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. Global Vaccine Safety

Statement from the Global Advisory
Committee on Vaccine Safety on alumlmum
~containing vaccines

The Global Advisory Committee on Vaccine Safety reports no
evidence of a health risk from aluminium-containing vaccines

At present there is no evidence of a health risk from aluminium-
containing vaccines, or any justification for changing current
vaccination practices. The Global Advisory Committee on Vaccine
Safety (GACVS) suggests more research Is required to determine if
there are links between macrophagic myofasciitis (MMF) and .
aluminurn-containing vaccines.

Dedltoid muscle biopsies performed in France in a humber of
patients with a variety of complaints have revealed in a small
number the presence of a minute inflammatory focus of
rmacrophages with associated necrosis. These localised lesions,
called MMF, have been shown to contain aluminjum saits. Since
thes location of the lesions in the deltoid muscle coincides with the
usuai site of injestion for vacceines, it would appear that these
microscopic lesions are related fo immunization. In addition,
scienfists 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. However, it remains
possible that the finding is only ceincidental.

On the advice of the GACVS, WHO initiated a broad consultation
o the issue, holding constiltations in September 1929 with experts,
GERMMAD scientists, and interested pharmaceutical companies.
The need was identified {5 determine why macrophagic
inflammation persists in a small number of subjects following
immunization, and whether this histological lesion may or may not
be responsibie for generalized symptoms in some patients. These
questions can only be resolved by epidemiologic studies comparing
individuals with and witheut the lesion.

French study reviewing association between local MMF lesions 8nd
arty generalized illhess has been completed in 2003 and concluded
that the persistence of aluminium-containing macrophages at the
site of a previous vaccination is not assocnated with specific dlinical
sympioms or disease. -

Results of animal studies conducted in monkeyst and rats that
looked at long-term persistence of aluminium and histopathologic
changes at the vaccine injection site, as well as comparative

- htip//www.who.int/vaccine safety/commlttee/toplcs/alummum/statement 112002/e...
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studies of macrophagic function in patients with MMF and healthy
subjects, further support the idea that MMF represent a simple
marker of vaccination with long-term persistence of aluminium at
the injection site and local inflammatory response to it, without other
symptoms or consegquences.

From the most recent evidence available, there is no reason to
conclude that a health risk exists as a result of administration of
aluminium-containing vaccines, nor Is there any good reason for
changing current vaccination practice. The GACVS will continue to
review the evidence that might emerge from on-going studies.

1, Verdier F, Bumett R, Michelet-Habchi C, Morelto P, Fievet-Groyne F,

" Sauzeat E. Aluminium assay and evaluation of the local reaction at
several ime points after intramuscular administration of aluminium
containing vaccines in the Cynomelgus monkey. Vaccine; 23(11):1359-
1367, 2005 [full text available with subscription],

The GACVS is a scientific advisory body established by WHO to
provide a relfable and independent scientific assessment of vaccine
safety issues in order fo respond promptly, efficiently and with
scientific rigour to such issues. Membership includes experts from
around the world in the fields of epidemioclogy, paediatrics, infernal
medicine, pharmacoiogy and foxicology, infectious diseases, public
health, immunology and autoimmunily, drug regulation, and safety.

Page last updated: 23 October 2008
Page last reviewed: 3 December 2008
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Giobal Vaccine Safety

Questions and Answers about macroiahagic
myofasciitis (MMF)

Q1. What is MMF and how is it related to aluminium in vaccines?

A. Deltoid muscle biopsies performed in France in patients with a variety of
complaints have revealed in & small number the presence of a minute
inflarmmatory focus of macrophages, ajong with crystal inclusions and
assocfated microscopic muscle necrosis, These loczlized lesions have
been shown fo contain aluminium salts. Since the location of the lesions in
the deltoid muscle coincides with the usual site of injection for vactines, it
would appear that these microscopic lesions are likely to be related to
immunization with vaccines that contaih aluminium adjuvangs.

Q2. Is MIMF a general disease or syndrome?

