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ABSTRACT

To investigate the HPV vaccine coverage and post-vaccination adverse reactions in Gansu Province,
Western China, from 2018 to 2021. Data on suspected adverse reactions to HPV vaccines were collected
from the Chinese Vaccine Adverse Event Following Immunization (AEFI). Estimate the incidence rates of
Common Adverse Reaction and Rare Adverse Reaction. HPV vaccine coverage among females in different
age groups was calculated using data from the Gansu Provincial Immunization Information Platform. The
first-dose HPV vaccine coverage rate among females aged 9 to 45 was 2.02%, with the lowest rate of less
than 1% observed in females aged 9 to 14. From 2018 to 2021, the incidence rates of Common Adverse
Reaction and Rare Adverse Reaction reported in females after HPV vaccination were 11.82 and 0.39 per
100,000 doses, respectively. Common Adverse Reaction included fever (5.52 per 100,000 doses), local
redness and swelling (3.33 per 100,000 doses), fatigue (3.15 per 100,000 doses), headache (2.76 per
100,000 doses), as well as local induration and nausea/vomiting (1.97 per 100,000 doses). Adverse
reactions mainly occurred within 1 day after vaccination, followed by 1 to 3 days after vaccination. The
HPV vaccine coverage rate among females aged 9 to 14 in Gansu Province is remarkably low, and there is
an urgent need to enhance vaccine coverage. From 2018 to 2021, the incidence of Adverse reaction
Following Immunization HPV vaccination fell within the expected range, indicating the vaccine’s safety
profile.

ARTICLE HISTORY
Received 17 September 2023
Revised 24 January 2024
Accepted 4 February 2024

KEYWORDS

Human papillomavirus
vaccination; cervical cancer;
vaccination coverage;
adolescent

Introduction them, while a minority may experience persistent infections,

Cervical cancer is the fourth most common malignant tumor
among women globally,' poses a significant threat to women’s
health and is a critical public health issue. Globally, there are
approximately 570,000 new cases of cervical cancer and 270,000
deaths annually.” A staggering 85% of new cases occur in low and
middle-income countries, with nearly one-fourth of cases origi-
nating in China.” Cervical cancer is now the second most com-
mon malignant tumor among Chinese women aged 15-
44, second only to breast cancer.* Despite a global trend of
declining cervical cancer incidence rates, China has witnessed
an annual increase in cases,”® with a growing number of young
women affected.” Compared to global and national statistics,
Gansu Province has a higher standardized incidence rate for
cervical cancer, with incidence and mortality rates 1.34 and 1.62
times higher than the national average.® Respectively, highlighting
the disproportionate impact of cervical cancer on women’s lives
and health in the province. 99.7% of cervical cancer cases are
linked to high-risk HPV infections. Sexual transmission is the
primary mode of HPV infection, and mucous membrane contact
during sexual activity, whether heterosexual or homosexual, can
lead to infection.” Between 80% to 90% of women experience at
least one HPV infection after the onset of sexual activity. Around
90% of women who acquire HPV infections can naturally clear

eventually leading to cervical precancerous lesions and cancer
development.'® The prevalence of HPV infection varies depend-
ing on the age group and sexual behavior of the population.
Among sexually active young women, the HPV infection rate
can be as high as 20% to 40%, with the peak incidence occurring
between the ages of 16 to 20.""

Vaccination against HPV is one of the effective measures
for preventing cervical cancer. Various guidelines, including
those by the World Health Organization (WHO), recommend
girls aged 9-14 as the primary or routine vaccination target
group.'” Where feasible, the vaccination scope can be extended
to include adolescent girls and young women. However, as of
2016, only 12% of adolescent girls globally received the HPV
vaccine."” In 2019, developed countries like the United States,
the United Kingdom, and Australia achieved vaccination rates
of 60%-80%, while some countries and regions, including
Bhutan, Rwanda, and Panama, exceeded 90%. In Europe, the
vaccination rate stood at 31.1%."* The HPV vaccine was intro-
duced to the mainland of China in 2016. Currently, the HPV
vaccine has not been included in the national immunization
program. Only a few provinces offer free vaccination for
females aged 9-14, while the majority of provinces, including
Gansu, require payment for HPV vaccination. The nationwide
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HPYV vaccination rate for females aged 9-45 is less than 0.05%,
with a particularly low uptake among girls aged 9-14, account-
ing for less than 5%."° Economically developed provinces and
cities in China, such as Beijing and Shanghai, have achieved
vaccination rates of only 7%, and Zhejiang Province reported
a rate of 4.68%.'® However, there has been no relevant research
on the status of HPV vaccination among eligible females in
Gansu Province, a western region of China.

This study analyzes real-world vaccination cases to under-
stand the current status of HPV vaccination among females of
different age groups in Gansu Province. It also evaluates the
safety of HPV vaccines post-market release. The findings aim
to provide a basis for future efforts to increase HPV vaccine
coverage and work toward the elimination of cervical cancer.

Materials and methods
Data sources

Data on HPV vaccine administration cases in Gansu Province
from 2018 to 2021 were obtained from the Gansu Provincial
Immunization Information System. This dataset included
information such as birthdates, vaccination dates, vaccine
names, vaccine manufacturers, doses administered, and vacci-
nation units. Reports of HPV vaccine-related AEFI in Gansu
Province from 2018 to 2021 were collected from the National
AEFI Information Management System. AEFI case informa-
tion included birthdates, vaccination dates, vaccine names,
vaccine manufacturers, doses administered, reaction occur-
rence dates, clinical manifestations, and reaction classifica-
tions. Population data for different age groups were sourced
from the 2020 National Census, and the female population in
each age group was estimated based on the gender ratio from
the 2020 Census.

