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Kategorizace HPV genotypu dle zavaznosti

Vysoce rizikové (onkogenni) genotypy lidskych papilomavirt (HPV)
Do této kategorie se fadi nasledujici genotypy HPV: 16, 18, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73 a 82.

Genotypy 16 a 18 jsou nejdUleZitéjsi vysoce rizikové typy, které zplsobuji vétSinu karcinomi délozniho ¢ipku a vyznamnou
¢ast karcinomd anu a orofaryngu (Munoz et al., 2003; de Sanjosé et al., 2010; Plummer et al., 2016; de Martel et al.,
2017). HPV16 je zvlast silné spojen s invazivnimi nadory cervixu, andlni oblasti a hlavy a krku, véetné karcinomu
orofaryngu a hrtanu (Gillison et al., 2015; de Martel et al., 2017; Ndiaye et al., 2014). HPV18 je Casty v adenokarcinomech
cervixu a podili se na vzniku dalSich anogenitalnich karcinomi (Tornesello et al., 2011; de Sanjosé et al., 2010; de Martel
et al,, 2017). Genotypy 31, 33, 35, 39, 45, 51, 52, 56, 58 a 59 jsou prokazatelné onkogenni, nachazeji se v prekancerdzach
vysokého stupné (CIN2/3, HSIL) a v invazivnich karcinomech cervixu (Munoz et al., 2003; Clifford et al., 2003; Schiffman et
al., 2009; IARC, 2009). Genotypy 52, 53 a 58 jsou v nékterych populacich vyrazné asociovany se zvySenym rizikem CIN2+
(Clifford et al., 2003; Li et al., 2011; Guan et al., 2012). Déle pak genotypy 66, 68, 73 a 82 jsou fazeny mezi vysoce rizikové
nebo pravdépodobné vysoce rizikové typy s prokdzanou pritomnosti v high-grade |ézich a ¢asti karcinom( (Schiffman et
al., 2009; Clifford et al., 2017; Halec et al., 2013; Halec et al., 2014).

V diagnostice onkogennich HPV se pouZzivd kombinace DNA genotypizace a cytologie, pripadné reflexni testovani na
p16/Ki-67 a kolposkopie pfi nlezu vysoce rizikovych typl (Petry et al., 2011; Ikenberg et al., 2013). U Zen s priikazem
persistentni infekce vysoce rizikovych HPV, zejména genotyp(l 16 a 18, se voli zkracené intervaly kontrol, cilena
kolposkopie a odbér biopsii z podezielych oblasti (Hebner et al., 2006; Arbyn et al., 2020; Kitchener et al., 2013). U muzd
jsou tyto genotypy spojeny s karcinomy penisu, fitniho otvoru a orofaryngu, genotyp 16 je hlavnim typem v analnim a
orofaryngealnim karcinomu (de Martel et al., 2017; Alemany et al., 2016). Vysokorizikové genotypy jsou detekovany ve
vétsiné prekancerdz cervixu a prakticky ve vSech karcinomech cervixu, proto je jejich prikaz klicovy pro stratifikaci rizika a
volbu dalsiho sledovani (Mufioz et al., 2003; de Sanjosé et al., 2010; Schiffman et al., 2011; de Martel et al., 2017).

Nizkorizikové (neonkogenni) genotypy HPV

Mezi nizkorizikové genotypy HPV jsou fazeny typy 6, 11, 40, 42, 43, 44/55, 54, 61, 62, 67, 69, 70, 71, 72, 81, 83, 84, 85,
89, 90, 91 a 97, které jsou typicky spojeny s benignimi Iézemi (Mufoz et al., 2003; Castle et al., 2009; de Villiers et al.,
2004). Genotypy 6 a 11 zpUsobuji vétsinu anogenitalnich bradavic a také recidivujici respiracni papilomatdzu s postizenim
hrtanu (Omland et al., 2014). Dalsi nizkorizikové typy se podileji na vzniku nizkostupnovych intraepitelialnich Iézi a koZnich
bradavic v anogenitalni oblasti a na sliznicich (Mufioz et al., 2003; Castle et al., 2008). Tyto infekce jen vzacné progreduji
do high-grade |ézi a nejsou povazovany za hlavni pfi¢inu karcinomu délozniho ¢ipku (Mufoz et al., 2003; Schiffman et al.,
2011).