A. There is no evidence to suggest that MMF is a specific lllness. MMFis a
lesion containing aluminium salts, identified by histopathological
exarrination, found at the site of previous vaccination with an aluminium-
containing vaceine (like a residual "tattoo” left behind). The World Health
Organization (WHO)'s Global Advisory Committee on Vaccine Safety
{GACVS) has been reviewing evidence since the findings etmerged and has
concluded that there is no evidence to suggest a resulting clinical Hiness or
disease.

Q3. Do patients with the MMF lesion have any specific clinical
symptoms? ) ' )

. A. It has been suggested that vaccination and localized MMF lesions might
be associated with & multi-system disorder. However, the linkage of MMF
with a multi-system disorder has been suggested by comparing an
unrnatched population of similar patients who underwent biopsies of the
deltoid muscle and patients with the MMF lesion suffering from diffuse
muscle pain. However, the prevalence of MMF in the general population is
not knownt, and the patients studied were not matched with a control group
- @ necessary step to rule out confounding factors and other possible
explanations..it is also unclear whether patients without biopsy evidence of
MMF, who had previously received an aluminium-containing vadcine, might
have the typical jesion of MMF elsewhere in the muscle, with it being
missed on biopsy. ’

Q4. Does everyone vaccinated with an aluminium-containing vaceine
have the MMF lesion?

A, Since muscle biopsies have only been cairied out In patients with
myopathic symptoms, there is'currenly no information on whether the
characteristic localized histologicat pattern would be found in the healthy
population after vaceination. it has been suggesied that there might be a
predisposed subset of individuals with impaired ability to clear aluminium
from the deltoid muscle. Whether this reflects macrophagic dysfunction, or

http:/fwww.who.int/vaccine_safety/committee/topics/aluminium/questions/en/index ht...



.

WHO | Questions and Answers about macrophagic myofasciitis (MME)

the tail-end of a normal population distribution of alumirium clearance and
local tissue response, has not been determined.

The GACVS recommended that to further understand MMF, additionai
research studies needed to be undertaken to evaluate the clinjeal,
epidemiological, immunological and basic science aspects of MMF. Studies
have been conducted in monkeys and rats to examine the long-term
persistence of aluminium and histopathological changes at the injection
site, and macrdphagic function is being compared between patients with
MMF and healthy contrals. Initial results support the idea that MMF may
represent a simple marker of vaccination with long-term persistence of
aluminium at the injection site and local inflammatory response to it, without
other symptoms or consequences.

G5, The Agence frangaise de sécurité sanitaire des produits de santé
conducted a study on MIMF. What did this study show?

A. This study, initiated in 2002, compared control patients (who had muscle
bibpsies that did not show MMF) with patients with MMF, by biopsy site,

" gender, and approximate age and date of biopsy, to determine whether
there is an association between MMF and a distinct clinical syndrome. The
study confirmed that patients with MMF are more likely to have received
vaccines containing aluminium hydroxide adjuvants, Fatigue and related
funetional imitations were more prevalent in patients with MMF compared

_with the control group, and fatigue was more prevalent at the beginning of
{he iilness that led lo the muscle biopsy. Myalgia and arthralgia were
reported infrequently among patients with MMF, contrary io previous
reports', and no other differences in symptoms or risk factors were identified
that were specific to patients with MMF.

Q6. What were the conclusions reached by the Global Advisory
Committee on Vaccine Safety (GACVS)?

A. From the most recent evidence, there is no reason to conclude that a
health risk exists as a result of administration of aluminium-containing
vaccines. Neither is there any good scienfific or dlinical basis for
recornmending any change in vaccination practice. The GACVYS reviewed
the data of the case-control study performed In France and concluded that
the evidence does not support an association between the persistence of
afuminium-containing macrophages at the site of a previous vaccination
and dlinical symptoms or disease.

Q7. Does any scientific evidence to date change any conclusions
about MMF and any recommendations an the use of aluminium-
containing vaccines?