HPV vaccines

A 2-valent HPV vaccine (adsorbed) produced by
GlaxoSmithKline (GSK) was introduced in China in 2016;
A 4-valent HPV vaccine (S. cerevisiae) and a 9-valent HPV
vaccine (S. cerevisiae) produced by Merck & Co., Inc. (Merck)
were introduced in China in 2017 and 2018, respec:tively.17 All
three of these vaccines were imported. Xiamen Wantai’s
2-valent HPV vaccine (E. coli) was launched on December 31,
2019, as a domestically-produced HPV vaccine. The imported
HPV vaccine and domestically produced HPV vaccine in Gansu
Province were launched in 2018 and 2020, respectively.

AEFI classification and definitions

AEFI cases were classified according to the criteria outlined in
the “National Program for Monitoring Adverse Events
Following Immunization,”'® AEFI cases were categorized
into five types: adverse reactions (including Common
Adverse Reaction and Rare Adverse Reaction), vaccine quality
incidents, vaccination accidents, coincidental events, and psy-
chogenic reactions.

AEFI refer to reactions or events suspected to be related to
preventive vaccination. Adverse reactions are harmful

responses occurring after the proper administration of
a qualified vaccine, unrelated to the intended preventive pur-
pose or unexpected. Common Adverse Reaction are responses
occurring after preventive vaccination, primarily induced by
the inherent characteristics of the vaccine, causing transient
physiological dysfunction in the body. Mainly, they include
symptoms such as fever and local redness, possibly accompa-
nied by systemic discomfort, fatigue, loss of appetite, and other
comprehensive symptoms. Rare Adverse Reaction involve
damage to the tissues or organs of the vaccinated organism
during or after the proper vaccination process, and adverse
drug reactions occur without fault from any involved party,
given that the vaccine is qualified and administered correctly.

Statistical analysis

Age at vaccination was calculated based on birthdates and the
interval between birthdates and vaccination dates. The first-
dose HPV vaccination rate among females within an age
group is calculated as the number of females receiving the
first dose of HPV vaccine in that age group divided by the
total female population in that age group, multiplied by
100%. This calculation is performed sequentially for females
aged 9-14, 15-19, 20-24, 25-29, 30-34, 35-39, 40-45, and 9-
45 years to determine the first-dose vaccination rates for each
specified age group. The AEFI reporting rate for HPV vac-
cines (per 100,000) is calculated as the number of cases with
AEFI after receiving the HPV vaccine divided by the total
number of HPV vaccine doses administered, multiplied by
100,000 doses. The incidence rate of HPV vaccine for differ-
ent age groups of females is determined by dividing the
number of AEFI cases reported after HPV vaccination in
specific age groups by the total number of HPV vaccine
doses administered to females in those age groups. Access
databases and R software version 4.0.5 were used for data
organization and statistical analysis. AEFI, Common Adverse
Reaction, and Rare Adverse Reaction reporting rates were
calculated, as well as Relative Risk (RR) values with 95%
Confidence Intervals (CI).

Results
HPV vaccine administration

From 2018 to 2021, a total of 253,759 doses of HPV vaccine
were administered in Gansu Province. This included 57,284
doses of 2-valent HPV vaccine (adsorbed), 26035 doses of
2-valent HPV vaccine (E. coli-derived), 108,322 doses of
4-valent HPV (S. cerevisiae), and 62,118 doses of 9-valent
HPV vaccine (S. cerevisiae). The first, second, and third
doses were administered to 107,925, 87397, and 58,437 indivi-
duals, respectively (Table 1).

Among the various cities and regions in Gansu
Province, a total of 107,925 individuals received the first
dose of the HPV vaccine. Notably, among females aged 9-
45, JiaYuGuan City exhibited the highest first-dose vacci-
nation rate at 6.4%, followed by Lanzhou City at 4.9%
(Figure 1).The first-dose vaccination rate among females
aged 9 to 45 in the entire province is 2.02%. The highest
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Table 1. HPV vaccination doses of different types in Gansu Province from 2018 to 2021.

Type 1st Dose 2nd Dose 3rd Dose Total'

2-valent HPV (Adsorbed Vaccine) 31,609 21,422 4,253 57,284
2-valent HPV (E. coli) 9,699 9,165 7171 26,035
4-valent HPV (S. cerevisiae) 41,920 36,101 30,301 108,322
9-valent HPV (S. cerevisiae) 24,697 20,709 16,712 62,118
Total® 107,925 87,397 58,437 253,759

Total" Total doses administered for the same vaccine type.
Total® Total doses administered for different vaccine types per dose.
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Figure 1. HPV vaccine first dose coverage (%) among 9-45 year-old females in different regions of Gansu Province, 2018-2021.
first-dose vaccination rate was observed in the 35-39 age Among those who received the first dose 63,557 indi-

group at 3.25%, followed by the 25-29 age group at 3.07% viduals reported their occupation. Among these, health-
and the 30-34 age group at 2.73%. The lowest first-dose care professionals accounted for 16.08%, followed by
vaccination rate was among females aged 9 to 14 administrative staff at 15.97%, individuals in the educa-
(Figure 2). tion sector at 11.93%, and agricultural workers at 9.79%.
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Figure 2. Gansu province first dose HPV vaccine coverage rates (%) in Different Age Groups, 2018-2021.
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Figure 3. Composition of first dose HPV vaccination numbers among women in different occupations in Gansu Province from 2018 to 2021.

