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Summary
Anogenital and oropharyngeal infections with human papilloma viruses (HPV) are 
common. Clinically manifest disease may significantly impact quality of life; the tre-
atment of HPV-associated lesions is associated with a high rate of recurrence and in-
vasive neoplasms, such as cervical, anal, vulvar, penile, and oropharyngeal cancers, 
which are characterized by significant morbidity and mortality. Vaccination against 
HPV is an effective and safe measure for the primary prevention of HPV-associated 
lesions, but immunization rates are still low in Germany. The present publication is 
an abridged version of the German evidence and consensus-based guideline “Vac-
cination recommendations for the prevention of HPV-associated lesions”, which is 
available on the website of the German Association of the Scientific Medical Societies 
(AWMF). On the basis of a systematic review with meta-analyses, a representative 
panel developed and agreed upon recommendations for the vaccination of different 
populations against HPV. In addition, consensus-based recommendations were de-
veloped for specific issues relevant to everyday practice. Based on current evidence 
and a representative expert consensus, these recommendations are intended to pro-
vide guidance in a field in which there is often uncertainty and in which both patients 
and health care providers are sometimes confronted with controversial and emotio-
nally charged points of view.

*The first two authors and the last two authors contributed equally to the publication.
†passed away before completion of the manuscript
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Information about the present 
guideline

Instructions on using the guideline

The present publication is a shortened version of the long 
version of the S3 guideline, which is available on the website 
of the German Association of the Scientific Medical Societies 
(AWMF). This is an updated version – some text segments 
have been adopted from the previous version of the guideline 
from 2013 [1]. A comprehensive presentation of the methods 
of guideline development, the composition of the guideline 
committee, and the management of conflicts of interest can 
be found in the separately available guideline development 
report. A detailed description of the guideline questions, 
methods, and the results of the systematic assessment of the 
evidence can be found in the evidence report. In addition, 
a short version of the guideline is available. All guideline 
documents specified above are freely available on the AWMF 
website at https://www.awmf.org/leitlinien/detail/ll/082-
002.html.

Guidelines are systematically developed resources for 
clinically relevant consultation and decision situations. Only 
a limited selection of standardized clinical situations can 
be considered during compilation of a guideline. Prior to 
implementation of the recommendations, specialist informa-
tion of manufacturers need to be reviewed with respect to 
the specific situation (for example, indication, incompatibi-
lities, comorbidities, contraindications). Recommendations 
of  clinical guidelines are not legally binding; in certain situ-
ations, physicians may or even must deviate from the given 
recommendations.

If vaccination is not performed according to the re-
commendations of the Standing Committee on Vaccinati-
on (STIKO) [2, 3] at the Robert Koch Institute (RKI) and 
the currently valid vaccination recommendations of the 
federal states, respectively, health insurances may refuse 
reimbursement of costs associated with the vaccination. 
Patients have to be informed, if the vaccination is per-
formed in deviation from the currently valid vaccination 
recommendations of the STIKO or the federal states and 
the official approval of the vaccines. In some federal sta-
tes, recommendations may deviate from the nation-wide 
vaccination calendar, for example in Saxony, where HPV 
vaccination for all people (women and men) is recommen-
ded up to the age of 26 [4]. In individual cases, some he-
alth insurances may reimburse the costs of HPV vaccina-
tion in populations and age groups not covered by STIKO 
recommendations; therefore, a relevant inquiry may be 
useful.

Level of recommendation, evidence 
classification, and consensus strength

All recommendations of this guideline that were formal-
ly consented are presented in marked boxes. Wording and 
symbols used for the standardized presentation of strength 
and direction of the recommendations (grade of recommen-
dation) are shown in Table 1. The recommendation strength 
considers various aspects for practical implementation that 
are also included in Table 1.

Evidence-based recommendations include informati-
on on the quality of the evidence according to the GRADE 
system [7]. As specified in the GRADE methods, the as-
sessment of confidence in the (pooled) effect estimates [8] 
was  outcome-based, according to the evaluation of various 
factors (risk of bias [9], precision [10], consistency [11], direc-
tness [12], publication bias [13]). The consensus strength was 
classified according to the categories specified by the AWMF 
policy [6].

Epidemiology of diseases preventable 
by HPV vaccination

Anogenital infections with human papilloma viruses (HPV) 
belong to the most common sexually transmitted infections 
[14–20]. In sexually active young people, infections with nu-
merous types of HPV are detectable relatively soon after com-
mencing sexual life, and 85 % to more than 90 % of sexually 
active people acquire HPV infection during their lifetime. 
These are usually transient infections that are no longer de-
tectable by HPV DNA testing after six to 18 months [21–30]. 
Persistent infections with high-risk (HR) types of HPV, such 
as HPV16 or HPV18, may, however, cause precancerous lesi-
ons (intraepithelial neoplasms, IEN) after several months to 
years, which may progress to invasive cancers after several 
years [25, 29, 31]. In 2013, more than 7,500 cases of cancer 
in Germany were attributable to chronic HPV infections [32].

Cervical cancer is the most common HPV-associated 
cancer. More than 99 % of all cervical cancers are HPV-re-
lated. Approximately 70 % of all cervical cancers are caused 
by HPV16 and HPV18, the remaining 30 % by other types 
of HR HPV [25, 33, 34]. With approximately 570,000 new 
cases per year (and 230,000 deaths), cervical cancer is the se-
cond-most common cancerous disease in women [24, 35]. In 
Germany, there are currently an estimated 4,400 new cases 
of cervical cancer and 1,600 deaths per year, although cancer 
screening has been offered since the 1970s. These numbers 
did not significantly change in recent years. With a crude 
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 incidence rate of 10.5 new cases per 100,000/year, Germany 
ranks average among European countries [36].

Nearly all anal cancers (89–100 %) are caused by HR HPV, 
predominantly by HPV16 [28]. The incidence of anal cancer in 
the general population is 1–2 per 100,000/year. In Western 
countries, including Germany, a continuous increase in the 
incidence of anal cancer has been observed in both women 
and men for several years [36–38]. In Germany, the number of 
newly diagnosed cases of anal cancers is currently estimated at 
approximately 2,500 per year (1,500 in women, 980 in men) 
[36]. Compared to the general population, three populations 
or patient groups are at a markedly increased risk of develo-
ping anal cancer: (1) men having sex with other men (MSM), 
(2) women with a history of HPV- related genital dysplasia/
cancer, and (3) immunosuppressed individuals, such as org-
an transplant recipients or persons living with HIV (PLWH) 
[39–44]. The incidence of anal cancer in HIV-positive MSM is 
60–100 per 100,000/year [42, 44].

25–40 % of vulvar cancers and 70–80 % of vaginal 
cancers are HPV-related [35, 45, 46]. Especially for vulvar 
cancers, an increase in incidence rates has been observed 
in recent years. This applies also to Germany [36, 38]. The 
majority (78–87 %) of precancerous stages of penile cancers 
and up to half (33–51 %) of all penile cancers are caused by 
HPV. Again, HPV16 is the most frequently identified type 
of HPV [47, 48]. In Germany, the number of newly diag-
nosed cases of penile cancer is estimated at approximately 
250 per year [49].

HPV infections are also a causative factor in the develop-
ment of oropharyngeal cancer (OPC). More than 50 % of 
tongue root and tonsil cancers are positive for HR HPV [50, 
51]. In Western countries, including Germany, a continuous 
increase in HPV-related OPCs has been observed in recent 
years, with men much more frequently affected than women. 
This increase applies to both the proportion of HPV-related 
OPCs in relation to all OPCs and the incidence rates of OPCs 

Table 1 Grade of recommendation – wording, symbols, and interpretation (modified from Kaminski-Hartenthaler et al., 2014 
[5] and AWMF policy guidelines [6]).