Diagnosticky je detekce nizkorizikovych typl vyznamna zejména pfi diferencialni diagnostice opakujicich se bradavic,
benignich polypt a nejasnych ¢i recidivujicich slizni¢nich lézi (Workowski et al., 2021). Vysledek pomaha vyloucit
pritomnost vysoce rizikovych genotyp( a zaméfit se na lokdlni terapii, sledovani a pripadné feseni imunitniho stavu
pacienta (Workowski et al., 2021; Garland et al., 2009; Dunne et al., 2013). U nalezl spojenych s nizkorizikovymi typy se
béZné neprovadi rozsireny onkologicky staging, ale pfi atypickém ¢i invazivné plsobicim loZisku je nutna histologicka
verifikace k vylouceni karcinomu (Workowski et al., 2021). Nizkorizikové typy se v karcinomech cervixu vyskytuji jen
ojedinéle a obvykle jako koinfekce s vysoce rizikovymi HPV (Mufioz et al., 2003; Schiffman et al., 2011). U respiracnich
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papilom0 zpGsobenych genotypy 6/11 je dilezité dlouhodobé sledovani, protoze i kdyz je maligni transformace vzacna,
byla popsana zejména u pacientl s dalSimi rizikovymi faktory (Donne et al., 2010; Karatayli-Ozgursoy et al., 2016).

Dalsi potencialné vyznamné genotypy HPV

Genotypy 26, 30, 34 a vybrané varianty 82 jsou fazeny mezi pravdépodobné nebo mozna vysoce rizikové genotypy
(Mufoz et al., 2003; Halec et al., 2013; Halec et al., 2014; de Villiers et al., 2004). Byly opakované prokazany v ¢asti
intraepitelidlnich [ézi vysokého stupné a karcinom( cervixu, ¢asto jako méné Casté, ale epidemiologicky vyznamné typy
(Halec et al., 2014; Clifford et al., 2003; Arbyn et al., 2014). U genotyp( 26, 70, 82 a nékterych dalsich typl byla v
nadorové tkani prokazdna transkripce E6/E7 a soucasnd exprese pl16 s potlacenim pRb, coZ podporuje jejich onkogenni
potencial (Halec et al., 2013; Halec et al., 2014; Sano et al., 1998; Moody et al., 2010). Genotyp 82 je v nékterych
klasifikacich uvadén jako pravdépodobné vysoce rizikovy typ a jeho specifické varianty mohou byt spojeny s vy$Sim
rizikem (Mufioz et al., 2003; Halec et al., 2014; Clifford et al., 2003).

Prikaz téchto genotypu je uZiteCny u pacientek a pacientl s atypickymi, dlouhodobé perzistujicimi nebo recidivujicimi
nalezy, u nichZ béZné testy neodhali jasnou pfitomnost vysoce nebo nizce rizikovych HPV typ( (Halec et al., 2014;
Wentzensen et al., 2016; Schiffman et al., 2011). U takovych pfipadl je vhodné rozsitené genotypizacni vysetreni,
doplnéni cytologie, kolposkopie, histologie a pripadné imunohistochemické vysetieni p16 kvli potvrzeni transformacni
infekce (Sano et al., 1998; von Knebel Doeberitz et al., 2012; Ikenberg et al., 2013). Zarazeni téchto typd do
diagnostického panelu pomaha presnéji odhadnout riziko progrese a Iépe se rozhodnout mezi intenzivnim sledovanim a
Casnéjsi intervenci (Halec et al., 2014; Wentzensen et al., 2016; Arbyn et al., 2014). U muz( mohou tyto typy vyjimecné
prispét ke vzniku andlnich nebo jinych anogenitalnich a orofaryngedlnich nadord, jejich vyznam je vSak mensi nez u
hlavnich vysoce rizikovych HPV typl (de Martel et al., 2017; Alemany et al., 2016; Gillison et al., 2015).