These four occupational groups comprised over 50% of
the first-dose recipients in the reported occupational data
(Figure 3).

HPV vaccine-related AEFI reports and classification

A total of 33 AEFI cases related to HPV vaccines were
reported, resulting in a reporting rate of 13.00 per 100,000
doses. These cases were categorized based on the cause of
occurrence, with 32 cases classified as adverse reactions, lead-
ing to a reporting rate of 12.22 per 100,000 doses. Among the
adverse reactions, 31 cases were Common Adverse Reaction,
with a reporting rate of 11.82 per 100,000 doses, and 1 case was
classified as a Rare Adverse Reaction, with a reporting rate of
0.39 per 100,000 doses. Common Adverse Reaction accounted
for 96.77% of adverse reactions (Table 2). There was 1 case
classified as coincidental events, with a clinical diagnosis of
renal hydronephrosis with renal ureteral calculi, and 1 case
classified as a psychogenic reaction with a clinical diagnosis of
syncope.

HPV vaccine-related AEFI reports and classification

The general reaction reporting rates for the age groups 9-18
years and 19-45 years were 77.72/100,000 and 11.66/100,000,
respectively. Only one case of abnormal reaction was reported
in the 19-45 age group, with a reporting rate of 0.40/100,000
(Table 2). According to statistical analysis, the general reaction
reporting rate for the 9-18 age group was significantly higher
than that for the 19-45 age group (p =.007, RR = 6.66, 95% CI
(1.81-17.07)).

Adverse reaction incidence following vaccination with
different types of HPV vaccines

Among individuals who received the 9-valent HPV vaccine
(S. cerevisiae), the highest reported incidence of Common
Adverse Reaction was 20.93 per 100,000 doses, followed by
the 4-valent HPV vaccine (S. cerevisiae) at 9.23 per 100,000
doses (Table 3). There was no statistically significant difference
in the incidence of Common Adverse Reaction between dif-
ferent types of HPV vaccines (p >.05).

Table 2. Adverse reaction reports of HPV vaccination in different age groups in Gansu Province from 2018 to 2021 (reported rate: per 100,000).

AEFI Common Adverse Reaction Rare Adverse Reaction
Age Vaccine doses administered Case Reporting Rate (%) Case Reporting Rate (%) Case Reporting Rate (%)
Age 9-18* 5,147 4 77.72 4 77.72 - -
Age 19-45 248,612 29 11.66 26 10.46 1 0.40
Total 253,759 33 13.00 30 11.82 1 0.39

*Ages 9-14 received only 3 doses, combined and grouped together with ages 15-18 for statistical purposes.

Table 3. Adverse reaction reporting for different types of HPV vaccines in Gansu Province from 2018 to 2021 (reporting rate: per 100,000).

Common Adverse

AEFI Reaction Rare Adverse Reaction
Type Number of Different Types of Vaccines Administered Case Reporting Rate (%) Case Reporting Rate (%) Case Reporting Rate (%)
HPV2 (Adsorbed Vaccine) 57,284 5 8.73 5 8.73 - -
HPV2 (E. coli) 26,035 2 7.68 2 7.68 - -
HPV4 (S. cerevisiae) 108,322 13 12.00 10 9.23 1 0.92
HPV9 (S. cerevisiae) 62,118 13 20.93 13 20.93 - -
Total 253,759 33 13.00 30 11.82 1 0.39
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Table 4. Adverse reaction reports of different doses of HPV vaccination in Gansu Province from 2018 to 2021 (reported incidence rate: per 100,000).

Common Adverse Reaction

Rare Adverse Reaction

1st Dose 2nd Dose 3rd Dose
Type Case Reporting Rate (%) Case Reporting Rate (%) Case Reporting Rate (%) 1st Dose
HPV2 (Adsorbed Vaccine) 4 12.65 - - 1 23.51 -
HPV2 (E. coli) 1 10.31 1 10.91 - - -
HPV4 (S. cerevisiae) 8 19.08 2 5.54 - - 1
HPV9 (S. cerevisiae) 6 24.29 - - 7 41.89 -
Total 19 17.60 3 343 8 13.69 1

Adverse reaction incidence following HPV vaccination at
different doses

The incidence of Common Adverse Reaction following the
first, second, and third doses of HPV vaccine were 17.60 per
100,000 doses, 3.43 per 100,000 doses, and 13.69 per 100,000
doses, respectively. (Table 4). Among individuals who received
the first dose of the 9-valent HPV vaccine (S. cerevisiae), the
highest reported incidence of Common Adverse Reaction was
24.29 per 100,000 doses, followed by the 4-valent HPV vaccine
(S. cerevisiae) at 19.08 per 100,000 doses. There was no statisti-
cally significant difference in the incidence of Common Adverse
Reaction following the first dose between different types of HPV
vaccines (p>.05). There was also no statistically significant
difference in the incidence of Common Adverse Reaction fol-
lowing the second dose between the 2-valent HPV vaccine
(E. coli-derived) and the 4-valent HPV vaccine (S. cerevisiae)
(p>.05). Similarly, there was no statistically significant differ-
ence in the incidence of Common Adverse Reaction following
the third dose between the 2-valent HPV vaccine (adsorbed)
and the 9-valent HPV vaccine (S. cerevisiae) (p > .05).