Grade of recommendation Wording Symbol Interpretation

Strong recommendation for 
a procedure

“We recommend …” ↑↑ We believe that all or almost all informed people would 
make this decision. Clinicians may have to spend less 
time on the process of participatory decision- making 
and can concentrate on their efforts to address difficul-
ties related to implementation or adherence. In most 
cases, a strong recommendation implies that decisi-
on-makers can adopt the recommendation as general 
approach.

Weak recommendation for a 
procedure

“We suggest …” ↑ We believe that most informed people would make 
this decision, but a substantial number of people 
would not. Clinicians will need to devote more time 
on the process of participatory decision-making 
to ensure that appropriate attention is paid to the 
values and preferences of individual patients. For 
 decision-makers, a weak recommendation implies that 
the decision  process will require deeper discussions 
and  involvement of many stakeholders.

No commendation with 
 respect to a procedure

“… may be considered.” 0 We believe that the currently available information does 
not allow for a general recommendation in favor or 
against a procedure. This may have several reasons, for 
example lack of data from scientific studies on  relevant 
outcomes, lack of practical experience with a procedure, 
or an ambiguous or balanced risk-benefit ratio.

Weak recommendation 
against a procedure

“We suggest against …” ↓ See weak recommendation for a procedure

Strong recommendation 
against a procedure

“We recommend 
against …”

↓↓ See strong recommendation for a procedure
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[38, 52–55]. Currently, the age-standardized incidence rates 
of oral and pharyngeal cancers calculated by the Robert Koch 
Institute for women and men are 6.9 and 15.9 per 100,000/
year, respectively. These numbers include both HPV-negative 
and HPV-positive OPCs [36].

Low-risk HPV types, such as HPV6 or HPV11, cau-
se benign anogenital warts (AGWs, genital warts, condy-
lomata acuminata), which frequently show a tendency of 
recurrence and may require repeated treatment [56]. Geni-
tal warts are the most common HPV-related disease. More 
than 90 % of AGWs are caused by HPV6 or HPV11. The 
prevalence of AGWs in sexually active adults is approxima-
tely 1 % (0.2–5.1 %), and the estimated lifetime risk for 
HIV-negative individuals is 4–12 % in Western countries 
[57]. For Germany, the estimated incidence rate of AGWs is 
169.5 per 100,000/year. The rate is highest for individuals 
younger than 30 years living in large cities (700–900 per 
100,000/year) [58].

Clinically manifest disease may significantly impact 
quality of life [59–63]; the treatment of HPV-associated lesi-
ons is associated with a high rate of recurrence, and invasive 
neoplasms, such as cervical, anal, vulvar, and penile cancers, 
are characterized by significant morbidity and mortality 
[32, 64–66]. In addition, the treatment of HPV-associated 
anogenital and oropharyngeal lesions has a considerable 
economic impact on the health care system [67–74].

Objectives of the guideline

The present evidence and consensus-based guideline is in-
tended to evaluate the efficacy of the three HPV vaccines 
for different patient populations from an evidence- based 
perspective. On the basis of a systematic review with 
meta-analyses, a representative panel developed and agreed 
upon recommendations. The main objective of the guideline 
is to protect individuals against HPV infections and their 
consequences; in other words, to reduce the population-rela-
ted disease burden of HPV-associated lesions – from benign 
to malignant, invasive tumors. An additional objective is the 
clarification of specific issues relevant to everyday practice 
by providing consensus-based recommendations. Based on 
current evidence and a representative expert consensus, the-
se recommendations are intended to provide orientation in 
a field where there is often uncertainty and in which both 
patients and health care providers are sometimes confronted 
with controversial and emotionally charged points of view.

A further objective of this guideline was the development 
of recommendations for organizational measures to improve 
the currently inadequate implementation of HPV vaccination 
in Germany [75]. These recommendations are only available 
in the long version of the guideline, and are not included in 
the current publication.

Primary prevention

General recommendations for vaccination 
 between the ages of 9 and 14 years

Recommendation 01: evidence-based recommendation

Grade of recommen-
dation: ↑↑
Agreement: strong 
 consensus*

We recommend to vaccinate 
all children aged 9 to 14 years 
against HPV, irrespective of their 
gender and as early as possible.

Evidence (recommendation 01):

GRADE: low ⊕⊕◯◯ 
to moderate ⊕⊕⊕◯

Girls aged 9 to 14 years: indirect 
evidence from twelve randomi-
zed, placebo-controlled trials 
[76–88] reporting data on older 
participants negative for various 
relevant types of HPV at the time 
of enrollment. See evidence re-
port for detailed information.

GRADE: very low 
⊕◯◯◯ to moderate 
⊕⊕⊕◯

Boys aged 9 to 14 years: indirect 
evidence from two randomized, 
placebo-controlled trials [89–91] 
providing data on older partici-
pants negative for various rele-
vant types of HPV at the time of 
enrollment. See evidence report 
for detailed information.

*Agreement: 100 %.

Evidence report (summary): girls aged 9 to 
14 years

None of the identified RCTs included girls aged 14 years or 
younger. However, the included publications provided data 
on adolescent or older women that were, at the time of enroll-
ment, seronegative and DNA-negative for the types of HPV 
included in the vaccines and, in some cases, also additional 
types. In terms of vaccination efficacy, this population may 
be considered as representative for girls prior to their first 
sexual contact. In this respect, the data on the reported end-
points provide indirect evidence for the issue addressed here.

For the comparison of the bivalent (2v-) HPV vaccine 
with placebo in girls prior to their first sexual contact, eight 
publications [76–83] on six RCTs were included. Seven publi-
cations [76–79, 81–83] reported data on the occurrence of cer-
vical intraepithelial neoplasia (CIN), but only four [77–79, 81] 
of these publications reported data related to the occurrence of 
CIN irrespective of the HPV type.  Concerning CIN1+, CIN2+, 
and CIN3+, a significant advantage was observed for the par-
ticipants in the vaccine group (CIN1+: 3 RCTs, RR: 0.50, 
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95 % CI: 0.42–0.59, GRADE: moderate; CIN2+: 4 RCTs, 
RR: 0.33, 95 % CI: 0.25–0.43, GRADE: moderate; CIN3+: 
2 RCTs, RR: 0.08, 95 % CI: 0.03–0.23, GRADE: moderate). 
With respect to severe adverse events (SAEs) and mortality, no 
significant differences were observed between vaccine and pla-
cebo groups (SAEs: 6 RCTs, RR: 1.00, 95 % CI: 0.93–1.09, 
GRADE: moderate; mortality: 6 RCTs, RR: 1.17, 95 % CI: 
0.59–2.31, GRADE: low). Regarding mortality, it should be 
noted that the follow-up period varied between individual stu-
dies and ranged from one to six years (median).

