March 12, 2014

Global Advisory Committee on Vaccine Safety
Statement on the continued safety of HPV vaccination

As with all new vaccines, the Global Advisory Committee on Vaccine Safety has been reviewing the safety
of HPV vaccines since they were first licensed in 2006. The World Health Organization (WHO)
recommends the introduction of HPV vaccination into national immunization programmes where prevention
of cervical cancer is a public health priority and the introduction is programmatically feasible [1]. While early
detection of pre- and cancerous cells through screening programs has helped decrease incidence rates of
cervical cancer in women aged 25-45 in the UK, for example [2], that decrease has plateaued in the past
decade. While safety concerns about HPV vaccines have been raised, these have systematically been
investigated: to date, the GACVS has not found any safety issue that would alter any of the current
recommendations for the use of the vaccine.

The purpose of this update is to summarize the work of GACVS over the past six years in reviewing the
safety of HPV vaccines. It is important to highlight and reiterate this work because a number of national
immunization programs have been facing real and potential public losses of confidence in their programs as
a result of increased negative publicity, even from safety issues that have been addressed.

To date, the GAVCS has reviewed evidence related to syncope, anaphylaxis, venous thromboembolism,
adverse pregnancy outcomes, Guillain Barre Syndrome, and stroke [3]. It also examined concerns around
the aluminium adjuvant used in HPV vaccines, with considerations around the toxicology of aluminium
adjuvants and studies by investigators claiming that aluminium in the quantities used in vaccines are
associated with adverse health outcomes [4]. Finally the Committee also reviewed the question of
autoimmune disease, specifically around multiple sclerosis (MS), cerebral vasculitis, and an evolving
concern over cases of complex regional pain syndrome (CRPS) and/or other chronic pain conditions
following vaccination that have surfaced.

With respect to aluminium, the GACVS has had occasion to review the safety of the adjuvant on several
occasions, beginning in 1999. At that time, deltoid muscle biopsies performed in France on a number of
patients with a variety of complaints revealed in a small number the presence of a minute inflammatory
focus of macrophages with associated necrosis. These localized lesions, called macrophagic myofasciitis
(MMF), have been shown to contain aluminium salts [5, 6]. Since the location of the lesions in the deltoid
muscle coincides with the usual site of injection for vaccines, these microscopic lesions may appear to be
related to immunization. The investigators from the “Groupe d’études et de recherche sur les maladies
musculaires acquises et dysimmunitaires” (GERMAAD) have suggested that vaccination and localized MMF
lesions might be associated with a multi-system disorder. The GACVS has reviewed evidence regarding
MMF on several occasions since that time and continues to reaffirm that, while MMF is clearly linked to a
vaccination “tattoo” among some patients who have received an aluminium containing vaccine, the
associated systemic symptoms related to that finding have never been scientifically proven. Statements
about MMF were published in 1999, 2002 and 2004 [4]. While there have never been any published reports
of MMF in recipients of HPV vaccines, there is no plausible reason to suspect that any reports of MMF
would be associated with systemic symptoms following aluminium containing HPV vaccines any more than
the finding of the histological lesion of MMF following hepatitis B vaccine and clinical symptoms.

In 2012, the GACVS reviewed two studies claiming an association between aluminium in vaccines and
autism spectrum disorder [7, 8]. It found serious flaws in the two studies that limited their value even for
hypothesis generation. In December 2013, the GACVS reviewed evidence related to HPV vaccine and



autoimmune disease, specifically multiple sclerosis [3]. While there remain case reports in the literature,
multiple epidemiologic studies have not demonstrated any increased risk of autoimmune diseases, including
MS, in studies, some of which have included girls who have received HPV vaccine compared to those who
had not [9, 10, 11, 12].

