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Since the introduction of vaccines against certain
types of human papillomavirus (HPV), there
have been concerns voiced by those critical of
the use of these vaccines. These arguments often
follow similar patterns and use similar discussion approaches such as raising unfounded questions about safety or using ‘scary’ terms without
context (eg, toxins). A recent manuscript by Little
and Ward1 provided a representative example of
the type of arguments made by vaccine critics
that appear to have merit on first examination but
which fail when more thoroughly investigated,2
and especially over time as the evidence base
demonstrating vaccine safety increases.3 4
Little and Ward, like many other critics of the
HPV vaccine, raise the issue of toxicity. In particular, they raise concerns about Polysorbate 80 and
its relationship with infertility. They state that
up to the age of 12, children receive a combined
0.8 mg of Polysorbate 80 administered through
the Australian childhood vaccination schedule.
This figure should not be considered a cause for
concern, as 0.8 mg of Polysorbate 80 (the cumulative dose over 12 years) is >90 000 times lower than
the acute exposure dose (based on rat intravenous
LD50 of 1790 mg/kg5) for a 41 kg 12-year-old girl
or >6700 times lower for a 3 kg infant. The animal
study,6 cited by Little and Ward, examining Polysorbate 80 toxicity on neonatal rats (over 4 days)
gave doses equivalent to 550–5500 times higher
than the entire exposure a human child gets by
the age of 12.
Little and Ward raise questions about whether
the vaccine is more likely to cause adverse events in
HPV naïve girls, specifically stating ‘most adverse
events occur in girls naïve to the four vaccine HPV
types prior to vaccination’. This statement can be
viewed as factually true based on the evidence
cited simply because there are 2889 HPV naïve
(PCR and seronegative) girls given the Gardasil
vaccine but only 255 PCR positive/seronegative or
810 seropositive women given the vaccine.
Two of the references Little and Ward cite to
demonstrate their claim that HPV vaccination is
causally linked to primary ovarian insufficiency
(POI) were case reports of a combined total of only
six cases, including their own report of three cases.7
The prevalence of POI is generally considered to
be in the range of 1%–4% of the female population.8–10 The issues surrounding these six cases
have been addressed previously11 and includes a
lack of temporal association between vaccination
and the onset of symptoms, possible conflict of
interests where an author was an expert witness
for two of the cases (undeclared), and a lack of

epidemiological data indicating a rise in the prevalence of POI that correlates with its introduction.
Little and Ward do make a valid point that POI
is not easy to diagnose. One of the key defining
features of POI is a lack of fertility, although it
is acknowledged that fertility can be affected by
a wide range of factors other than POI. It could
be expected that in countries that have introduced
HPV vaccination and produced very high rates
of vaccination in young females (eg, Australia),
irrespective of issues with diagnosis, fertility may
be a reasonable proxy for observing increases in
POI. Data from the Australian Bureau of Statistics suggest that the introduction of a national
HPV vaccination programme in April 2007 did
not cause any major drops in fertility beyond the
pattern of decreasing fertility established over
several decades (figure 1).12 13
There is no biologically plausible mechanism
by which HPV vaccination causes POI consistent
with the few described cases. While the study by
Naleway and colleagues is far from conclusive,
as they highlight themselves, it does provide a
methodological approach to examining a possible
relationship between HPV vaccination and POI.
Little and Ward have a number of complaints
about the methodology but further investigation
suggests that these issues may not be materially
important. Little and Ward highlight that inclusion for the study by Naleway and colleagues only
required 1 month of follow-up and that this could
bias the prevalence of POI; however, over 81% of
the cohort was followed for more than 24 months
with a mean follow-up time of 5.14 years. Little
and Ward also have a range of concerns about the
details of vaccination, but the study by Naleway
and colleagues was looking at a cohort of 58 871
women who received at least one dose of a HPV
vaccine, but only a single case of POI following
(23 months after) HPV vaccination. Little and
Ward also complained that there was no gynaecologist input, when Naleway and colleagues clearly
acknowledge the input of two OB/GYN clinicians.
Population-based studies rarely have access to all
data for each participant but as long as the limitations are clearly stated, as they were by Naleway
and colleagues, Little and Ward’s approach of
refusing to accept the findings appears to be a case
of throwing the baby out with the bathwater.
In summary, raising questions about vaccinations from small case studies is a viable and essential way to look for early indicators of possible
vaccine associated adverse events. However, small
numbers of cases where clinical symptoms (of
relatively common pathologies) occur after HPV
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Evidence evolves over time and should be based on
data not opinion
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Age-specific fertility rates (babies per 1000 women), Australia—1937 to 2017. Adapted from Ref. 12.