For the comparison of the quadrivalent (4v-) HPV vaccine 
with placebo in girls prior to their first sexual contact, five pub-
lications [84–88] on six RCTs were included. Four [84, 86–88] 
of the five publications reported data on participants that recei-
ved at least one dose; the other publication [85] reported exclu-
sively data on participants that received a complete vaccination 
series. Two publications [86, 87] on three RCTs collected data 
on genital warts. However, in the present systematic review, we 
only considered data from one publication [86] on two of these 
RCTs that reported the endpoint of genital warts irrespective of 
the triggering or associated HPV type. Participants vaccinated 
against HPV were at a significantly reduced risk of developing 
genital warts (2 RCTs, RR: 0.17, 95 % CI: 0.12–0.26, GRA-
DE: moderate). Concerning CIN, four publications [84, 86–88] 
on five RCTs were included. However, only one of these publi-
cations [86] reported data on two RCTs on the occurrence of 
CIN irrespective of the triggering or associated HPV type. Vac-
cinated participants were at a significantly lower relative risk 
of developing CIN of different severity (CIN1+: 2 RCTs, RR: 
0.71; 95 % CI: 0.61–0.82, GRADE: low; CIN2+: 2 RCTs, RR: 
0.57, 95 % CI: 0.44–0.76, GRADE: moderate; CIN3+: 2 RCTs, 
RR: 0.54, 95 % CI: 0.36–0.82, GRADE: low). Moreover, the 
same publication [86] reported a significantly reduced risk of 
developing vulvar and vaginal intraepithelial neoplasia (VIN 
and VaIN) by 4v-HPV vaccination (VIN/VaIN1: 2 RCTs, RR: 
0.45, 95 % CI: 0.28–0.72, GRADE: moderate; VIN/VaIN2-3: 
2 RCTs, RR: 0.23, 95 % CI: 0.10–0.52; GRADE: moderate). 
No significant differences between the groups were observed 
with respect to SAEs (6 RCTs, RR: 0.83, 95 % CI: 0.68–1.01, 
GRADE: low) and mortality (6 RCTs, RR: 1.65, 95 % CI: 0.79–
3.46, GRADE: low). Regarding mortality, it should be noted 
that the majority of the included studies reported a follow-up 
period of less than five years.

For the comparison of the nonavalent (9v-) HPV vacci-
ne with placebo, no randomized controlled trials reporting 
on clinical endpoints could be included.

For the comparison of the 9v-HPV vaccine with the 
4v-HPV vaccine, data from a current Cochrane review [92] 
were used: there were no differences with respect to the oc-
currence of high-grade CIN or invasive cervical cancer (OR: 
1.00, 95 % CI: 0.85–1.16, GRADE: high) and the combined 
endpoint of high-grade CIN, VIN, and VaIN (OR: 0.99, 
95 % CI: 0.85–1.15, GRADE: high). These data refer to girls/

women aged 9 to 26 years. In addition, data on adverse events 
were analyzed, but this also contained data on one RCT that 
included boys/men. With 9v-HPV vaccination, local adverse 
events occurred slightly more often than with the 4v-HPV 
vaccine (RR: 1.07, 95 % CI: 1.05–1.08, GRADE: high). No 
significant differences were observed with respect to SAEs 
(RR: 0.60; 95 % CI: 0.14–2.61, GRADE: low) and mortality 
(RR: 1.20, 95 % CI: 0.37–3.94, GRADE: low).

Evidence report (summary): boys aged 9 to 
14 years

None of the identified RCTs included boys aged 14 years or 
younger. However, the included publications reported data on 
adolescent or older men that were, at the time of enrollment, 
seronegative and DNA-negative for types of HPV included in 
the vaccines and, in some cases, also additional types. Regar-
ding vaccination efficacy, this population may be considered 
as representative for boys prior to their first sexual contact. 
In this respect, the data on the reported endpoints provide 
indirect evidence regarding the addressed issue.

Three publications [89–91] on two RCTs met the inclusion 
criteria and reported data on the occurrence of anal and genital 
warts as well as penile and anal intraepithelial neoplasia (PIN 
and AIN). All of the included placebo-controlled trials on this 
issue analyzed the efficacy of the 4v-HPV vaccine. None of the 
publications reported data referring to relevant endpoints ir-
respective of the HPV types associated with the lesions. In the 
following section, therefore, data on clinical endpoints are re-
ported that refer exclusively to lesions associated with the HPV 
types included in the vaccine. For anal and genital warts, three 
publications [89–91] on two RCTs were included. Two of these 
publications [89, 91] reported data on the same RCT. One of 
these [91], however, reported exclusively data of the 602 MSM 
aged 16 to 26 years participating in the RCT. In this publica-
tion, no significant difference was found for the occurrence of 
anal warts (1 RCT, RR: 0.08, 95 % CI: 0.00–1.45; GRADE: 
very low). Concerning the occurrence of genital warts, howe-
ver, the risk for vaccinated participants was significantly re-
duced in the meta-analysis of the data from both RCTs (each 
with mixed samples of heterosexual men and MSM) (2 RCTs, 
RR: 0.21, 95 % CI: 0.11–0.41, GRADE: moderate). Two pu-
blications [89, 90] showed no significant differences for PIN1 
(2 RCTs, RR: 0.56, 95 % CI: 0.12–2.69, GRADE: low) and 
PIN2 (1 RCT, RR: 1.69, 95 % CI: 0.18–21.97, GRADE: low). 
Until the end of the follow-up period, none of the participants 
presented with PIN3. With regard to the occurrence of AIN, 
one publication [91] reported data of 402 MSM aged 16 to 
26 years that had received a complete vaccination series (that 
is, all three doses). The risk of AIN1 and AIN2 was signifi-
cantly reduced in vaccinated participants (AIN1: 1 RCT, RR: 
0.27, 95 % CI: 0.09–0.79, GRADE: moderate; AIN2+: 1 RCT, 
RR: 0.25, 95 % CI: 0.07–0.86, GRADE: low). No statistically 
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significant difference was found for AIN3+ (1 RCT, RR: 0.36, 
95 % CI: 0.07–1.75, GRADE: low). With respect to SAEs and 
mortality, two publications [89, 90] on two RCTs were inclu-
ded that revealed no statistically significant differences (SAEs: 
2 RCTs, RR: 0.69, 95 % CI: 0.29–1.65, GRADE: low; mor-
tality: 2 RCTs, RR: 0.31, 95 % CI: 0.09–1.01, GRADE: low). 
With regard to the evaluation of mortality, it should be noted 
that the analyzed data are derived from studies with a median 
follow-up period of less than four years.

For the comparison of the 9v-HPV vaccine with the 
4v-HPV vaccine, data from a current Cochrane review [92] 
were used: For this comparison, no data on the clinical ef-
ficacy (for example, AIN, PIN, invasive cancers) were iden-
tified. While data on adverse events were analyzed in the 
mentioned review, these contain also data of two RCTs that 
included girls/women (see summary above).

General recommendations for vaccination 
at the age of 15 years or older

Recommendations 02-04: evidence-based 
 recommendations

Grade of recommen-
dation: ↑↑
Agreement: strong 
 consensus*

We recommend to vaccinate 
HPV vaccine-naive adolescents 
aged 15 to 17 years against HPV, 
 irrespective of their gender and as 
early as possible.

Grade of recommen-
dation: ↑
Agreement: strong 
 consensus*

We suggest to vaccinate HPV 
 vaccine-naive adolescents aged 
18 to 26 years against HPV, 
 irrespective of their gender.

Grade of recommen-
dation: ↓
Agreement:  majority 
agreement – 
 consensus**

We suggest against recommen-
ding the HPV vaccination to HPV 
vaccine-naive adults aged 27  years 
or older, irrespective of their 
 gender.