A. At present there is no evidence of a health risk from aluminium-
containing vaccines or any justification for changing current vaccination
practices. The independent advice provided to the French Ministry of
Health with respect to the most recent study results concurred with GACVS
and, furthermare, did not recommend that additional epidemiologicat
research be inltiated at this time,

Q8. Why did this issue appear tfo surface only in France?

A. Different biopsy practices may expléin why MMF has predéminantly ]
been observed In France. In France biopsies are performed in the deltoid
muscle whereas in.rpost ather countries biopsies are not taken from that
muscle, The apparent increase in the number of cases diagnosed in

http://www.who.int/vaccine_safety/committee/topics/aluminium/guestions/en/index.ht...
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France might also be explained by the change of vaccine administration
fram the subcutaneous to the iniramuscular route, along with the
widespread promotion of the hepatitis B vaccine to aduits.

Q9. Have cases of MMF heen reported from other countries or from
other groups of patients?

A. Yes, there are few case reports originating from other countries as well
as reports of MMF lesions found in muscle bopsles of adults or children
with other clinical presentations than those described above. In other
countries, quadriceps muscle is more commonly biopsied than deltoid ]
muscle. Quadriceps muscle is a traditional site of infant and early childhood
immunizations, while deltoid muscle is preferved site for late childheod,
adolescence and adulthood immunizations, Muscular biopsy is a frequent
diagnostic pracedure performed in evaluation of various neuromuscuiar,
metabolic and some genetic disorders of infancy and childhood. Based on
current knowledge, MMF lesions findings are considered coincidental and
independent of condition under evaluation.

Page last updated: 23 October 2008
Page [ast reviewed: 3 December 2008
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Global Vaccine Safety

Global Advisory Committee on Vaccine -
Safety, report of meeting held 6-7 June 2012 hare

Published in the WHO Weekly Epidemiological Record on 27 July 2012

The Global Advisory Committee on Vaccine Safety (GACVS), an expert
clinical and scientific advisory body, was established by WHO to provide
independent, scientifically rigorous advice on vaccine safety issues of
potential global importance. GACVS held its 26th meeting in Geneva,
Switzerland, on 6-7 June 2012.2 The Commitiee reviewed the following
specific topics:

+ the safety of thiomersal;
= the safely of aluminium adjuvanis;
» the safety profile of influenza vaccines during pregnancy.

it also reviewed 3 general issues for vaceoine pharmacovigifance:

= safety of immunization during pregnancy and lactation;

= causality assessment for sericus individual cases of adverse events
following immunization (AEFD);

+ core variables for AEF1 monitoring.

Thiomersal in vaccines

in 1999, concerns were raised in the United States of America (USA)
regarding exposure to mercury following immunization with thiomersal-
containing vaccines. This was based on the calculation that the
cumulative amount of mercury in primary infarit immunization schedules
in the USA potentially exceeded the recommended threshold set by its
Environmental Protection Agency for methyl mercury. Hence, the palicy
decision in the USA 1o use only vaccines without thiomersal was based
on a precautionary principle founded on the presumption of equal
pharmacokinetics of ethyl mercury and methyl mercury, despite the fact
that thicmersal contains only ethyl mercury.

Between 2002 and 2008, GAVCS reviewed several pharmacokinetic and
epidemiological siudies concerning thiomersal. Pharmacokinetic data in
human infants, including premature and low birth-weight infanis,
established that the hali-life of ethyl mercury is 3-7 days, and that ethyl
mercury is efficiently excreted in the stools and does not accumulate
over the long-term in blood, since levels returned to baseline within 30
days of vaccination,

At the June 2012 meeting, GACVS reviewed the most recently available
information conceming ihe safety of thiomersal since it last reviewed this
topic in 2008. A comprehensive review identified 28 publications that
addressed mercury blood levels in the short and long term following
vaccine administration, and epidemiclogical studies that examined the
relation between thiomersal receipt and several heaith outcomes. Three

http:/fwww.who.int/vaccine_safety/committee/reports/Jun_2012/en/index.htm!
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ecological studies suggesting an association between thiomersal and

neurodevelopmental disorders were found to be fraught with

methodological flaws. In addition, the continuous increase in the number

of cases of autism diagnosed in the USA despite removal of thiomersal

from most vaccines strongly argues against a causal association J
(fulfilling the exposure and removal criteria). All other studies reviewed,

which were conducted with more robust epidemioiogical designs and in

different countries, failed to identify any association with

neurodevelopmentat disorders. - )