Seznam literatury

1. Alemany L, Cubilla A, Halec G, Kasamatsu E, Quirds B, Masferrer E, et al. Role of human papillomavirus in penile carcinomas worldwide. Eur Urol.
2016;69(5):953-961. https://pubmed.nchi.nlm.nih.gov/26199201/

2. Arbyn M, Smith SB, Temin S, Sultana F, Castle P. Detecting cervical precancer and reaching underscreened women by using HPV testing on self
samples: updated meta-analyses. BMJ. 2018;363:k4823. https://pubmed.ncbi.nlm.nih.gov/30518635/

3. Arbyn M, Tommasino M, Depuydt C, Dillner J. Are 20 human papillomavirus types causing cervical cancer? J Pathol. 2014;234(4):431-435.
https://pubmed.ncbi.nim.nih.gov/24424790/

4. Castle PE, Schiffman M, Wheeler CM, Solomon D. Evidence for frequent regression of cervical intraepithelial neoplasia—grade 2. Obstet Gynecol.
2009;113(1):18-25. https://pubmed.ncbi.nlm.nih.gov/19104355/

5. Clifford GM, Tully S, Franceschi S. Carcinogenicity of Human Papillomavirus (HPV) Types in HIV-Positive Women: A Meta-Analysis From HPV
Infection to Cervical Cancer. Clin Infect Dis. 2017;64(9):1228-1235. https://pubmed.nchi.nlm.nih.gov/12556961/

6. Clifford GM, Smith JS, Plummer M, Mufioz N, Franceschi S. Human papillomavirus types in invasive cervical cancer worldwide: a meta-analysis. Br J
Cancer. 2003;88(1):63-73. https://pubmed.ncbi.nlm.nih.gov/12556961/

7. de Martel C, Plummer M, Vignat J, Franceschi S. Worldwide burden of cancer attributable to HPV by site, country and HPV type. Int J Cancer.
2017;141(4):664—670. https://pubmed.ncbi.nlm.nih.gov/28369882/

8. de Sanjosé S, Quint WG, Alemany L, Geraets DT, Klaustermeier JE, Lloveras B, et al. Human papillomavirus genotype attribution in invasive cervical
cancer: a retrospective cross-sectional worldwide study. Lancet Oncol. 2010;11(11):1048-1056. https://pubmed.ncbi.nlm.nih.gov/20952254/

9. de Villiers EM, Fauquet C, Broker TR, Bernard HU, zur Hausen H. Classification of papillomaviruses. Virology. 2004;324(1):17-27.
https://pubmed.ncbi.nim.nih.gov/15183049/

10. Donne AJ, Hampson L, Homer JJ, Hampson IN. The role of HPV type in recurrent respiratory papillomatosis. Int J Pediatr Otorhinolaryngol.
2010;74(1):7-14. https://pubmed.nchi.nlm.nih.gov/19800138/

11. Dunne EF, Park IU. HPV and HPV-associated diseases. Infect Dis Clin North Am. 2013;27(4):765-778. https://pubmed.ncbi.nlm.nih.gov/24275269/

12. Garland SM, Steben M, Sings HL, James M, Lu S, Railkar R, et al. Natural history of genital warts: analysis of the placebo arm of 2 randomized phase
11l trials of a quadrivalent HPV (types 6, 11, 16, 18) vaccine. J Infect Dis. 2009;199(6):805—814. https://pubmed.ncbi.nlm.nih.gov/19199546/

13. Gillison ML, Chaturvedi AK, Anderson WF, Fakhry C. Epidemiology of HPV-positive head and neck squamous cell carcinoma. J Clin Oncol.
2015;33(29):3235-3242. https://pubmed.ncbi.nlm.nih.gov/26351338/



https://pubmed.ncbi.nlm.nih.gov/26762611/
https://pubmed.ncbi.nlm.nih.gov/30518635/
https://pubmed.ncbi.nlm.nih.gov/25124771/
https://pubmed.ncbi.nlm.nih.gov/19104355/
https://pubmed.ncbi.nlm.nih.gov/12556961/
https://pubmed.ncbi.nlm.nih.gov/12556961/
https://pubmed.ncbi.nlm.nih.gov/28369882/
https://pubmed.ncbi.nlm.nih.gov/20952254/
https://pubmed.ncbi.nlm.nih.gov/15183049/
https://pubmed.ncbi.nlm.nih.gov/19800138/
https://pubmed.ncbi.nlm.nih.gov/24275269/
https://pubmed.ncbi.nlm.nih.gov/19199546/
https://pubmed.ncbi.nlm.nih.gov/26351338/