Evidence (recommendations 02-04):

GRADE: low 
⊕⊕◯◯ to high 
⊕⊕⊕⊕

Girls and women aged 15 years or 
older: evidence from eight randomi-
zed placebo-controlled trials [78, 79, 
83, 84, 86, 88, 93, 94]. See evidence 
report for detailed information

GRADE: low 
⊕⊕◯◯ to high 
⊕⊕⊕⊕

Boys and men aged 15 years or 
older: evidence from three rando-
mized placebo-controlled trials 
[89–91, 95]. See evidence report 
for detailed information

*Agreement: 100 %, **this recommendation was approved 
with majority agreement for women (72.7 %) and with con-
sensus for men (81.8 %).

Evidence report (summary): girls/women aged 
15 years or older

For the comparison of the 2v-HPV vaccine with placebo 
in girls/women after their first sexual contact, five publica-
tions [78, 79, 83, 93, 94] on four RCTs were included. Four 
publications [78, 79, 83, 94] on three RCTs reported data 
on the occurrence of CIN, but only three of these publica-
tions [78, 79, 83] reported data related to the occurrence 
of CIN irrespective of HPV types. Vaccinated participants 
were at a significantly reduced risk of CIN1+ (3 RCTs, RR: 
0.69, 95 % CI: 0.57–0.83, GRADE: low), CIN2+ (3 RCTs, 
RR: 0.71, 95 % CI: 0.51–0.97, GRADE: low), and CIN3+ 
(2 RCTs, RR: 0.55, 95 % CI: 0.43–0.71, GRADE: high). 
Concerning CIN2+, analysis of subgroups stratified by age 
provided an explanation for the statistical heterogeneity 
(I² = 75 %): in younger women (15–25 years), the risk of 
CIN2+ was significantly reduced after vaccination (2 RCTs, 
RR: 0.61, 95 % CI: 0.44–0.84; GRADE: moderate), whe-
reas no significant difference was found in older women 
(> 26 years) (1 RCT, RR: 0.95, 95 % CI: 0.73–1.24; GRADE: 
moderate). No significant differences were observed with 
respect to SAEs (6 RCTs, RR: 1.00, 95 % CI: 0.93–1.09, 
GRADE: high) and mortality (6 RCTs, RR: 1.17, 95 % CI: 
0.59–2.31; GRADE: moderate). The follow-up period varied 
between the individual studies and ranged from one to six 
years (median).

For the comparison of the 4v-HPV vaccine with placebo 
in girls/women after their first sexual contact, three publica-
tions [84, 86, 88] on four RCTs were included. One publi-
cation [86] on two RCTs reported a significantly lower risk 
of genital warts in the group of women vaccinated against 
HPV (2 RCT, RR: 0.38, 95 % CI: 0.31–0.47, GRADE: 
high). Three publications [84, 86, 88] on four RCTs repor-
ted data on CIN: the risk of CIN1+ and CIN3+ was signifi-
cantly reduced in vaccinated participants (CIN1+: 2 RCTs, 
RR: 0.82, 95 % CI: 0.75–0.88, GRADE: moderate; CIN3+: 
2 RCTs, RR: 0.81, 95 % CI: 0.69–0.96, GRADE: modera-
te); no significant differences were found for CIN2+ (3 RCTs, 
RR: 0.96, 95 % CI: 0.65–1.41, GRADE: low). Concerning 
CIN2+, analysis of subgroups stratified by age revealed that 
the risk of CIN2+ in younger women (16–26 years) vaccina-
ted against HPV was reduced compared to non-vaccinated 
women (2 RCTs, RR: 0.81, 95 % CI: 0.72–0.92, GRADE: 
moderate). In contrast, no significant differences between the 
groups were found in the RCT that included older women 
(1 RCT, RR: 1.21, 95 % CI: 0.84–1.75; GRADE: modera-
te). One publication [86] on two RCTs found a significant 
advantage for women vaccinated against HPV with respect 
to VIN/VaIN1 (2 RCTs, RR: 0.70, 95 % CI: 0.54–0.92, 
GRADE: moderate) and VIN/VaIN2 (2 RCTs, RR: 0.49, 
95 % CI: 0.32–0.76, GRADE: high). No significant differen-
ces between the groups were observed with respect to SAEs 
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(6 RCTs, RR: 0.83, 95 % CI: 0.68–1.01, GRADE: low) and 
mortality (6 RCTs, RR: 1.65, 95 % CI: 0.79–3.46, GRADE: 
moderate). Concerning mortality, it should be noted that the 
majority of the included studies reported a follow-up period 
of < 5 years.

For the comparison of the 9v-HPV vaccine with 
placebo, no randomized controlled trials reporting on clini-
cal endpoints could be included.

For the comparison of the 9v-HPV vaccine with the 
4v-HPV vaccine, data from the Cochrane review mentioned 
above [92] were used. These showed no differences with res-
pect to the occurrence of high-grade CIN or invasive cervical 
cancer and the combined endpoint of high-grade cervical, 
vulvar, or vaginal neoplasia as well as SAEs and mortality 
(see above).

Evidence report (summary): boys/men aged 
15 years or older

Four publications [89–91, 95] on three RCTs met the inclusi-
on criteria and reported data on a comparison of the 4v-HPV 
vaccine and placebo in boys and men aged 16 years or older. 
Only one [89] of the four studies reported data referring to 
one of the relevant endpoints irrespective of the HPV types 
associated with the lesions (genital warts). With exception of 
this endpoint, only data on clinical endpoints that refer exclu-
sively to lesions associated with the HPV type included in the 
vaccine are reported in the following section. Two publica-
tions [89, 91] on one RCT reported data on the occurrence of 
anal and genital warts. In a subgroup analysis that evaluated 
data of the MSM participating in the RCT (age: 16 to 26 ye-
ars), the occurrence of anal warts was significantly reduced 
in vaccinated participants (1 RCT, RR: 0.42, 95 % CI: 0.23–
0.79, GRADE: moderate). Similarly, in the total sample con-
sisting of heterosexual men and MSM, occurrence of genital 
warts was significantly reduced in vaccinated men (1 RCT, 
RR: 0.38, 95 % CI: 0.26–0.58, GRADE: high). One publica-
tion [89] on one RCT reported no significant differences bet-
ween vaccinated and non-vaccinated participants for PIN1 
(1 RCT, RR: 0.75, 95 % CI: 0.17–3.34, GRADE: moderate) 
and PIN2 (1 RCT, RR: 1.50, 95 % CI: 0.25–8.94, GRADE: 
moderate). No PIN3 lesions occurred during the observation 
period. One publication [91] on one RCT reported data on 
AIN in 551 MSM. For participants vaccinated against HPV, 
a significantly reduced risk was found for AIN1 (1 RCT, RR: 
0.50, 95 % CI: 0.34–0.75, GRADE: moderate) and AIN2 
(1 RCT, RR: 0.46, 95 % CI: 0.27–0.79, GRADE: moderate). 
No significant difference between the groups was found for 
AIN3 (1 RCT, RR: 0.53, 95 % CI: 0.25–1.12; GRADE: low). 
With respect to SAEs and mortality in men after their first 
sexual contact, three publications [89, 90, 95] on three RCTs 
could be included, which documented for both endpoints 

a statistically significant advantage of questionable clinical 
significance and low confidence in the effect estimate con-
cerning the group of vaccinated participants (SAEs: 3 RCTs, 
RR: 0.58, 95 % CI: 0.39–0.85, GRADE: low; mortality: 
3 RCTs, RR: 0.38, 95 % CI: 0.15–0.93; GRADE: low).

For the comparison of the 9v-HPV vaccine with pla-
cebo, no randomized controlled trials reporting on clinical 
endpoints could be included.