HPV vaccine adverse reactions

The incidence rates of adverse reactions following HPV vaccine
administration were as follows: fever (5.52 per 100,000 doses),

local redness and swelling (3.33 per 100,000 doses), fatigue
(3.15 per 100,000 doses), headache (2.76 per 100,000 doses),
and local induration as well as nausea and vomiting (both
1.97 per 100,000 doses), among others (Table 5). Following
vaccination with the 9-valent HPV vaccine (S. cerevisiae), the
reporting rates for fever and body temperature > 38.6°C were
higher than those for the 4-valent HPV vaccine (S. cerevisiae) (p
=.012, RR =6.975, 95% CI [1.392-67.426]; p = .009, RR = 1.221,
95% CI [1.568-550.143], respectively). There were no statisti-
cally significant differences in the reporting rates of other
adverse reactions between different types of HPV vaccines.

Time interval for adverse reactions following HPV vaccine
administration

Adverse reactions following HPV vaccine administration primar-
ily occurred within less than 1 day, accounting for 67.74% of cases.
The next most common timeframe for adverse reactions was
between 1 and 3 days, accounting for 25.81% of cases. Adverse
reactions that occurred beyond 3 days were very rare (Table 6).

Discussion

Epidemiological studies in China have found that the median

age of first sexual activity among women aged 13-24 is 17
4

years.

Table 5. The occurrence of adverse reactions after receiving different types of HPV vaccines (reported incidence: 1 per 100,000).

HPV2 (Adsorbed Vaccine) HPV2 (E. coli) HPV4 (S. cerevisiae) HPVO (S. cerevisiae) Total
Reporting Rate Reporting Rate Reporting Rate Reporting Rate Reporting Rate
Adverse Reactions Case (%) Case (%) Case (%) Case (%) Case (%)
Common Adverse Reaction
Fever (Axillary °C) 4 6.98 - - 2 1.85 8 12.88 14 5.52
371~ 2 3.49 - - - - - - 2 0.79
37.6~ 2 3.49 - - 1 0.92 1 1.61 4 1.58
>38.6 - - - - 1 0.92 7 11.27 8 3.15
Swelling (Diameter cm) - - 1 3.84 3 2.77 5 8.05 9 3.55
<25 - - - - 2 1.85 - - 2 0.79
2.6~ - - - - - - 4 6.44 4 1.58
>5.0 - - 1 3.84 1 0.92 1 1.61 3 1.18
Lump (Diameter cm) - - 1 3.84 - - 4 6.44 5 1.97
<25 - - 1 3.84 - - - - 1 0.39
2.6~ - - - - - - 3 4.83 3 1.18
>5.0 - - - - - - 1 1.61 1 0.39
Headache 2 3.49 - - 2 1.85 3 483 7 2.76
N/V 1 1.75 1 3.84 3 2.77 1 1.61 5 1.97
Muscle Pain 1 1.75 - - 2 1.85 1 1.61 4 1.58
Fatigue 2 3.49 - - 4 3.69 2 3.22 8 3.15
Skin Rash - - - - 1 0.92 1 1.61 2 0.79
Vaginal Bleeding 1 1.75 - - - - - - 1 0.39
Rare Adverse Reaction
Non-Cardiogenic Chest - - - - 1 0.92 - - 1 0.39

Pain

N/V: Nausea/Vomiting.
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Table 6. Adverse reactions at different time intervals after vaccination with different types of HPV vaccines (reported incidence: 1 per 100,000).

HPV2 (Adsorbed Vaccine) HPV2 (E. coli) HPV4 (S. cerevisiae) HPVO (S. cerevisiae) Total
Time Interval Case Composition (%)  Case  Composition (%) Case  Composition (%) Case  Composition (%) Case  Composition (%)
<1 day 3 60.00 2 100.00 7 63.64 9 69.23 21 67.74
1 day ~ 2 40.00 - - 4 36.36 2 15.38 8 25.81
3 days ~ - - - - - - 1 7.69 1 3.23
7 days ~ - - - - - - 1 7.69 1 3.23
Total 5 100.00 2 100.00 1Al 100.00 13 100.00 31 100.00

Vaccination against HPV is one of the effective measures to
prevent cervical cancer. Australia was the world’s first country
to provide free quadrivalent HPV vaccination. The results
showed that prior to the introduction of the HPV vaccine,
the infection rate of HPV types 16/18/6/11 among women
aged 18-24 in Australia was 22.7%. After the introduction of
the vaccine, this rate decreased to 1.5%. HPV vaccination can
significantly reduce the prevalence of HPV infections in the
population. Cost-effectiveness studies of HPV vaccine imple-
mentation in high-income countries like Europe and the
United States have consistently demonstrated its cost-
effectiveness, even at different vaccination coverage rates ran-
ging from 33% to 100%. Various guidelines, including those
from the WHO, recommend vaccination for girls aged 9 to 14
as the primary or routine target group.'> Where feasible,
vaccination can be expanded to include adolescent girls and
young women. However, the results of this study reveal that in
Gansu Province, the first-dose HPV vaccination rate among
women aged 9 to 45 is only 2.02%, much lower than in more
developed coastal cities in China, such as Shanghai (7%) and
Zhejiang Province (4.68%), and similar to rates in Africa and
Asia (1.1-1.2%), but significantly lower than in developed
countries like the United States, the United Kingdom,
Australia, and Europe.