Recently published studies confirm that in all populations studied,

including pre-term and low hirth-weight babies, the half-life of ethyl

mercury in blood is between 3 and 7 days. A quantitative risk

assessment model for cumulative toxicity of thiomersal in humans by US

Federal Drug Administration (FDA) was also reviewed. This rethodology

is based on a pharmacokinetic madel] of ethyl mercury and provides a

framework for interpreting studies in animals and humans that evaiuate

linkages among dose, blood and brain levels, and toxicity. Using this i
framework the GACVS concluded that animal or human toxicity studies ‘
suggest that the levels of ethyl mercury attained in the blood and brain

from cumulative doses of vaccines do not reach toxic levels, making

biologically implausible any relation between thiomersal in vaccines and

neurological toxicity.

Based on the current evidence, GACVS considers that no additional
studies of the safety of thiomersal in vaccines are warranted and that
available evidence strongly supports the safety of the use of thiomersal
as a preservative for inactivated vaccines, GACVS believes that
consideration of additional evidence suggestive of the contrary should be
based on studies using the same high standards of epidemiological and
causal inference needed for scientific research. Thiomersal allows
millions of people worldwide 1o have access to life-saving vaccines and
to date, no other safer and equally efficacious alternative has been
identified for many vaccines.

Aluminium adjuvants

The GACVS reviewed 2 published papers atleging that aluminium in
vaccines is associated with autism spectrum disordersa.+ and the
evidence generated from quantitative risk assessment by a US FDA
pharmacokinetic model of aluminium-containing vaccines.

GACVS considers that these 2 stiidiess.+ are seriously flawed. The core
argument made in these studies is based on ecological comparisons of
aluminium content in vaccines and rates of autism spectrum disorders in
several countries. In general, ecological studies cannot be used to assert
a causal association because they do not link exposure to outcome in
individuals, and only make correlations of exposure and outcomes on
population averages. Therefore their value is primarily for hypothesis
generation. However, there are additional concerns with those studies
that limit any potential value for hypothesis generation. These include:
incorrect assumptions about known associations of aluminium with
neurological disease, uncertainty of the accuracy of the autism spectrum
disorder prevalence rates in different countries, and accuracy of
vaccination schedules and resulting calculations of aluminium doses in
different countries.

http://www.who.int/vaccine_safety/committee/reports/Jun_2012/en/index html 2014/02/10
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The GACVS also reviewed the US FDA risk assessment mode! of
aluminium in vaccines. The FDA calculations incorporate the most
recently published aluminium risk assessments by adjusting for
gastroiniestinal absorption and uptake from the site of injection. The FDA
analysis indicates that the body burden of aluminium following Injections
of aluminium-containing vaccines never exceeds safe US regulatory
thresholds based on orally ingested aluminium even for low birth-weight
infants. GACVS concludes that this comprehensive risk assessment
further supports the clinicat trial and epidemiological evidence of the
safety of aluminium in vaccines. Current research on pharmacokinetics
of aluminium in vaceines is ongoing and should be encouraged as a
means of further validating and improving this model.