For the comparison of the 9v-HPV vaccine with the 
4v-HPV vaccine, data from a current Cochrane review 
[92] were used: For this comparison, no data on the clini-
cal efficacy (for example, AIN, PIN, invasive cancers) were 
identified. While data on adverse events were analyzed in the 
mentioned review, these also contain data on two RCTs that 
included girls/women (see summary above).

Additional effects of HPV vaccination: 
non-systematically researched data

While RCTs in medical and clinical research are, for examp-
le, suitable to detect causal effects of interventions, populati-
on-based epidemiological studies are useful to assess the ef-
ficacy of health policy measures. In a systematic review with 
meta-analyses by Drolet et al. (2019) [96], population-based 
data from 14 industrialized nations before and after HPV 
vaccination were compared. Irrespective of the implementa-
tion of measures taken and the real extent of realization of 
HPV vaccination, a significant reduction of various relevant 
endpoints were shown in different age groups within a period 
between five and eight years after introduction of vaccina-
tion: There was, for example, a reduction in the prevalen-
ce of genital infections with HPV16 and HPV18 by 83 % 
in the group of girls aged 13–19 years (RR: 0.17; 95 % CI: 
0.11–0.25) and by 66 % in women aged 20–24 years (RR: 
0.34; 95 % CI: 0.23-0.49). The incidence of anogenital warts 
was reduced by 67 % in the group of girls aged 15–19 years 
(RR: 0.33; 95 % CI: 0.24–0.46), by 54 % in women aged 
20–24 years (RR: 0.46; 95 % CI: 0.36–0.60), and by 31 % 
in women aged 25–29 years (RR: 0.69; 95 % CI: 0.53-0.89). 
A significant reduction of anogenital warts was also found 
in boys and men: it was 48 % in boys aged 15–19 years 
(RR: 0.52; 95 % CI: 0.37–0.75) and 32 % in men aged 20–
24 years (RR: 0.68; 95 % CI: 0.47-0.98). In addition, there 
was a significant reduction in the incidence of histologically 
confirmed CIN2+ by 51 % in girls aged 15–19 years (RR: 
0.49; 95 % CI: 0.42–0.58) and by 31 % in women aged 20–
24 years (RR: 0.69; 95 % CI: 0.57-0.84) within a period of 
five to nine years after implementation of HPV vaccination. 
An analysis stratified by existing vaccination recommenda-
tions and extent of implementation showed, for countries 
with general vaccination recommendations for various age 
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cohorts (for example, 9–26 years) with implementation of 
the recommendations at 50 % or more, a significantly faster 
and more pronounced decline in the incidence of anogeni-
tal warts and CIN2+ compared to countries with vaccinati-
on recommendations for only one age cohort (for example, 
9–14 years) and/or implementation in less than 50 % of those 
for whom vaccination is recommended.

Association with HPV infections, especially infections 
with HPV16, has been verified for various oropharyngeal 
cancers [97–100]. Accordingly, a preventive effect of HPV 
vaccination is also assumed for the development of oro-
pharyngeal cancers [101]. This assumption is supported by 
the experimental detection of neutralizing antibodies in the 
oral mucosa after vaccination [102]. In a randomized cont-
rolled trial [103] with 7,466 women aged 18–25 years that 
received either 2v-HPV vaccine (vaccine group) or hepatitis A 
vaccination (control group), the prevalence of oropharyngeal 
HPV16/18 infections was reduced by 93 % in the vaccine 
group (93.3 %; 95 % CI: 63–100 %) compared to the placebo 
group four years after vaccination. In a cross-sectional study, 
the prevalence of oropharyngeal HPV16/18/6/11 infection 
was also reduced to a similar extent, when HPV-vaccinated 
and non-vaccinated participants were compared [104]. The-
se data are supported by another cross-sectional study with 
3,040 participants [105]. Moreover, after implementation 
of HPV vaccination in Australia, the incidence of recurrent 
juvenile laryngeal papillomatosis decreased from initially 
0.16 per 100,000 to 0.02 per 100,000 within a period of 
four years after implementation of HPV vaccination [106].

HPV testing before vaccination

Recommendation 05: consensus-based recommendation

Grade of recommendation: ↓↓
Agreement: majority 
 agreement*

We recommend 
against HPV testing for 
 decision-making before 
vaccination.

*Agreement: 62.5 %.

Ideally, HPV vaccination shall be performed before the 
first sexual contact. In practice, however, there is often the 
question of vaccination at a later time; in this context, the 
question of HPV testing before vaccination regularly arises.

Currently, detailed HPV typing during daily routine 
seems to be associated with more disadvantages than benefits 
[107]. Given that persistent HPV infections are often single 
infections, protection against additional vaccine types may 
still be provided in a substantial proportion of cases. Given 
that cross-protection will provide coverage of additional HPV 
types, complete ineffectiveness of vaccination due to persis-
tent infections is even less likely. In addition, comprehensive 

HPV testing in the age group of 18 years and older would 
identify numerous transient infections without any clinical 
relevance. This would result in considerable insecurity of 
affected individuals and attending physicians. According to 
the guideline of the Federal Joint Committee (Gemeinsamer 
Bundesausschuss, G-BA) for organized cancer screening 
programs (oKFE-RL), for example, HPV testing in primary 
screening is only performed from the age of 35 as a supple-
ment to cytology tests [108, 109]. In case of conspicuous 
findings regarding cytology, colposcopy, or history, the S3 
guideline on prevention of cervical cancer recommends HPV 
testing also for younger women [110].

For the recommendation specified above, only a majority 
agreement was reached within the guideline group. Members 
of the guideline committee that did not agree were in favor 
of a weak rather than a strong recommendation against 
HPV testing before vaccination, given that, in their opini-
on, HPV testing may be useful in a few situations. However, 
the recommendation in the form specified above achieved the 
highest level of agreement.

Booster vaccinations

Recommendation 06: consensus-based 
 recommendation

Grade of recommendation: 
↓↓
Agreement: strong 
 consensus*

We recommend against per-
forming booster vaccinations 
after a complete vaccination 
series.

*Agreement: 100 %.

Given that no definite data on the duration of protec-
tion provided by vaccination are available, no final recom-
mendation can be provided at this moment – current data, 
however, argue against the requirement of a booster vaccina-
tion after a complete vaccination series. There is increasing 
evidence for a long-lasting effective protection against infec-
tions with the HPV types included in the vaccine. During a 
12-year follow-up of women immunized with the 4v-HPV 
vaccine, for example, no vaccination breaches in the form of 
HPV16/18-positive CIN2+ were observed; the data permit 
the conclusion that the corresponding efficacy of vaccinati-
on is still higher than 90 % even ten years after the vacci-
nation [111]. In a subgroup of women that had received the 
2v-HPV vaccine in the context of a phase IIb trial and were 
followed over a period of 9.4 years, there were also no vac-
cination breaches, while 21 cases of infections persisting for 
six months occurred in the placebo group [112]. This corre-
lates with a constant average antibody titer in vaccinated wo-
men over this period that was several times higher than the 
immune response acquired naturally [112]. Similar results 
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were obtained in comparable long-term follow-up studies of 
vaccinated women [113–115]. Based on a mathematic model 
calculation, two studies extrapolate a duration of protection 
of at least 50 years [113] and 21 years [114], respectively.