Several papers have also been published pertaining to the finding of HPV L1 gene DNA fragments in
clinical specimens following HPV vaccination [13, 14]. These papers claimed an association with clinical
events of an inflammatory nature, including cerebral vasculitis. While the GACVS has not formally reviewed
this work, both the finding of DNA fragments in the HPV vaccine and their postulated relationship to clinical
symptoms, have been reviewed by panels of experts. First, the presence of HPV DNA fragments has been
addressed by vaccine regulatory authorities who have clearly outlined it as an expected finding given the
manufacturing process, and not a safety concern [15]. Second, the case reports [13] of adverse events
hypothesized to represent a causal association between the HPV L1 gene DNA fragments and death were
flawed in both clinical and laboratory methodology [16]. The paper described 2 fatal cases of sudden death
in young women following HPV vaccine, one after 10 days and one after 6 months, with no autopsy findings
to support death as result of cerebral vasculitis or an inflammatory syndrome. Thus the hypotheses raised
in these papers are not supported by what is understood about the residual DNA fragments left over
following vaccine production [17]: given the extremely small quantities of residual HPV DNA in the vaccine,
and no evidence of inflammation on autopsy, ascribing a diagnosis of cerebral vasculitis and suggesting it
may have caused death is unfounded.

In June 2013, the GACVS reviewed the concerns arising in Japan in regard to reports described as CRPS
in a few cases, and other chronic pain conditions following HPV vaccine. At the time, GACVS found no
evidence to suggest a causal link with the HPV vaccine, and recommended careful documentation of each
case and definition of diagnostic criteria to guide management and causality assessment. The Committee
has meanwhile continued to monitor the HPV vaccine and considered further issues during their meeting in
December 2013 [3]. In Japan, an expert advisory committee has continued to meet and review the situation
but has not yet reached a conclusion. It is acknowledged that the HPV vaccine may be a more painful
injection, leading to frequent complaints of pain, which, in some settings, may trigger additional non-specific
complaints [18, 19]. As to Complex Regional Pain Syndrome, this entity has been described following
various forms of trauma, including injury, surgical procedures and injections. It is therefore plausible that
CRPS could develop following the injection of any vaccine (however, such cases have been very rarely
described in the literature [20]).

In summary, the GACVS continues to closely monitor the safety of HPV vaccines and, based on a careful
examination of the available evidence, continues to affirm that its benefit-risk profile remains favorable. The
Committee is concerned, however, by the claims of harm that are being raised on the basis of anecdotal
observations and reports in the absence of biological or epidemiological substantiation. While the reporting
of adverse events following immunization by the public and health care providers should be encouraged
and remains the cornerstone of safety surveillance, their interpretation requires due diligence and great
care. As stated before, allegations of harm from vaccination based on weak evidence can lead to real harm
when, as a result, safe and effective vaccines cease to be used. To date, there is no scientific evidence
that aluminium-containing vaccines cause harm, that the presence of aluminium at the injection site (the
MMF “tattoo”) is related to any autoimmune syndrome, and that HPV DNA fragments are responsible for
inflammation, cerebral vasculitis or other immune-mediated phenomena.



References
1. World Health Organization. Human papillomavirus vaccines. WHO position paper. Wkly Epidemiol Rec 2009;84:118--31.

2. Foley, GA, Alston, RA, Geraci, MA, Brabin, LB, Kitchener, HB, Birch, J. Increasing rates of cervical cancer in young women in
England: An analysis of national data 1982-2006. British Journal of Cancer. Volume 105, Issue 1, 28 June 2011, pp 177-184

3. Statements and reports on HPV vaccine
2013 - GACVS Safety update on HPV Vaccines December, 2013 — Published in WER vol. 89, 7, 14 Feb 2014, pp 58-60
2013 - GACVS Safety update on HPV Vaccines June, 2013 - Published in WER vol. 88, 29, 19 Jul 2013, pp 309-312
2009 — GACVS Report of meeting June 2003 — Published in WER vol. 84, 32, 7 Aug 2009, pp 328—-329
2008 — GACVS Report of meeting December 2002 — Published in WER vol. 84, 5, 30 Jan 2009, p 39
2007 — GACVS Report of meeting June 2007 — Published in WER vol. 82, 28/29, 20 Jul 2007, pp 255-256

4. Statements and reports on aluminium-containing vaccines and MMF

2012 — GACVS Report of meeting Jun 2012 — Published in WER vol. 87, 30, 27 Jul 2012, pp 282-283

2004 — GACVS Report of meeting December 2004 — Published in WER vol. 79, 3, 16, Jan 2004, .p 20

2002 — GACVS Report of meeting June 2002 — Published in WER vol. 77.47 22, Nov 2002, pp 392-393