Currently, there are three main reasons contributing to the
low HPV vaccination rate in Gansu Province. Firstly, it is closely
related to insufficient vaccine supply.'® Between 2018 and 2020,
a total of 32.977 million doses of HPV vaccine were issued
nationwide.'”** However, Gansu Province received less than
1% of this supply, and more than 80% of the HPV vaccines
were administered to women aged 25 and above. Secondly, it is
influenced by parental willingness and the recommendations
from vaccination clinics. As of June 2020, HPV vaccines had
been included in the national immunization programs of 107
countries (55%) according to the WHO." In many Chinese
provinces, HPV vaccines are not provided free of charge, and
due to the large population, the cost of including them in the
immunization program is high, which requires parents or their
guardians to bear the expensive vaccine costs. Moreover, since
the target population is minors, their decision to get vaccinated
heavily relies on parental consent. Reports“*'indicate that
approximately 40% of parents of girls aged 9 to 14 are willing
to have their daughters vaccinated against HPV. Factors affect-
ing this willingness include parental education, occupation,
awareness level, and the age of the daughters (with some parents
believing that younger children are not at high risk for HPV
infection). Parents often fail to recognize that girls in the 11 to
13 age group may engage in sexual activity, missing the optimal

window for prevention. The willingness of healthcare profes-
sionals in vaccination clinics to recommend HPV vaccines also
impacts vaccination rates and timeliness.*>*> Surprisingly, even
in countries that have incorporated HPV vaccines into their
immunization programs,”* such as Chengdu and Xiamen in
China,*>?® vaccination delays and resistance still occur, often
attributed to parental vaccine hesitancy and concerns about
vaccination risks.”>*” Thirdly, the low vaccination rate among
girls aged 9 to 14 may be due to the fact that 4-valent and
9-valent HPV vaccines were not previously available for this
age group, leading to hesitancy among the public, who were
more familiar with the 2-valent vaccine.”® This study found that
economically independent individuals with stable incomes and
higher levels of awareness, such as healthcare workers, admin-
istrative staff, and teachers, were more willing to get vaccinated
against HPV, sometimes even at their own expense. Therefore,
to uphold the principles of fairness and accessibility, HPV
vaccines should also be included in immunization programs
and provided free of charge to girls aged 9 to 14.

HPV vaccines showed their safety in pre-market clinical
trials, with adverse reactions primarily consisting of local
responses (including pain, redness, and swelling) and systemic
reactions (such as fever, headache, dizziness, muscle pain, joint
pain, and gastrointestinal symptoms).””>*> These reactions
were mostly transient and of mild to moderate intensity, with
a very low rate of severe adverse reactions, the majority of
which were unrelated to vaccine administration. However,
since the pre-market vaccination population was relatively
small, it was challenging to detect rare adverse reactions.
Hence, post-market safety monitoring is essential. While
HPV vaccines have been on the market in foreign countries
for many years with AEFI surveillance in place, they were
introduced to the market in China more recently, making it
necessary to conduct AEFI monitoring. An analysis of sus-
pected adverse reactions related to HPV vaccination in Gansu
Province revealed an AEFI reporting rate of 13.00 per 100,000
population in our province. Specifically, the reporting rate for
AEFEFI related to the 4-valent vaccine was 12.00 per 100,000,
which is lower than rates reported in the United States through
the Vaccine Adverse Event Reporting System (VAERS)™™*°
and in the European Union.>® This difference may be attrib-
uted, in part, to variances in AEFI definitions between our
monitoring system and the WHO adverse event definitions.
Additionally, in our AEFI monitoring system, minor Common
Adverse Reaction, such as fever below 38.5 degrees Celsius and
local redness and swelling with a diameter less than 2.5 cm, are
not required to be reported. In Gansu Province, the rates of
Common Adverse Reaction and Rare Adverse Reaction to



HPV vaccines were 11.82 per 100,000 and 0.39 per 100,000,
respectively. Compared to Shanghai, China,”” both Common
Adverse Reaction and Rare Adverse Reaction reporting rates
were lower in Gansu Province. However, when compared to
Fujian Province,”® the Common Adverse Reaction reporting
rate was higher while the Rare Adverse Reaction reporting rate
was lower.

The analytical findings of this study indicate that, fol-
lowing the introduction of HPV vaccines in Gansu
Province, the Common Adverse Reaction reported among
females aged 9-45 years primarily included fever (5.52 per
100,000), local redness (3.33 per 100,000), fatigue (3.15 per
100,000), headache (2.76 per 100,000), local swelling, and
nausea/vomiting. These clinical symptoms align with those
re-ported in Shanghai’’and Fujian Province.’® Notably, this
study reported a Rare Adverse Reaction of non-cardiac
chest pain, which has not been documented in similar
studies and warrants further investigation. Our safety mon-
itoring data in Gansu Province have not identified any
reports of rare severe adverse reactions such as neuro-
logical or autoimmune-related conditions resulting from
HPV vaccination. The results of this study also indicate
that the safety profile of HPV vaccines remains within
expected parameters in a large population. Authoritative
organizations like Global Advisory Committee on Vaccine
Safety (GACVS) have assessed HPV vaccines as having an
excellent safety profile.'> Literature reports indicate that
common reactions to HPV vaccination include not only
Common Adverse Reaction but also psychogenic reactions
such as needle phobia and fainting. This is primarily
because the literature reports vaccination of adolescents
aged 9-14, who may experience nervousness or fasting-
related factors during vaccination. Therefore, it is recom-
mended to administer the vaccine while the individual is
seated and to avoid vaccinating on an empty stomach.
Following vaccination, individuals should be observed for
30 minutes. Adverse reactions occurring after HPV vacci-
nation are mainly concentrated within less than 1 day,
followed by 1-3 days, with a very low proportion of adverse
reactions occurring after more than 3 days. This pattern is
similar to that observed with other vaccines. All reported
AFFI cases have fully recovered.