Individuals after primary oncologic disease and corres-
ponding (chemo-)therapy, especially after autologous stem cell 
transplantation, may present an exception of the recommen-
dation given above. These populations might benefit from an 
HPV booster vaccination even after a complete vaccination se-
ries – currently, however, no data from clinical trials verifying 
the clinical benefit of a booster vaccination in this population 
are available. In a statement established on initiative of the 
STIKO, administration of one additional single dose of the 
HPV vaccine is recommended after antineoplastic therapy (in 
case of completed basic immunization against HPV prior to 
therapy). After autologous stem cell transplantation, a new, 
basic immunization against HPV is recommended in children 
and adolescents aged nine years and older [116].

Interchangeability of vaccines

Recommendation 07: consensus-based recommenda-
tion

Grade of recommendation: 
0
Agreement: strong 
 consensus*

Continuation of a vaccina-
tion series started with the 
4-valent HPV vaccine with 
the 9-valent HPV vaccine 
may be considered.

*100 % agreement.

Similar to other vaccinations, an initiated HPV vac-
cination series should, in general, be completed with the 
same HPV vaccine. Only few data from clinical trials on the 
interchangeability of vaccines are available. A randomized 
study comparing the immunogenicity after a complete vac-
cination series with the 9v-HPV vaccine with a mixed vac-
cination series (one vaccination with the 2v-HPV and one 
vaccination with the 9v-HPV vaccine) showed that protec-
tive antibody titers against the nine HPV types included in 
the 9v-HPV vaccine were present in both study groups after 
the intervention (the group with mixed HPV vaccination had 
higher antibody titers against HPV16 and 18; the group with 
the complete 9v-HPV vaccination series had higher antibody 
titers against the other seven HPV types) [117]. Irrespective of 
the chosen HPV vaccine, vaccines approved in Germany will 
contain at least the HPV types 16 and 18. Although no cli-
nical endpoints from trials are available, it can be presumed 
that a complete vaccination series performed with different 
vaccines will provide the same protection against infections 
with HPV16/18 as a complete vaccination series performed 
with one and the same vaccine. This hypothesis is supported 

by data from clinical trials suggesting that a single vaccinati-
on might already provide protection against infections with 
HPV16/18 comparable to a complete vaccination series [118].

Additional vaccination after completed 
vaccination

Recommendation 08: consensus-based recommenda-
tion

Grade of recommendation: 
0
Agreement: majority 
agreement*

For individuals that have 
already received a complete 
vaccination series with the 
2-valent or 4-valent HPV 
 vaccine, vaccination with 
the 9-valent HPV  vaccine 
may be considered to 
 achieve protection against 
additional types of HPV.

*75 % agreement.

If a complete HPV vaccination series has been performed 
already, another HPV vaccination to maintain protection 
against those HPV types covered by the used vaccine is not 
required. In this situation, another HPV vaccination is only 
relevant, if it is intended to provide protection against the 
additional HPV types included in the 9v-HPV vaccine. In a 
randomized trial, women aged 12 to 26 years that had already 
received the 4-valent HPV vaccine, received three doses of the 
9v-HPV vaccine or placebo. There were no relevant differen-
ces between the study groups with respect to safety, while pro-
tective antibody titers against the additional five HPV types 
were found [119]. There are, however, no data on clinical 
endpoints demonstrating that additional vaccination with the 
9v-HPV vaccine provides benefits for the concerned patients. 
It should be noted that the 2v-HPV and 4v-HPV vaccines will 
already induce a certain cross-protection against other HPV 
types (for example, HPV types 31, 33, 35, 45, 52) [120, 121], 
while vaccination at a later time (after onset of sexuality) will 
probably be less effective. Therefore, the decision to vaccinate 
individuals who have already received a complete vaccination 
series with the 2v-HPV or 4v-HPV vaccine, with the 9v-HPV 
vaccine to achieve protection against additional types of HPV 
will remain a decision made on a case-by-case basis. For the 
recommendation specified above, only a majority agreement 
was reached within the guideline group, given that the availa-
ble evidence mentioned above refers only to supplementation 
of a complete vaccination series performed with the 4v-HPV 
vaccine and not on supplementation of a complete vaccination 
series with the 2v-HPV vaccine. However, the recommenda-
tion in the form specified above achieved the highest level of 
agreement within the guideline committee.
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Secondary prevention

Vaccination in case of existing HPV-associated 
lesions

Recommendations 09-10: consensus-based recommen-
dations

Grade of recommenda-
tion: ↓
Agreement: strong 
 consensus*

We suggest against HPV vacci-
nation with the aim of a thera-
peutic effect during treatment 
of existing HPV-associated 
lesions.

Grade of recommenda-
tion: 0
Agreement: consensus**

For HPV vaccine-naive women 
with cervical intraepithelial 
neoplasia (CIN), HPV vaccinati-
on before or after treatment of 
CIN with the aim of reducing 
the recurrence rate may be 
considered.

*Agreement: 100 %,**agreement: 81.8 %.

So far, RCTs with immunocompetent and HIV-positive 
participants have provided no evidence for therapeutic effi-
cacy of the currently approved HPV vaccines regarding either 
persistence of HPV or elimination of existing benign or pre-
malignant neoplasms [122–124]. Given that the prophylactic 
HPV vaccines presumably only prevent the initial steps of 
infection, effects of HPV vaccination on the clinical course 
of already existing HPV-associated lesions are unlikely, even 
on the basis of theoretical considerations [125].

Although therapeutic efficacy of HPV vaccination is 
unlikely, results of individual studies indicate that HPV 
vaccination may provide protection against reinfection and 
the resulting recurrence after successful therapy of existing 
HPV-associated lesions. However, the study results on this 
issue are heterogeneous, and most studies suggesting se-
condary prophylactic efficacy of vaccination are characte-
rized by a retrospective study design and a relatively small 
study size.

The first publication on this topic included the highest 
number of cases so far, with 587 and 229 vaccinated pati-
ents with cervical and vulvar lesions, respectively [126]. This 
was a retrospective analysis of a subgroup of patients from 
two RCTs on the efficacy of the 4v-HPV vaccine, where 
the patients were diagnosed with cervical, vulvar or vagi-
nal HPV-associated lesions after they had received the first 
dose of the vaccine and were treated accordingly. Regarding 
cervical as well as vulvar and vaginal lesions, a significant 
effect of HPV vaccination on the incidence of new lesions 
was observed after treatment: Compared to the group of 

non-vaccinated women, 65 % fewer CIN2+ and 35 % fewer 
vulvar and vaginal dysplasias or genital warts occurred in 
the group of vaccinated women. In a comparable retrospec-
tive evaluation of a subpopulation of an RCT on 2v-HPV 
vaccination, the incidence of CIN2+ after surgical interven-
tion was reduced by 88 % in vaccinated women compared to 
non-vaccinated women [127].

The mentioned data are remarkable, because the effect 
was observed although the patients had been vaccinated prior 
to surgical therapy. On the other hand, two non-randomized 
controlled trials on the effect of postinterventional vaccina-
tion also showed reduced recurrence rates in vaccinated wo-
men [128, 129]. The same result was obtained in an RCT on 
women free of recurrence or HPV who were either vaccinated 
against HPV or received exclusively follow-up controls three 
months after treatment of an HPV-associated disease [130].

For men with anogenital HPV-associated lesions, the 
results of the few available studies are more heterogeneous. 
This is also due to the heterogeneity of the examined study 
populations (in part, HIV-positive participants). A retrospec-
tive comparative cohort study showed a reduction of newly 
occurring anal condylomas after vaccination of men aged 
26 years or older that had sex with other men and no mani-
fest HPV lesions at least twelve months prior to vaccination 
[131]. In contrast, an RCT found no benefit for vaccination 
of men with genital warts in addition to local treatment with 
respect to the recurrence rate [122]. In an RCT with HIV-po-
sitive patients with persistent HPV infections, supplementary 
therapy with the 4v-HPV vaccine had no additional effect on 
the persistent anal HPV infection or high-grade AIN [95]. 
Smaller case series also found no evidence for an effect of 
HPV vaccination on the post-therapeutic recurrence rate of 
anogenital condylomas [132].