Vaccine safety in pregnancy and lactation

Several available vaccines have the potential to reduce matemal and
fetal morbidity and mortality from preventable diseases. Thus, optimal
protection against preventable diseases that pose a higher risk for
disease and death in pregnant woman and their offspring should be
balanced against the risk of malformations, abortions, stillbirth or other
adverse outcomes that theoretically could affect the fetus as a result of
vaccination in pregnancy. Maternal antibodies induced by vaceination
during pregnancy are actively transferred to the fetus and confer passive
protection in the infant after birth. GACVS recently established a
subgroup to review the safety profile of several important vaccines for
pregnant and lactating wornen. In addition to fhe review of available data
on influenza vaccines described below, the committee also reviewed the
accumulated safety data for rubella-containing vaccines when
inadvertently administered to pregnant women to complement the review
conducted in June 2008. GACVS concludes that the data remain very
reassuring for the use of vaccines during pregnancy, with no evidence of
adverse fetal cutcomes identified. Proteciion of mothers at risk and their
young infants will be critical to attain the reduction of morbidity and
mortality due to infections that affect many populations around the world.

Use of influenza vaccines during pregnancy

As the risk of influenza disease is increasingly recognized among
pregnant women and a growing body of evidence supports the benefits
to infants of maternal vaccination, the committee reviewed the safety
data available for influenza vaccines derived from clinical trials,
observational studies, and spontaneous reporting. The data confirm the
safety of non-adjuvanted trivalent inactivated seasonal influenza
vaccines in pregnancy. For example in the USA outcomes of pregnancy
were assessed in 3719 vaccinated pregnant women compared with 45
866 controls in the Vaccine Safety Datalink during the period 1997-2002.
From 19902009, an estimated 11.8 million pregnant women were
vaccinated in the USA. In addition, a review of spontangous reports
found no maternal deaths, no unexpected pattern of adverse pregnancy
events or fetal outcomes, and no increased risk of adverse pregnancy
outcomes when compared to background rates. Extensive evaluation
during the 2009 influenza A(H1N1)pdm09 pandemic supported the
safety of adjuvanted and non-adjuvanted influenza vaccines when used
in pregnant wormen; overall, the safety profile was comparable to
seasonal influenza vaccine in non-pregnant aduits, and there was no

. evidence of teratogenicity or any other negative impact on pregnancy
outcomes. In addition, preliminary data from a few studies of influenza
vaccine in pregnant women have confirmed not only the benefit of

http://www.who.int/vaccine_safety/committee/reports/Jun_2012/en/index.html
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providing protection in this vulnerable population, but positive effects in
their infants, including the reduction of low birth weights, and a significant
decrease in influenza-related pneumeonia in young children.

Causality assessment of Adverse Events following Immunization

Attribution of causality to AEFI, especially those considered severe, of
public importance, and programmatically disruptive, are critical for
ensuring vaccine safety. In 2005, WHO published an aide-mémoire to a
systematic, standardized causality assessment process for serious AEF|
(including clusters), providing a method for individual causality
assessment fo be used by staff of national immunization programmes,
regulatory authorities and pharmacovigilance or surveillance

. departments.s After 7 years, several limitations had been identified

during its use in the field, including: the need for more detailed guidance
on the elements required to perform the assessment of causality,
confusion over the terms used to classify the likelihood of association of
the event to the vaccine, and the inco?np!ete use of parameters for
establishing causal association.

Following the GACVS decision to review the causality assessment
system in December 2010, a working group was established to review
the aide-mémoire and develop a method that would be simple, objective,
adaptable and evidence-based when used by countries with different
resources and capabilities. After cencluding a thorough review of the
most innovative methods available for determining causation for drugs
and biologicals, an algorithmic scheme that incorporates additional
elements of causation was designed. The guide was harmonized after
the Clinical Immunization Safety Assessment (CISA) network’s newly
developed algorithm which is available in the USAs and the new
definition of AEFI proposed by the Council for International Organizations
of Medical Sciences (CIOMS).7

The new WHO proposed method allows the National Committees for
AEFI| case review and causality assessment to screen serious cases
reported by their surveillance system for completeness and quality of
information, ensuring the objectiveness of the assessment. Cases
deemed incomplete are directed towards additional case investigation
and review. A checklist containing the elements of causality assessment
was included to guide the committee or the assessor to gather the
evidence needed for case review, and when completed allows the
application of an algorithm that helps determine if the AEFI could be
consistent or inconsistent with an association with the immunization, or is
deemed indeterminate due to lack of evidence. A repository of all AEFI
cases sorted through this new document is considered critical and
recommended to allow for future signal detection and determining the
need for additional epidemiological studies.