® ELISABETH PHARMACON Ltd.
E I H b th Rokycanova 4437/5 | 615 00 Brno-Zidenice | Czech Republic
I sa e Phone: +420 542213 851 | E-mail: info@elisabeth.cz

P ha rm aco n Web: www.elisabeth.cz | VAT No.: CZ26258412

www.elisabeth.cz | www.eligene.com
The company is registered in the Commercial Register at the
Regional Court in Brno under file number C 40647. )

14. Guan P, Howell-Jones R, Li N, Bruni L, de Sanjosé S, Franceschi S, Clifford GM. Human papillomavirus types in 115,789 HPV-positive women: a meta-
analysis from cervical infection to cancer. Int J Cancer. 2012;131(10):2349-2359. https://pubmed.ncbi.nlm.nih.gov/22323075/

15. Halec G, Schmitt M, Dondog B, Sharkhuu E, Wentzensen N, Gheit T, Tommasino M, Kommoss F, Bosch FX, Franceschi S, Clifford G, Gissmann L,
Pawlita M. Biological activity of probable/possible high-risk human papillomavirus types in cervical cancer. Int J Cancer. 2013 Jan 1;132(1):63-71.
doi: 10.1002/ijc.27605. Epub 2012 Jul 9. PMID: 22514107. https://pubmed.ncbi.nlm.nih.gov/22514107/

16. Halec G, Alemany L, Lloveras B, Schmitt M, Alejo M, Bosch FX, et al. Pathogenic role of the eight probably/possibly carcinogenic HPV types 26, 53,
66, 67, 68, 70, 73 and 82 in cervical cancer. J Pathol. 2014;234(4):441-451. https://pubmed.nchi.nlm.nih.gov/25043390/

17. Hebner CM, Laimins LA. Human papillomaviruses: basic mechanisms of pathogenesis and oncogenicity. Rev Med Virol. 2006;16(2):83-97.
https://pubmed.ncbi.nim.nih.gov/16287204/

18. lkenberg H, Bergeron C, Schmidt D, Griesser H, Alameda F, Angeloni C, et al. Screening for cervical cancer precursors with p16/Ki-67 dual-stained
cytology: results of the PALMS study. J Natl Cancer Inst. 2013;105(20):1550-1557. https://pubmed.ncbhi.nIm.nih.gov/24096620/

19. Karatayli-Ozgursoy S, Bishop JA, Hillel AT, Akst LM, Best SR. Risk factors for dysplasia in recurrent respiratory papillomatosis in an adult and pediatric
population. Ann Otol Rhinol Laryngol. 2016;125(3):235-241. https://pubmed.ncbi.nlm.nih.gov/26453486/

20. Kitchener HC, Denton K, Soldan K, Crosbie EJ. Developing role of HPV in cervical cancer prevention. BMJ. 2013 Aug 7;347:f4781.
https://pubmed.ncbi.nim.nih.gov/23926316/

21. LiN, Franceschi S, Howell-Jones R, Snijders PJF, Clifford GM. Human papillomavirus type distribution in 30,848 invasive cervical cancers worldwide:

variation by geographical region, histological type and year of publication. Int J Cancer. 2011;128(4):927-935.
https://pubmed.ncbi.nim.nih.gov/20473886/

22. Moody CA, Laimins LA. Human papillomavirus oncoproteins: pathways to transformation. Nat Rev Cancer. 2010;10(8):550-560.
https://pubmed.ncbi.nlm.nih.gov/20592731/

23. Mufioz N, Bosch FX, de Sanjosé S, Herrero R, Castellsagué X, Shah KV, et al. Epidemiologic classification of human papillomavirus types associated
with cervical cancer. N Engl J Med. 2003;348(6):518-527. https://pubmed.ncbi.nIm.nih.gov/12571259/

24. Ndiaye C, Mena M, Alemany L, Arbyn M, Castellsagué X, Laporte L, et al. HPV DNA, E6/E7 mRNA, and p16INK4a detection in head and neck cancers:
a systematic review and meta-analysis. Lancet Oncol. 2014;15(12):1319-1331. https://pubmed.ncbi.nlm.nih.gov/25439690/