Given the heterogeneity of the available data, no defini-
te recommendation for HPV vaccination before or after tre-
atment of HPV-associated lesions with the aim of reducing 
reinfection or recurrence rate can be provided. While various 
studies on adjuvant HPV vaccination showed a statistically 
significant reduction of the recurrence rate in women after 
treatment of cervical, vulvar and vaginal HPV-associated 
lesions, especially for men with HPV-associated anogenital 
lesions no significant effect of vaccination was obtained in 
RCTs. One limiting factor is, however, that some of these 
studies included HIV-positive men. The available data sug-
gest that early emergence of new lesions due to new infections 
may be prevented by vaccination. As already mentioned in 
the section above, vaccination is not effective against recur-
rence induced by persistence of the same HPV type or against 
persistent disease. It is, therefore, the view of the guideline 
group that the decision has to be made on a case-by-case 
basis.
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Screening

The effectiveness of cervical cancer screening with respect to a 
reduction in the incidence of cervical cancer and to some extent 
also mortality has been verified in randomized and non-rando-
mized trials [133, 134]. Accordingly, two effective instruments 
are available for prevention of cervical cancer: primary preven-
tion by HPV vaccination and secondary prevention by early re-
cognition of non-invasive precursor lesions (CIN). Efficacy and 
cost effectiveness of prevention of cervical cancer will depend 
on developing, in the medium term, an integrated concept for 
the interaction of both approaches [135–138].

Recommendation 11: consensus-based recommendation

Grade of recommenda-
tion: ↑
Agreement: strong 
 consensus*

We suggest to offer cervical 
cancer screening in accor-
dance with the recommenda-
tions of the S3 guideline on 
prevention of cervical cancer 
[110] and the requirements of 
the directives for organized 
cancer screening programs 
[108, 109], irrespective of the 
HPV vaccination status.

*Agreement: 100 %.

The strategy of the screening program is to determine 
the individual risk of participants for the development of 
CIN3 or cervical cancer (CIN3+) based on screening findings 
(cytology and/or HPV testing). However, positive and nega-
tive predictive values of the test procedure depend to a consi-
derable degree on the prevalence of the evaluated population, 
and the current risk calculations are based on the analysis of 
non-vaccinated screening participants. If vaccinated women, 
irrespective of age, present with abnormal findings during 
screening, a highly differentiated interpretation is essential.

To monitor the impact of the new screening strategy in 
Germany, it is expected that in the first quarter of 2020 the 
G-BA will assign the task of systematically monitoring the 
screening program and evaluating it with respect to various 
aspects to the German Institute for Quality Assurance and 
Transparency in Healthcare (IQTIG) [139, 140]. This will 
allow for differentiated statements on screening in Germany 
and optimization of cancer screening in a targeted manner. 
The evaluation will include data on the rate of false-positi-
ve findings of cervical cancer screening in HPV-vaccinated 
women and a possible resulting overtreatment or mistreat-
ment with corresponding psychological and somatic damage 
potential [140]. In an international context, cervical cancer 
screening for optimally vaccinated women up to 25 years 
of age, who represent a collective with a low probability 
for the presence of CIN3+ and thus a high probability for 

false- positive findings, is increasingly called into question 
[137, 141, 142]. However, the question whether a specific 
screening strategy should be recommended for vaccinated 
women cannot be answered based on individual parameters 
alone, but only within the overall view of the results available 
from the evaluation, which also include factors such as the 
program utilization in different populations [140]. Given that 
the results of an evaluation in the German context are not 
yet available, no specific recommendations for the execution 
of cervical cancer screening can be provided for HPV-vacci-
nated women at this time. Cervical cancer screening should 
be offered irrespective of HPV status in accordance with the 
recommendations of the S3 guideline prevention of cervical 
cancer [110] and the requirements of the directives for orga-
nized cancer screening programs [108, 109].

Special populations

Immunocompromised individuals

Recommendations 12-14: consensus-based recommen-
dations

Grade of recommenda-
tion: ↑↑
Agreement: strong 
 consensus*

We recommend to vaccinate 
immunosuppressed or im-
munocompromised children 
and adolescents aged 9 to 17 
years against HPV, if this has 
not yet been done.

Grade of recommenda-
tion: ↑
Agreement: strong 
 consensus*

We suggest to vaccinate 
immunosuppressed or im-
munocompromised indivi-
duals aged 18 years or older 
against HPV, if this has not 
yet been done, especially 
until the age of 26 years.

Grade of recommenda-
tion: ↑
Agreement: strong 
 consensus*

We suggest to use the 
 vaccination regimens with 
three doses to vaccinate 
immunosuppressed or 
immunocompromised 
 individuals of all age groups 
against HPV.

*Agreement: 100 %.

Compared to the general population, immunosuppressed 
individuals, such as organ transplant recipients or patients 
with systemic diseases treated with immunosuppressants, 
for example systemic lupus erythematosus (SLE) or chronic 
inflammatory bowel diseases (IBD), are at a higher risk of 
developing HPV-related diseases [143–153]. An enhanced 
risk of HPV-associated lesions may also exist after oncologi-
cal diseases with corresponding (chemo-)therapy [154, 155]. 
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Given that the prophylactic HPV vaccines are inactivated 
vaccines, immunosuppression does not per se represent a 
contraindication for vaccination.

Concerning the 4v-HPV vaccine, smaller studies on im-
munogenicity and safety are available for iatrogenically im-
munosuppressed female patients with chronic inflammatory 
bowel disease (9–26 years of age, 3-dose regimen [156]), org-
an transplant recipients [157–159], and female SLE patients 
[160–164].

For female SLE patients, the 4v-HPV vaccine (3-dose regi-
men) is immunogenic (seroconversion rates of 76–100 %), well 
tolerated, safe, and did not result in increased disease activity. 
However, the number of patients included in the studies was 
low (case control study with 50 patients and 50 healthy controls 
aged 18–35 years [163]; open, prospective study with 27 pati-
ents aged 12–26 years [162]; phase I study with 34 women aged 
19–50 years with mild to moderate SLE [160]). Although a stu-
dy on long-term immunity after 4v-HPV vaccination (3 doses) 
on women with SLE (18–35 years of age) showed that most 
patients still had antibodies against the four vaccine types five 
years after vaccination (84–94 % for the four different types 
of HPV), the antibody titers were significantly lower than in 
healthy controls. 21 % of the patients presented with serore-
version for at least one of the vaccine types. This applied in 
particular to women with higher cumulative doses of immuno-
suppressants [164]. Population-based studies have shown that 
4v-HPV vaccination in girls and women with pre-existing au-
toimmune disease is not associated with an increased incidence 
of new cases of autoimmune diseases [165, 166].

Three studies on girls/young women with autoimmu-
ne or rheumatic disease, each with low case numbers, are 
available for the 2v-HPV vaccine. The three studies demons-
trate the safety and immunogenicity of the 2v-HPV vaccine 
(3 doses) in the studied patient groups, although the observed 
vaccination titers were lower than in healthy controls [167–
169]. In a systematic review on immunogenicity and safety of 
HPV vaccination in patients with autoimmune disease, both 
the 2v-HPV and the 4v-HPV vaccine were assessed as effec-
tive and safe for these patients, with the limitation that only 
a few studies with low patient numbers were available [170].