This study found that the rate of Common Adverse Reaction
was higher in the 9-18 age group compared to other age groups
(p<.05). This could be attributed to increased awareness
among individuals or their guardians in this age group, leading
to more reporting of adverse reactions. Due to limited data
related to adverse reactions associated with different vaccine
doses, there is no clear trend indicating an increase in adverse
reactions with increasing vaccine doses. However, some reports
suggest that as the number of vaccine doses increases, the rate
of local reactions also increases. Nevertheless, there is no sig-
nificant increase in reported cases of fever with increasing
vaccine doses. No significant difference has been found in the
overall incidence of Common Adverse Reaction among differ-
ent types of HPV vaccines (p > .05). However, the reported rates
of fever and body temperature > 38.6°C after vaccination with
the 9-valent HPV (yeast) vaccine are both higher than those
with the 4-valent HPV (yeast) vaccine (p<.05). Further
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research is needed to confirm these results. This study did not
find a higher rate of local adverse reactions after vaccination
with the 9-valent HPV vaccine compared to the 4-valent HPV
vaccine.”

Additionally, this study has limitations. As an early adopter
of AEFI monitoring since 2005 and one of the seven provinces
to do so nationwide, Gansu Province has demonstrated
a commendable commitment to post-vaccination safety,
reflected in a reporting rate that exceeds the national average.
However, the AEFI data collected for HPV vaccines in this study
is relatively limited. This limitation arises from non-mandatory
reporting within China’s AEFI monitoring framework, and less
reporting diligence among the adult vaccination cohort, leading
to potential underreporting. In order to obtain a more accurate
evaluation of the post-licensure safety profile for HPV vaccines,
it is imperative to conduct targeted active surveillance.

Conclusion

The HPV vaccine coverage among females aged 9-14 in Gansu
Province is extremely low and needs improvement. From 2018
to 2021, the incidence of Adverse reaction Following
Immunization adverse reactions following HPV vaccination
fell within the expected range, indicating the vaccine’s safety
profile. It is reccommended that the government should intensify
HPV vaccine promotion, conduct health education for parents
or their guardians, actively coordinate vaccine supply, and
include the HPV vaccine in the national immunization program
to enhance HPV vaccine coverage among females aged 9-14.

Acknowledgments

We thank all study participants and the staff from the Lanzhou
University.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This study was funded by the Gansu Provincial Health Commission
Research Project (GSWSQN2022-04) and the project sponsored by the
Chinese Preventive Medicine Association to support young talents in the
field of vaccines and immunization (CPMAQT_YMO0310).

Ethical approval

The study protocol and informed consent form were approved by the
Medical Ethics Committee of the Gansu Provincial Center for Disease
Control and Prevention (Approval notice: 2023019). Written informed
consent was obtained from all study participants.

Abbreviations

HPV: Human papillomavirus; WHO: World Health Organization; AEFI:
Adverse Events Following Immunization; GSK: GlaxoSmithKline;
S. cerevisiae: Saccharomyces cerevisiae; Merck: Merck & Co., Inc; RR:
Relative Risk; CI: Confidence Intervals; N/V: Nausea/Vomiting; VAERS:
Vaccine Adverse Event Reporting System; GACVS: Global Advisory
Committee on Vaccine Safety.



8 J.ANET AL,

References

1.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bray F, Ferlay ], Soerjomataram I, Siegel RL, Torre LA, Jemal A.
Global cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries. CA
Cancer ] Clin. 2018;68(6):394-424. d0i:10.3322/caac.21492.

. Wanging C, Rongshou Z, BP D, Siwei Z, Hongmei Z, Freddie B,

Jemal A, Yu XQ, He J. Cancer statistics in China, 2015. CA Cancer
J Clin. 2016:115-32. do0i:10.3322/caac.21338.

. National Health Commission of the People’s Republic of

China. Appendix 9: Cervical cancer diagnosis and treatment
guidelines (2022 Edition). In: Notice on the issuance of guide-
lines for the diagnosis and treatment of cancer and hematolo-
gic diseases. By The General Office Of The National Health
Commission; 2022. p. 1.

. W M-L. Study on the parental cognitive level and decision inten-

tion of HPV vaccination for junior middle school girls based on
PMT. China: Bengbu Medical College; 2020.

. Li K, Li Q, Song L, Wang D, Yin R. The distribution and pre-

valence of human papillomavirus in women in mainland China.
Cancer. 2019;125(7):1030-7. d0i:10.1002/cncr.32003.

. L P. Big data evaluation of the clinical epidemiology of cervical

cancer in China’s mainland. Chinese Journal of Practical
Gynecology and Obstetrics. 2018;34:41-5.

. L-H XQ-Y M, Li K, Xu W-L. The burden of disease of Chinese

females cervical cancer from 1990 to 2019. Chinese Journal of
Evidence-Based Medicine. 2021;21:648-53.

. L-P WH-Z Y, Ding G-H, Liu Y-Q. Epidemiological characteristics

and trends of cervical cancer in cancer registries in Gansu pro-
vince, 2009—2015. Practical Oncology Journal. 2021;35:224-30.

. WT C. Natural history of HPV infections. ] Fam Pract. 2009;58(9).
10.

Wang, H., Zhao, F. and Zhao, Y, Sun X-D, Xu D-S. Expert con-
sensus on immunoprophylaxis of human papillomavirus-related
diseases(abridged). Chin J Vaccines Immun. 2019;25:718-35.