25. Omland T, Akre H, Lie KA, Jebsen P, Sandvik L, et al. Clinical course of recurrent respiratory papillomatosis: comparison between aggressiveness of
human papillomavirus-6 and human papillomavirus-11. Head Neck. 2014;36(10):1425-1432.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0113584

26. Petry KU, Schmidt D, Scherbring S, Luyten A, Reinecke-Luthge A, Bergeron C, et al. Triaging Pap cytology negative, HPV-positive cervical cancer
screening results with p16/Ki-67 dual-stained cytology. Gynecol Oncol. 2011;121(3):505-509. https://pubmed.ncbhi.nIm.nih.gov/21420158/

27. Plummer M, de Martel C, Vignat J, Ferlay J, Bray F, Franceschi S. Global burden of cancers attributable to infections in 2012: a synthetic analysis.
Lancet Glob Health. 2016;4(9):e609-e616. https://pubmed.nchi.nlm.nih.gov/27470177/

28. Sano T, Oyama T, Kashiwabara K, Fukuda T, Nakajima T. Expression status of p16 protein is associated with human papillomavirus oncogenic
potential in cervical and genital lesions. Am J Pathol. 1998;153(6):1741-1748. https://pubmed.ncbi.nlm.nih.gov/9846965/

29. Schiffman M, Clifford G, Buonaguro FM. Classification of weakly carcinogenic human papillomavirus types: addressing the limits of epidemiology at
the borderline. Infect Agent Cancer. 2009 Jun 1;4:8. https://pubmed.ncbi.nlm.nih.gov/19486508/

30. Schiffman M, Wentzensen N, Wacholder S, Kinney W, Gage JC, Castle PE. Human papillomavirus testing in the prevention of cervical cancer. J Natl
Cancer Inst. 2011;103(5):368-383. https://pubmed.nchi.nlm.nih.gov/21282563/

31. Tornesello ML, Losito S, Benincasa G, Fulciniti F, Botti G, Greggi S, Buonaguro L, Buonaguro FM. Human papillomavirus (HPV) genotypes and HPV16

variants and risk of adenocarcinoma and squamous cell carcinoma of the cervix. Gynecol Oncol. 2011 Apr;121(1):32-42.
https://pubmed.ncbi.nim.nih.gov/21211829/

32. Wentzensen N, Schiffman M, Palmer T, Arbyn M. Triage of HPV positive women in cervical cancer screening. J Clin Virol. 2016;76(Suppl 1):S49-S55.
https://pubmed.ncbi.nlm.nih.gov/26643050/

33. Workowski KA, Bachmann LH, Chan PA, Johnston CM, Muzny CA, Park |, et al. Sexually Transmitted Infections Treatment Guidelines, 2021. MMWR
Recomm Rep. 2021;70(4):1-187. https://pubmed.ncbi.nlm.nih.gov/34292926/

Autor: doc. Mgr. Petr Kralik, Ph.D.
Datum: 3. 3. 2026


https://pubmed.ncbi.nlm.nih.gov/22323075/
https://pubmed.ncbi.nlm.nih.gov/22514107/
https://pubmed.ncbi.nlm.nih.gov/25043390/
https://pubmed.ncbi.nlm.nih.gov/16287204/
https://pubmed.ncbi.nlm.nih.gov/24096620/
https://pubmed.ncbi.nlm.nih.gov/26453486/
https://pubmed.ncbi.nlm.nih.gov/23926316/
https://pubmed.ncbi.nlm.nih.gov/20473886/
https://pubmed.ncbi.nlm.nih.gov/20592731/
https://pubmed.ncbi.nlm.nih.gov/12571259/
https://pubmed.ncbi.nlm.nih.gov/25439690/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0113584
https://pubmed.ncbi.nlm.nih.gov/21420158/
https://pubmed.ncbi.nlm.nih.gov/27470177/
https://pubmed.ncbi.nlm.nih.gov/9846965/
https://pubmed.ncbi.nlm.nih.gov/19486508/
https://pubmed.ncbi.nlm.nih.gov/21282563/
https://pubmed.ncbi.nlm.nih.gov/21211829/
https://pubmed.ncbi.nlm.nih.gov/26643050/
https://pubmed.ncbi.nlm.nih.gov/34292926/