1999 — GACVS Report of meeting June 1999 — Published in WER vol. 74, 41, 15 Oct 1999, pp 337-348
Statement from the Global Advisory Committee on Vaccine Safety on aluminium-containing vaccines
http://www.who.int/vaccine safety/committee/topics/aluminium/statement 112002/en/
Questions and answers about MMF http://www.who.int/vaccine _safety/committee/topics/aluminium/questions/en/

5. Gherardi RK, Coquet M, Cherin P, Belec L, Moretto P, Dreyfus PA, Pellissier JF, Chariot P, Authier FJ. Macrophagic myofasciitis
lesions assess long-term persistence of vaccine-derived aluminium hydroxide in muscle. Brain. 2001 Sep;124(Pt 9):1821-31.

6. Authier FJ, Cherin P, Creange A, Bonnotte B, Ferrer X, Abdelmoumni A, Ranoux D, Pelletier J, Figarella-Branger D, Granel B,
Maisonobe T, Coquet M, Degos JD, Gherardi RK. Central nervous system disease in patients with macrophagic myofasciitis. Brain.
2001 May;124(Pt 5):974-83.

7. Tomljenovic L, Shaw CA. Do aluminium vaccine adjuvants contribute to the rising prevalence of autism? Journal of Inorganic
Biochemistry, 2011; 105: 1489-1499.

8. Tomljenovic L, Shaw CA. Aluminium vaccine adjuvants: are they safe? Current Medicinal Chemistry, 2011; 18(17):2630—2637.

9. Siegrist CA. Autoimmune diseases after adolescent or adult immunization: what should we expect? CMAJ. 2007 Nov
20;177(11):1352-4.

10. Arnheim-Dahlstrom L, et al. Autoimmune, neurological, and venous thromboembolic adverse events after immunisation of
adolescent girls with quadrivalent human papillomavirus vaccine in Denmark and Sweden: cohort study. BMJ. 2013 Oct 9; 347.

11. Chao C et al. Surveillance of autoimmune conditions following routine use of quadrivalent human papillomavirus vaccine. J
Intern Med. 2012 Feb;271(2):193-203.

12. Slade BA, Leidel L, Vellozzi C, Woo EJ, Hua W, et al. Postlicensure safety surveillance for quadrivalent human papillomavirus
recombinant vaccine. JAMA. 2009 Aug 19;302(7):750-7. doi: 10.1001/jama.2009.1201

13. Tomljenovic L, Shaw CA. Death after Quadrivalent Human Papillomavirus (HPV) Vaccination: Causal or Coincidental?
Pharmaceut Reg Affairs 2012, S12:001

14. Lee, SH. Detection of human papillomavirus L1 gene DNA fragments in postmortem blood and spleen after Gardasil®
vaccination—A case report. Advances in Bioscience and Biotechnology, 2012, 3, 1214-1224

15. FDA Information on Gardasil — Presence of DNA Fragments Expected, No Safety Risk. October 21, 2011
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm276859.htm



http://www.who.int/vaccine_safety/committee/topics/aluminium/statement_112002/en/
http://www.who.int/vaccine_safety/committee/topics/aluminium/questions/en/
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm276859.htm

16. CISA Technical report: http://www.cdc.gov/vaccinesafety/Activities/cisa/technical_report.html

17. NZ Immunisation Advisory Centre:
http://www.nzdoctor.co.nz/media/2003295/response to theories by lee and shaw final 180912.pdf

18. Gold MS, Buttery J, McIntyre P. Human papillomavirus vaccine safety in Australia: experience to date and issues for
surveillance. Sexual Health 2010;7:320-324

19. Buttery JP, Madin S, Crawford NW, Elia S, La Vincente S, Hanieh S, Smith L, Bolam B. Mass psychogenic response to human
papillomavirus vaccination. Med J Australia 2008;189(5):261-262

20. Genc H, Karagoz A, Saracoglu M, Sert E, Erdem HR. Complex regional pain syndrome type-I after rubella vaccine. Eur J Pain.
2005 Oct;9(5):517-20.


http://www.cdc.gov/vaccinesafety/Activities/cisa/technical_report.html
http://www.nzdoctor.co.nz/media/2003295/response_to_theories_by_lee_and_shaw_final_180912.pdf