Q Y-L. [Epidemiology of HPV infection and cervical cancer and
perspective of HPV vaccination in Chinese women]. Chin
] Epidemiol. 2007;28:937-40.

Human papillomavirus vaccines: WHO position paper,
May 2017-Recommendations. Vaccine. 2017;35(43):5753-5755.
doi:10.1016/j.vaccine.2017.05.069.

Bruni L, Saura-Lazaro A, Montoliu A, Brotons M, Alemany L,
Diallo MS, Afsar OZ, LaMontagne DS, Mosina L, Contreras M.
et al. HPV vaccination introduction worldwide and WHO and
UNICEF estimates of national HPV immunization coverage 2010-
2019. Prev Med. 2021;144:106399. doi:10.1016/j.ypmed.2020.106399.
Bruni L, Diaz M, Barrionuevo-Rosas L, Herrero R, Bray F,
Bosch FX, de Sanjosé S, Castellsagué X. Global estimates of
human papillomavirus vaccination coverage by region and income
level: a pooled analysis. Lancet Glob Health. 2016;4(7):e453-63.
doi:10.1016/52214-109X(16)30099-7.

X-J HH-L F, Yu Q, Wang J-S. Market analysis and countermea-
sures of cervical cancer vaccine in China. China Biotechnology.
2020;40:96-101.

S X-J. Analysis of HPV vaccination status and cognition of vacci-
nators in a province. China: Jilin University; 2022.

National Health Commission of the People’s Republic of China
document. Plan on adverse events following immunization sur-
veillance in China. Chin J Vaccines Immun. 2011;17:72-81.
NMPA. Notice on issuing the ‘national program for monitoring
suspected adverse reactions to vaccination’. National Medical
Products Administration; 2010. https://www.nmpa.gov.cn/direc
tory/web/nmpa/xxgk/fgwj/qita/20100603120001618.html

Why, despite the obvious growth in batch issuance, Is the Nine-
Valent HPV vaccine still in short supply? Tencent; 2021. https://
new.qq.com/rain/a/20211231A03RZZ00.

China National Institutes for Durg Control 2018-2022.
Summary of public disclosure of products issued by the
China Institute for Food and Drug Control - biological

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

products batches. https://bio.nifdc.org.cn/pqf/search.do?
formAction=pqfGgtz.

Gilkey MB, Magnus BE, Reiter PL, McRee AL, Dempsey AF,
Brewer NT. The vaccination confidence scale: a brief measure of
parents’ vaccination beliefs. Vaccine. 2014;32(47):6259-65. doi:10.
1016/j.vaccine.2014.09.007.

C-L LX-J Y, Zhu ], Yang J-P, Zhao S-X, Zhu Q, Chen, Y.,
Zhang, M. and He, F. Willingness to recommend non-expanded
program on immunization vaccines and factors influencing will-
ingness among healthcare workers in vaccination clinics in
Baoshan district of Shanghai. Chin ] Vaccines Immun.
2020;26:314-8.

Kim HH, Washburn T, Marceau K, Raymond P. Human papillo-
mavirus (HPV) vaccination coverage among Rhode Island adoles-
cents, 2008-2014. R I Med J. (2013) 2016;99:34-7.

Dorell C, Yankey D, Jeyarajah J, Stokley S, Fisher A, Markowitz L,
Smith PJ. Delay and Refusal of Human Papillomavirus Vaccine for
Girls, National Immunization Survey-Teen, 2010. Clin Pediatr
(Phila). 2014;53(3):261-9. d0i:10.1177/0009922813520070.

HY F, ZY N, and L YF. Analysis of mothers’ acceptance of HPV
vaccination of adolescent girls in Xiamen. Zhonghua Yu Fang Yi
Xue Za Zhi. 2018;52(1):38-42.

LC-RPC, Zhang X, Li J. Knowledge and attitudes toward HPY and
its vaccines among parents of middleschool students in Chengdu.
Mod Prev Med. 2018;45:299-302+47.

Brotherton JM, Murray SL, Hall MA, Andrewartha LK, Banks CA,
Meijer D, Pitcher HC, Scully MM, Molchanoff L. Human papillo-
mavirus vaccine coverage among female Australian adolescents:
success of the school-based approach. Med J Aust. 2013;199
(9):614-7. doi:10.5694/mjal3.10272.

S-Q WK Z, Zhang Y-L. Application status of HPV vaccine in
China. Chinese Journal Of Practical Gynecology And Obstetrics.
2019;35:1090-5.

Van Damme P, Meijer C, Kieninger D, Schuyleman A, Thomas S,
Luxembourg A, Baudin M. A phase III clinical study to compare
the immunogenicity and safety of the 9-valent and quadrivalent
HPV vaccines in men. Vaccine. 2016;34(35):4205-12. doi:10.1016/
j.vaccine.2016.06.056.

Skinner SR, Szarewski A, Romanowski B, Garland SM, Lazcano-
Ponce E, Salmerén J, Del Rosario-Raymundo MR,
Verheijen RHM, Quek SC, da Silva DP. et al. Efficacy, safety, and
immunogenicity of the human papillomavirus 16/18
AS04-adjuvanted vaccine in women older than 25 years: 4-year
interim follow-up of the phase 3, double-blind, randomised con-
trolled VIVIANE study. Lancet. 2014;384(9961):2213-27. doi:10.
1016/S0140-6736(14)60920-X.