vaccination, irrespective of temporal association, are not enough
to demonstrate causation, especially when the number of people
vaccinated is in the tens, if not hundreds, of millions. Vaccine
critics who continue to raise the same small number of case
studies, whose initial concerns have been addressed both with
critical analysis and large-scale population-based studies, again
and again run the risk of being labelled as ‘antivaccine’. The
difference between a vaccine critic and an antivaccinationist is
that a vaccine critic bases their concerns of the best available data
whereas an antivaccinationist cherry picks whatever information
suits their a priori belief.
Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer
reviewed.
Open access This is an open access article distributed in
accordance with the Creative Commons Attribution Non
Commercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided
the original work is properly cited, appropriate credit is given,
any changes made indicated, and the use is non-commercial.
See: http://creativecommons.org/licenses/by-nc/4.0/.
ORCID iD
David Hawkes http://orcid.org/0000-0002-3882-801X

References
1 Little DT, Ward HR. Ongoing inadequacy of quadrivalent HPV vaccine
safety studies. BMJ Evid Based Med 2020;25:44–5.

192

2 Hawkes D, Benhamu J, Sidwell T, et al. Revisiting adverse reactions
to vaccines: a critical appraisal of autoimmune syndrome induced by
adjuvants (Asia). J Autoimmun 2015;59:77–84.
3 Agency EM. Assessment report. review under article 20 of regulation (EC)
NO 726/2004. London: European Medicines Agency, 2015.
4 Naleway AL, Mittendorf KF, Irving SA, et al. Primary ovarian insufficiency
and adolescent vaccination. Pediatrics 2018;142. doi:10.1542/peds.20180943
5 Lewis RJ. Sax’s Dangerous Properties of Industral Materials. 11th edn.
Hoboken, NJ, USA: Wiley Interscience, 2004.
6 Gajdová M, Jakubovsky J, Války J. Delayed effects of neonatal exposure
to Tween 80 on female reproductive organs in rats. Food Chem Toxicol
1993;31:183–90.
7 Little DT, Ward HRG. Adolescent premature ovarian insufficiency
following human papillomavirus vaccination: a case series seen in general
practice. J Investig Med High Impact Case Rep 2014;2:2324709614556129.
8 Gowri V, Al Shukri M, Al-Farsi FA, et al. Aetiological profile of women
presenting with premature ovarian failure to a single tertiary care center in
Oman. Post Reprod Health 2015;21:63–8.
9 Lagergren K, Hammar M, Nedstrand E, et al. The prevalence of primary
ovarian insufficiency in Sweden; a national register study. BMC Womens
Health 2018;18:175.
10 Golezar S, Ramezani Tehrani F, Khazaei S, et al. The global prevalence
of primary ovarian insufficiency and early menopause: a meta-analysis.
Climacteric 2019;22:403–11.
11 Hawkes D, Buttery JP. Human papillomavirus vaccination and primary
ovarian insufficiency: an association based on ideology rather than
evidence. Curr Opin Obstet Gynecol 2016;28:70–2.
12 Australian Bureau of Statistics. Fertility rates ABS, 2018. Available:
https://www.abs.gov.au/AUSSTATS/abs@.nsf/Latestproducts/3301.0Main%
20Features42017?opendocument&tabname=Summary&prodno=3301.0&
issue=2017&num=&view=
13 Miller NB. Clinical review of biologics license application for human
papillomavirus 6, 11, 16, 18 L1 virus like particle vaccine (S. cerevisiae)
(STN 125126 GARDASIL). Center for Biologics Evaluation and Research
FaDA, 2006.

BMJ Evidence-Based Medicine December 2020 | volume 25 | number 6 |

BMJ EBM: first published as 10.1136/bmjebm-2019-111222 on 23 September 2019. Downloaded from http://ebm.bmj.com/ on January 27, 2022 by guest. Protected by copyright.

Figure 1

