sex culture and as people are having sex at a younger age. Consequently, oral gonorrhea and oral human papillomavirus infections, which are often asymptomatic, result in a high risk of transmission. Oral gonorrhea is symptomatic in less than 20% of patients confirmed by culture for Neisseria gonorrhoeae in both men and women. Even if symptoms develop and oral gonorrhea is diagnosed and treated, the cure rate is less than 90%. Hence, oral gonorrhea can lead to antibiotic resistance to gonorrhea. Oral human papillomavirus infections have received more attention because oral human papillomavirus infections play an important role in the development of oropharyngeal cancer. On the other hand, no test for diagnosing human papillomavirus in the oral cavity has been approved by the US Food and Drug Administration. This lack of test makes it difficult to detect oral human papillomavirus infection early, which can further increase the risk of transmission of human papillomavirus infections. Preventing human papillomavirus infections is very important because surgical resection is the only treatment. Vaccination against human papillomavirus-associated oropharyngeal cancers, including tonsil cancer and base of the tongue cancer, has been reported to be effective in reducing the prevalence of oral human papillomavirus infection in middle-aged adults. Human papillomavirus vaccination is essential for protecting against oral human papillomavirus infection.
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INTRODUCTION
The incidence of sexually transmitted diseases (STD) is rising with the open sex culture and as people are having sex at a younger age. Globally, more than 1 million STDs occur daily. In 2020, the World Health Organization estimated that 374 million new infections would be caused by one of four STDs: chlamydia, gonorrhea, syphilis, and trichomonas. In 2016, it was estimated that more than 490 million people were living with genital herpes, while human papillomavirus (HPV) infection, the leading cause of cervical and anal cancer (which occurs among men who have sex with men), is estimated to occur in approximately 300 million women. Oral gonorrhea and oral HPV infection are often asymptomatic, so they have a high risk of transmission. Therefore, this review examines why people should be on alert for these two diseases.

MAIN BODY
1. Oral Gonorrhea
1) Symptoms
The most common symptoms of oral gonorrhea are usually sore throat and fever, but it might also present as tonsillitis, gingivitis, or stomatitis [1-4]. Oral gonorrhea, although a rare complication, is also associated with a disseminated gonorrhea infection [5]. Patients with gonococcal pharyn-gitis are usually infected via the oral-genital route. Therefore, gonococcal pharyngitis is much more common in women and homosexual men. On the other hand, less than 20% of patients diagnosed with Neisseria gonorrhoeae based on pharyngeal culture results show symptoms in both men and women [6]. In a physical examination, the oropharynx may be erythematous and have mucous exudate with cervical lymphadenopathy [4]. Nevertheless, even if oral gonorrhea presents symptoms, the possibility of N. gonorrhoeae is usually not considered, so a diagnosis of oral gonorrhea is likely to be missed. Therefore, attempts to detect and treat gonococcal pharyngitis early can help reduce the incidence of the disease because gonococcal pharyngitis can serve as a repository for community infection [7].

2) Diagnosis
For mucosal sites, such as the pharynx, sensitivity and specificity are much lower, so a gram stain is not recommended for testing for N. gonorrhoeae infection. Culture testing is recommended to confirm an oropharyngeal gonococcal infection. Nucleic Acid Amplification Tests (NAAT) can be performed after collecting a sample using a pharyngeal swab. On the other hand, NAAT can detect symbiotic Neisseria species and thus may show low specificity [8]. The US Centers for Disease Control and Prevention (CDC) recommends that patients with oropha-ryngeal gonorrhea visit the hospital seven to 14 days after initial treatment and perform a culture test or NAAT again to confirm that it is cured. If NAAT is positive or symptoms persist, particularly if a culture test has not been performed, a confirmatory culture test should be performed before re-treatment. An antimicrobial susceptibility test is recommended when performing a cure test [8].