Several national guidelines and the WHO recommend 
HPV vaccination of organ transplant recipients, usually at 
the age of 9 to 26 years [144, 151, 171, 172]. There are, ho-
wever, no studies on clinical efficacy of HPV vaccination in 
organ transplant recipients, but only small uncontrolled stu-
dies on safety and immunogenicity of the 4v-HPV vaccine 
(3-dose regimen), each with less than 50 participants aged 
11–35 years [144, 157–159]. Although two of these studies 
found lower seropositivity rates and lower antibody titers 
against the HPV vaccine types in organ transplant recipients 
compared to healthy controls, the clinical significance of the-
se findings remains unclear [144, 157, 158, 171].

Persons living with HIV (PLWH)

Recommendations 15-18: consensus-based recommen-
dations

Grade of recommen-
dation: ↑↑
Agreement: strong 
 consensus*

We recommend to vaccinate 
HIV-positive children and adole-
scents aged 9 to 17 years against 
HPV, if this has not yet been done.

Grade of recommen-
dation: 0
Agreement: strong 
 consensus*

In HIV-positive, HPV vaccine- 
naive adults aged 18 to 26 years, 
HPV vaccination may be conside-
red after individual assessment 
of the vaccination indication 
taking the sexual history into 
consideration.

Grade of recommen-
dation: ↓↓
Agreement: 
 consensus**

We recommend against vaccina-
ting HIV-positive adults aged 27 
years or older who report having 
had multiple sex partners against 
HPV.

Grade of recommen-
dation: ↑
Agreement: strong 
 consensus*

We suggest to use the vaccinati-
on regimens with three doses to 
vaccinate PLWH of all age groups 
against HPV.

*Agreement: 100 %, **agreement: 91.7 %.

Anogenital HPV infections are very common in PLWH 
[173, 174]. Anal HPV infections are found in more than 
90 % of HIV-positive MSM. Infections with HR HPV types 
are present in 70 – 80 %, and infections with multiple types 
of HPV are present in more than 70 % [173, 175, 176]. In 
HIV-positive women, both cervical and anal HPV infections 
are very common, as well [177]. In a recently published me-
ta-analysis, the prevalence of anal HPV was 59 % and 76 % 
in HIV-positive women and men, respectively. In both genders, 
HPV16 was the most common type of HR HPV. However, the 
predominance of HPV16 was less pronounced than in HIV-ne-
gative individuals, and other HR HPV types occurred more 
often [28]. PLWH often present with persistent HPV infections 
[178]. Accordingly, PLWH are, in part, at a significantly en-
hanced risk of developing HPV-related condylomas, dysplasias, 
and cancers compared to the general population [149, 153, 174, 
176, 179–184]. The incidence rates of anal cancer in HIV-posi-
tive MSM are up to 100 times higher than those of the general 
population and reach values of 60 to 100 per 100,000 person 
years [183, 184].

All approved HPV vaccines can be given to HIV-positi-
ve individuals [185]. Several studies have shown that HPV 
vaccination is also safe and immunogenic in HIV-positive 
children, women and men and does not affect the number 
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of CD4 cells or the HIV-1 RNA load in plasma [186–188]. 
PLWH with poor immune status (CD4 cells < 200/μl, high 
HIV-1 virus load) had lower rates of seroconversion and vac-
cination titers than those with a better immune status [187, 
189, 190]. In a non-controlled, single-center cohort study 
with HIV-positive and HIV-negative MSM with previous-
ly treated high-grade AIN, recurrence was less common in 
HPV-vaccinated compared to non-vaccinated individuals 
[191]. While most studies with HIV-positive individuals 
have been performed with the 4v-HPV vaccine, studies for 
the 2v-HPV vaccine are also available [92]. Currently, no 
data on the 9v-HPV vaccine are available for PLWH [192].

A double-blind randomized study with 575 HIV-positi-
ve men (82 %) and women (18 %) aged 27 years and older 
(median age 47) was terminated prematurely by the Data and 
Safety Monitoring Board, because the 4v-HPV vaccine did 
not prevent new persistent anal infections with the vaccine 
types and had no effect on the anal cytology or on histolo-
gically confirmed high-grade AIN [95]. The results of this 
study indicate that HPV vaccination has no relevant effects 
in PLWH aged 27 years or older. At best, protection against 
new infections with the HPV types included in the vaccine 
may be conceivable at non-anogenital localizations, such as 
the oral cavity [95].

No randomized controlled trials on the efficacy of HPV 
vaccination are available for HIV-positive individuals aged 
18 to 26 years. Given the multiple HPV infections already 
acquired by most HIV-positive individuals of this age group, 
HPV vaccination is probably not useful. Depending on sexu-
al history (few sexual partners) and route of HIV transmissi-
on, however, vaccination may be considered.

Persons using HIV pre-exposure 
prophylaxis (PrEP)

Recommendations 19-20: consensus-based recommen-
dations

Grade of recommenda-
tion: ↑↑
Agreement: strong 
 consensus*

We recommend to vaccinate 
HPV vaccine-naive adolescents 
starting the use of HIV pre- 
exposure prophylaxis (PrEP) 
against HPV.

Grade of recommenda-
tion: ↓
Agreement: consensus**

We suggest against vaccina-
ting HPV vaccine-naive adults 
starting the use of HIV pre- 
exposure prophylaxis (PrEP) 
against HPV.

*Agreement: 100 %, agreement: 90.9 %.
High incidence rates of HPV are observed in adolescent, 

HIV-negative MSM aged 16 to 20 years [193]. In a relatively 

small cross-sectional study with HIV-negative MSM using 
PrEP, anal HPV infections were found in all age groups 
in more than 85 % of men and even in 95 % of younger 
MSM aged 19 to 29 years [194]. Another recently publis-
hed study on HIV-negative MSM demonstrated that users 
of PrEP are at a similarly high risk of HPV infections as 
HIV-positive MSM. In users of PrEP, multiple HPV infec-
tions were common, and HPV types included in the 9v-HPV 
vaccine were found in 77 % (anal), 22 % (penile), and 6 % 
(oral) of the samples [195].

As discussed above, HPV vaccination is no longer useful in 
cases of previous or current infections with the vaccine types, 
given that no effect on existing HPV infections or clinically ma-
nifest lesions can be expected: several controlled trials have de-
monstrated the lack of efficacy of HPV vaccination on already 
existing infections with the vaccine types in both women and 
men [95, 123, 196, 197]. In view of the high anogenital HPV 
prevalence in users of PrEP, HPV vaccination in this population 
is controversial, although vaccination of MSM has been sugge-
sted based on results of model calculations [198, 199].

The high anogenital HPV prevalence in adult users of 
PrEP as an argument against vaccination of this population is 
countered by the relatively high HPV-associated disease load 
and incidence of new HPV infections as arguments in favor 
of vaccination of this population: in the study of Cotte et al. 
[195] mentioned above, the incidence of HR HPV infections 
during intake of PrEP was 72.3 per 1000 person months. 
Whereas in anal PCR swabs the prevalence of one HR HPV 
type included in the 9v-HPV vaccine was 64 %, only 24 % 
of the PrEP users had a prevalence of more than one of the 
HR HPV types included in the 9v-HPV vaccine. These data 
indicate that the 9v-HPV vaccine might be useful for the pre-
vention of anogenital HPV-associated lesions in this popu-
lation, although the benefit is certainly significantly reduced 
compared to individuals before first sexual contact.
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