Schwarz TF, Huang LM, Medina DM, Valencia A, Lin TY,
Behre U, Catteau G, Thomas F, Descamps D. Four-year Follow-
up of the immunogenicity and safety of the HPV-16/18 AS04-
adjuvanted vaccine when administered to adolescent girls aged
10-14 years. ] Adolesc Health. 2012;50(2):187-94. doi:10.1016/j.
jadohealth.2011.11.004.

LiR,LiY, Radley D, Liu Y, Huang T, Sings HL, Zhang L, Wang W,
Zhong X, Saah AJ. et al. Safety and immunogenicity of a vaccine
targeting human papillomavirus types 6, 11, 16 and 18:
a randomized, double-blind, placebo-controlled trial in Chinese
males and females. Vaccine. 2012;30(28):4284-91. doi:10.1016/j.
vaccine.2012.02.079.

Stokley S, Jeyarajah J, Yankey D, Cano M, Gee J, Roark J,
Curtis RC, Markowitz L. Human papillomavirus vaccination cov-
erage among adolescents, 2007-2013, and postlicensure vaccine
safety monitoring, 2006-2014--United States. MMWR Morb
Mortal Wkly Rep. 2014;63:620-4.

Markowitz LE, Dunne EF, Saraiya M, Chesson HW, Curtis CR,
Gee J. Bocchini, J.A. Jr and Unger, E.R. Human papillomavirus
vaccination: recommendations of the Advisory Committee on
Immunization Practices (ACIP). MMWR Morb Mortal Wkly
Rep. 2014;63(5):1-30.


https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21338
https://doi.org/10.1002/cncr.32003
https://doi.org/10.1016/j.vaccine.2017.05.069
https://doi.org/10.1016/j.ypmed.2020.106399
https://doi.org/10.1016/S2214-109X(16)30099-7
https://www.nmpa.gov.cn/directory/web/nmpa/xxgk/fgwj/qita/20100603120001618.html
https://www.nmpa.gov.cn/directory/web/nmpa/xxgk/fgwj/qita/20100603120001618.html
https://new.qq.com/rain/a/20211231A03RZZ00
https://new.qq.com/rain/a/20211231A03RZZ00
https://bio.nifdc.org.cn/pqf/search.do?formAction=pqfGgtz
https://bio.nifdc.org.cn/pqf/search.do?formAction=pqfGgtz
https://doi.org/10.1016/j.vaccine.2014.09.007
https://doi.org/10.1016/j.vaccine.2014.09.007
https://doi.org/10.1177/0009922813520070
https://doi.org/10.5694/mja13.10272
https://doi.org/10.1016/j.vaccine.2016.06.056
https://doi.org/10.1016/j.vaccine.2016.06.056
https://doi.org/10.1016/S0140-6736(14)60920-X
https://doi.org/10.1016/S0140-6736(14)60920-X
https://doi.org/10.1016/j.jadohealth.2011.11.004
https://doi.org/10.1016/j.jadohealth.2011.11.004
https://doi.org/10.1016/j.vaccine.2012.02.079
https://doi.org/10.1016/j.vaccine.2012.02.079

35.

36.

37.

Slade BA, Leidel L, Vellozzi C, Woo EJ, Hua W, Sutherland A,
Izurieta, H.S., Ball, R., Miller, N., Braun, M.M. and Markowitz, L.E.
Postlicensure safety surveillance for quadrivalent human papillo-
mavirus recombinant vaccine. JAMA. 2009;302:750-7. doi:10.
1001/jama.2009.1201.

Subelj M, U¢akar V, Kraigher A, Klavs 1. Adverse events following
school-based vaccination of girls with quadrivalent human papil-
lomavirus vaccine in Slovenia, 2009 to 2013. Euro Surveill. 2016;21
(14). doi:10.2807/1560-7917.ES.2016.21.14.30187.

J-C WL-L L, Bai Q-R, Ren ], Shao H-Y, Huang Z-Y. Surveillance
for coverage of human papillomavirus(HPV) vaccine and adverse

38.

39.

HUMAN VACCINES & IMMUNOTHERAPEUTICS e 9

events following immunization with HPV vaccine in Shanghai,
2017-2019. Chin J Vaccines Immun. 2020;26:322-5+48.

R-D ZD-J H, Xiao J-X. Surveillance on adverse events following
immunization with human papillomavirus vaccine in Fujian,2020.
Strait ] Preventive Med. 2021;27:10-12.

Bergman H, Buckley BS, Villanueva G, Petkovic J, Garritty C,
Lutje V, Riveros-Balta AX, Low N, Henschke N. Comparison of
different human papillomavirus (HPV) vaccine types and dose
schedules for prevention of HPV-related disease in females and
males. Cochrane Database Syst Rev. 2019;11.2019.10.1002/146518
58.CD013479.


https://doi.org/10.1001/jama.2009.1201
https://doi.org/10.1001/jama.2009.1201
https://doi.org/10.2807/1560-7917.ES.2016.21.14.30187
https://doi.org/10.1002/14651858.CD013479
https://doi.org/10.1002/14651858.CD013479

	Abstract
	Introduction
	Materials and methods
	Data sources
	HPV vaccines
	AEFI classification and definitions
	Statistical analysis

	Results
	HPV vaccine administration
	HPV vaccine-related AEFI reports and classification
	HPV vaccine-related AEFI reports and classification
	Adverse reaction incidence following vaccination with different types of HPV vaccines
	Adverse reaction incidence following HPV vaccination at different doses
	HPV vaccine adverse reactions
	Time interval for adverse reactions following HPV vaccine administration

	Discussion
	Conclusion
	Acknowledgments
	Disclosure statement
	Funding
	Ethical approval
	Abbreviations
	References