3) Antibiotic resistance
Oral gonorrhea can cause antibiotic resistance [9,10]. A N. gonorrhoeae infection in the oropharynx is more difficult to cure than an infection of the urinary tract and anorectum [11], and few antibacterial therapies show a treatment effect of more than 90% for gonococcal pharyngitis [12]. This increases the transmissibility of gonorrhea, which can increase the spread of antibiotic-resistant strains and accelerate the upward movement of minimal inhibitory concentrations (MIC) because there are more opportunities for genetic transfer [13].
The number of antibiotics available for the treatment of gonorrhea has declined. According to the World Health Organization Global Gonococcal Antimicrobial Surveillance Program (GASP), which was convened to ensure adequate surveillance of antibiotic resistance in gonorrhea, high rates of resistance were observed for many antibiotics, including quinolones, azithromycin, and cephalosporins. Several treatment failures with oral cephalosporins have been reported globally, and ceftriaxone-resistant strains have been reported in Japan. For these reasons, antibiotic resistance in N. gonorrhoeae is a worldwide public health problem. In 1986, the CDC established the Gonocococcal Isolate Surveillance Project (GISP) as a national surveillance program at 27 sites to monitor the trends in the antibiotic susceptibility of N. gonorrhoeae. Monitoring showed that over time, N. gonorrhoeae developed resistance to many antibiotics, including penicillin, tetracycline, and cipro-floxacin. In addition, reduced susceptibility to the drug previously used as first-line treatment greatly limited the use of the drug, as evidenced by higher MIC for cefixime compared to before. Furthermore, the treatment guidelines have been modified to halt or at least slow this trend in antibiotic resistance. In 2014, GISP reported that the percentage of reduced azithromycin sensitivity increased from 0.6% in 2013 to 2.5%, and the percentage of decreased cefixime sensitivity increased from 0.4% in 2013 to 0.8% in 2014. Changes in susceptibility occurred even after the exclusion of cefixime as a first-line treatment in a dual therapy combination of ceftriaxone/second-line drug. This trend raises concerns about the potential resistance to the only first-line treatment regimen currently available (ceftriaxone/azithromycin). Therefore, patients with genitourinary or rectal gonorrhea should be checked for oral sexual exposure, and the pharynx should be examined if confirmed [8].

4) CDC guideline: suspected cephalosporin treatment failure
According to the CDC's process for suspected cephalosporin antibiotic resistance, a clinician diagnosing a N. gonorrhoeae infection in a patient suspected of cephalosporin treatment failure conducts a culture and antibiotic susceptibility testing of the clinical sample and reports to the CDC after consulting with an infectious disease specialist or STD clinician for guidance on clinical management. Specimens must be sent to the CDC within 24 hours through state and local public health authorities. Health departments should prioritize notification and culture evaluation of the sexual partners of people with N. gonorrhoeae infections or reduced susceptibility to cephalosporins that are believed to be associated with cephalosporin treatment failure.


2. Oral HPV infection
Oral HPV infections have attracted increasing attention because the HPV has recently been identified to play an important role in the development of oropharyngeal cancer, and the incidence of HPV-related oropharyngeal cancer is increasing [14]. Sexual experience at an earlier age, a larger number of sexual partners, and changes in sexual behavior, including oral sex, may be associated with an increased prevalence of HPV infection [15]. The main sites of oropharyngeal cancer caused by oral HPV infections are the base of the tongue and tonsils [16]. According to the CDC, approximately 70% of oropharyngeal cancer cases in the United States are caused by HPV. Epidemiologically, HPV-related oropharyngeal cancer occurs more frequently in men younger than 50 years. The prognosis is better than that of non-HPV-related oropharyngeal cancer in terms of clinical response and overall survival [17,18].
Twenty-four types of HPV in the oral cavity (1, 2, 3, 4, 6, 7, 10, 11, 13, 16, 18, 30, 31, 32, 33, 35, 45, 52, 55, 57, 59, 69, 72, 73) are associated with benign lesions, and 12 types (2, 3, 6, 11, 13, 16, 18, 31, 33, 35, 52, 57) are associated with malignant lesions [19,20]. HPV 16 is the most common HPV-related oropharyngeal cancer type, and HPV 33 accounts for up to 10% of HPV-related oropharyngeal cancer types [21,22].
Most HPV infections are self-limiting and asymptomatic and may go unrecognized. Asymptomatic oral HPV infection can spread the virus even with no symptoms. HPV can be spread through genital or anal sex and be transmitted through deep kissing. Therefore, asymptomatic oral HPV infection can increase the risk of transmission of HPV infections. Despite this, there is no test for diagnosing HPV in the oral cavity approved by the US Food and Drug Administration. This makes it difficult to detect oral HPV infection early, which can further increase the risk of transmission of HPV infection. Furthermore, the prevention of HPV is very important because surgical resection is the only way to treat HPV. Vaccination against HPV-related oropharyngeal cancers, including tonsillar and base of the tongue cancers, has been reported to be effective in reducing the prevalence of oral HPV infection in middle-aged adults [23]. Therefore, it is essential to be vaccinated for the HPV to be protected from oral HPV infection [16].


