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Human papillomavirus (HPV)
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• Most common sexually transmitted virus
• Can cause cervical cancer or pre-cancerous lesions

• Two types (HPV-16 and 18) are responsible for 70% of all
cervical cancer

• In Switzerland: Around 250 new cases of cervical
cancer and 5’000 cases of pre-cancer each year

• 2006: first HPV vaccine

Swiss Federal Office of Public Health, Human Papilloma Virus (HPV). <https://www.bag.admin.ch/bag/en/home/themen/mensch-
gesundheit/uebertragbare-krankheiten/infektionskrankheiten-a-z/hpv.html> [accessed 13 Oct, 2017].



HPV vaccination in Switzerland

3Right figure: Riesen et al. (2017), Vaccine. 
Uptake rates from the Swiss National Vaccination Coverage Survey (GE and AI from 2010 and 2014 resp.) .

Three-dose HPV vaccine uptake in Switzerland (2011-2013)

2007: 
HPV vaccination 
recommended, 
target of 80%

2008: 
Cantonal HPV 
vaccination 
programmes

2008-2010:
20% 

Mean fully 
vaccinated 16 
year old girls:

2011-2013:
51% 

2014-2016:
56% 



Objective

Investigate the impact of vaccination 
heterogeneity on HPV prevalence in 
Switzerland

• Hypothesis: Homogeneous vaccination 
would be more effective than 
heterogeneous vaccination
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Figure: Riesen et al. (2017), Vaccine.



Mathematical model
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• Insights into the dynamics of infectious diseases 
• Understand and predict the effect of public health interventions

Garnett et al. Vaccine (2006) Bogaards et al. PLOS Med. (2011) 



Mathematical model

6

• Deterministic transmission model for
HPV-16

• Population: 18-24 years old heterosexual 
adults

• Compartments are further divided into 
sexes (2), sexual activity groups (2) and 
cantons (26)

• Parameterized with Swiss sexual behaviour
data
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Sexual mixing between cantons
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Mobility-informed
sexual mixing between cantons:

Figure: Riesen et al. (2017), Vaccine. Coverage rate from SNVCS (BAG)



Results: Two-cantons model
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Figure: Riesen et al. (2017), Vaccine, modified

No sexual mixing 
between the two 
populations



Results: 26-cantons model
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Mobility informed mixing

Figure: Riesen et al. (2017), Vaccine

1.2% (17% vaccination)

0.2% (80% vaccination)

0.63%

0.59%

• Pre-vaccination prevalence: 
3.34% (median: 3.58%, IQR: 
1.54%-7.50%)

homogeneous 
heterogeneous

cantons



Results: Sexual mixing 
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No sexual mixing Partial sexual mixing

1.2%

0.2%

0.63%
0.59%

2.2%

0.17%

0.67%
0.59%

Figures: Riesen et al. (2017), Vaccine



Summary
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National perspective:
• Homogeneous vaccination uptake would be more effective in reducing HPV-16 

prevalence compared to heterogeneous vaccination (difference is small).

Cantonal perspective: 
• Large inter-cantonal differences in HPV-16 prevalence due to 

heterogeneous vaccination uptake
• Individual cantons with high vaccination coverages can see their efforts 

impaired by low vaccinating cantons.



Conclusion
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Although the expected impact on national prevalence would be relatively small, 
harmonization of cantonal vaccination programs would reduce inter-cantonal 
differences in HPV-16 prevalence.

To increase uptake, we should increase HPV vaccination coverage in low 
vaccinating  cantons. But this can be challenging due to several factors.



Thanks for your attention
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