CONCLUSIONS
Oral gonorrhea and oral HPV infections are often asymptomatic, which can increase the risk of disease transmission. In the case of oral gonorrhea, there is a risk of increasing antibiotic resistance to N. gonorrhoeae. Oral HPV infections are a major cause of oropharyngeal cancer because of its late symptom onset after infection and difficult early diagnosis before gross lesions are visible. Therefore, efforts should be made to detect patients with oral infections early and prevent transmission. In addition, HPV vaccination is essential to prevent oropharyngeal cancer caused by oral HPV infections.

FUNDING
No funding to declare.

Footnotes
CONFLICT OF INTEREST
No potential conflict of interest relevant to this article was reported.
AUTHOR CONTRIBUTIONS
J.Y.J. and H.D.J. participated in data collection, designed the study, and wrote the manuscript. S.C. participated in conceptualization coordination and helped to draft the manuscript. All authors read and approved the final manuscript.

References
1. Fiumara NJ, Wise HM Jr, Many M. 1967;Gonorrheal pharyngitis. N Engl J Med 276:1248–50.
	10.1056/NEJM196706012762208. 5337413. 
2. Metzger AL. 1970;Gonococcal arthritis complicating gonorrheal pharyngitis. Ann Intern Med 73:267–9.
	10.7326/0003-4819-73-2-267-. 4989317. 
3. Wiesner PJ, Tronca E, Bonin P, Pedersen AH, Holmes KK. 1973;Clinical spectrum of pharyngeal gonococcal infection. N Engl J Med 288:181–5.
	10.1056/NEJM197301252880404. 4264580. 
4. Ballini A, Cantore S, Fatone L, Montenegro V, De Vito D, Pettini F, et al. 2012;Transmission of nonviral sexually transmitted infections and oral sex. J Sex Med 9:372–84.
	10.1111/j.1743-6109.2011.02515.x. 22023797. 
5. Bernstein K. Hook EW 3rd. 2019;Kissing, saliva exchange, and transmission of Neisseria gonorrhoeae. Lancet Infect Dis 19:e367–9.
	10.1016/S1473-3099(19)30306-8. 31324518. 
6. Osborne NG, Grubin L. 1979;Colonization of the pharynx with Neisseria gonorrhoeae: experience in a clinic for sexually transmitted diseases. Sex Transm Dis 6:253–6.
	10.1097/00007435-197910000-00006. 119330. 
7. Ratnatunga CS. 1972;Gonococcal pharyngitis. Br J Vener Dis 48:184–6.
	10.1136/sti.48.3.184. 5069606. PMC1048304. 
8. Workowski KA, Bachmann LH, Chan PA, Johnston CM, Muzny CA, Park I, et al. 2021;Sexually transmitted infections treatment guidelines, 2021. MMWR Recomm Rep 70:1–187.
	10.15585/mmwr.rr7004a1. 34292926. PMC8344968. 
9. Chow EP, Williamson DA, Fortune R, Bradshaw CS, Chen MY, Fehler G, et al. 2019;Prevalence of genital and oropharyngeal chlamydia and gonorrhoea among female sex workers in Melbourne, Australia, 2015-2017: need for oropharyngeal testing. Sex Transm Infect 95:398–401.
	10.1136/sextrans-2018-053957. 31113904. 
10. Cornelisse VJ, Williamson D, Zhang L, Chen MY, Bradshaw C, Hocking JS, et al. 2019;Evidence for a new paradigm of gonorrhoea transmission: cross-sectional analysis of Neisseria gonorr-hoeae infections by anatomical site in both partners in 60 male couples. Sex Transm Infect 95:437–42.
	10.1136/sextrans-2018-053803. 30996106. 
11. Ota KV, Fisman DN, Tamari IE, Smieja M, Ng LK, Jones KE, et al. 2009;Incidence and treatment outcomes of pharyngeal Neisseria gonorrhoeae and Chlamydia trachomatis infections in men who have sex with men: a 13-year retrospective cohort study. Clin Infect Dis 48:1237–43.
	10.1086/597586. 19323630. 
12. Moran JS, Levine WC. 1995;Drugs of choice for the treatment of uncomplicated gonococcal infections. Clin Infect Dis 20 Suppl 1:S47–65.
	10.1093/clinids/20.Supplement_1.S47. 7795109. 
13. Blomquist PB, Miari VF, Biddulph JP, Charalambous BM. 2014;Is gonorrhea becoming untreatable?. Future Microbiol 9:189–201.
	10.2217/fmb.13.155. 24571073. 
14. Du J, Dalianis T. Näsman A. 2020;A global epidemic increase of an HPV-induced tonsil and tongue base cancer - potential benefit from a pan-gender use of HPV vaccine. J Intern Med 287:134–52.
	10.1111/joim.13010. 
15. Heck JE, Berthiller J, Vaccarella S, Winn DM, Smith EM, Shan'gina O, et al. 2010;Sexual behaviours and the risk of head and neck cancers: a pooled analysis in the International Head and Neck Cancer Epidemiology (INHANCE) consortium. Int J Epidemiol 39:166–81.
	10.1093/ije/dyp350. 20022926. PMC2817092. 
16. Kim SM. 2016;Human papilloma virus in oral cancer. J Korean Assoc Oral Maxillofac Surg 42:327–36.
	10.5125/jkaoms.2016.42.6.327. 28053902. PMC5206237. 
17. Dayyani F, Etzel CJ, Liu M, Ho CH, Lippman SM, Tsao AS. 2010;Meta-analysis of the impact of human papillomavirus (HPV) on cancer risk and overall survival in head and neck squamous cell carcinomas (HNSCC). Head Neck Oncol 2:1510.1186/1758-3284-2-15. 20587061. PMC2908081. 
18. Fakhry C, Westra WH, Li S, Cmelak A, Ridge JA, Pinto H, et al. 2008;Improved survival of patients with human papillomavi-rus-positive head and neck squamous cell carcinoma in a prospective clinical trial. J Natl Cancer Inst 100:261–9.
	10.1093/jnci/djn011. 18270337. 
19. Bouda M, Gorgoulis VG, Kastrinakis NG, Giannoudis A, Tsoli E, Danassi-Afentaki D, et al. 2000;"High risk" HPV types are frequently detected in potentially malignant and malignant oral lesions, but not in normal oral mucosa. Mod Pathol 13:644–53.
	10.1038/modpathol.3880113. 10874669. 
20. Kojima A, Maeda H, Sugita Y, Tanaka S, Kameyama Y. 2002;Human papillomavirus type 38 infection in oral squamous cell carcinomas. Oral Oncol 38:591–6.
	10.1016/S1368-8375(01)00112-9. 12167437. 
21. Kim KS, Park SA, Ko KN, Yi S, Cho YJ. 2014;Current status of human papillomavirus vaccines. Clin Exp Vaccine Res 3:168–75.
	10.7774/cevr.2014.3.2.168. 25003090. PMC4083069. 
22. Snow AN, Laudadio J. 2010;Human papillomavirus detection in head and neck squamous cell carcinomas. Adv Anat Pathol 17:394–403.
	10.1097/PAP.0b013e3181f895c1. 20966645. 
23. Ramqvist T, Dalianis T. 2011;An epidemic of oropharyngeal squamous cell carcinoma (OSCC) due to human papillo-mavirus (HPV) infection and aspects of treatment and prevention. Anticancer Res 31:1515–9.
	


OPS/cover.gif