GACVS recognizes the boundaries of the newly developed method,
mainly the limitations in the ability to associate novel, previously
unknown AEFIs potentially associated with immunizations, and
restrictions due to insufficient information available for individual cases.
However, the new AEFI causality assessment system will provide a
standardized and transparent method that allows stakeholders to
understand the nature of the decision-making process, and pave the way
for future evaluation of the guide to refine its effectiveness. GACVS has
recommended that this new WHO AEFI causality assessment approach

http://www.who.int/vaccine safety/committee/reports/Jun_2012/en/index.html
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should be made public as soon as it is finalized, and that complementary
materials and simple software be developed for use in countries to
enable immunization staff to field-test the algorithm. Of the next steps
deemed maost important is the development of a booklet to cadify the
algorithm and train countries in its use. The committee encouraged the
subgroup to further develop the product and endorsed the work process.

Core variables for AEFI monitoring

Collection of harmonized data on AEF! allows for better comparison and
pocled analysis with findings from vaccine safefy surveillance systems.
In collaboration with a network of countries and independent experts, a
preliminary list of core variables had been proposed. This list was
subsequently compared with the reporting forms from the WHO
Programme for International"Drug Monitoring (Uppsala Monitoring
Centre) to verify which variables are captured by the current reporting
forms. Through this exercise, it became apparent that vaccine safety
monitoring needs tools which are more specific to the type of variables
required for proper AEF! surveillance and that the current web-based
interface developed for reporting of suspected drug reactions (VigiFlow)
should be adapted for AEF| reporting. To address these issues, the
GACVS in December 2011 suggested developing a simpler and vactine-
specific user interface to enter AEF] data. A subgroup of GACVS was
tasked to address those issues and presented the status of ongoing
activities at the June 2012 meeting.

Collection of basic and advanced AEF] information

it is recognized that for the purpose of signal detection, data collection
tools should remain as simple as possible, However, when signals are
detected, or in cases of serious AEF], additional data are essential to
allow inferences to be drawn on the association with vaccines and to
assess the need for further investigation and action. The subcommittee
presented GACVS with 22 core variables that should be collected for any
AEF| (basic information) and an additional 33 variables of interest fora
more detailed case review (advanced information). Basic information
collected needs to be prioritized because the AEF] data collection,
collation, fransmission, analysis and feedback systems in different
countries are heterogenecus. in addition, quantitative and qualitative
aspects of data need fo be considered. The suggested approach
proposes a basic minimum of 22 variables with 10 identified as critical
This simple structure is expected te encourage countries that do not yet
have an AEFI surveillance system in place to develop one. It is proposed
that the reporting tool include the WHO-ART dictionary in order fo
standardize the terminology used to record signs, symptoms or a
diagnosis, as well as a vaccine dictionary that will include details
pertaining to all of the vaccines suspected, For the advanced
information, details on the nature and frequency of reporting for events
such as in campaigns or in routine immunization programmes, breast or
botitle feeding, status of previous vaccination are proposed.’

Vacciflow

“VacciFlow” will be developed as the adaptation of drug-specific VigiFlow
4.2 to facilitate the entry of vaccine-related AEF| data including
immunization programme errors. fdeally “VacciFiow” will be used by both
the national regulatory authority and the immunization programme staff,
The possibility of incorporating this new interface with minimal computer
capabilities and mobile phone technology was encouraged by GACVS.

http://WWW.Who.int/vaccine__safety/comnﬁttee/reports/Jun_ﬁZO12/en/index.htmi
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There will be 3 flexible levels created in “VacciFlow" enabling national
and subnational level users to analyse and use the data available for
action at each [evel, Automatic feedback to reporters on the status of the
report will be built in. Adapting (modifying) existing AEFI reporting
systems to adjust to the data proposed in this core set of-variables will
require an educational and dissemination effort in many countries. It is
expected that the upcoming "VacciFlow” will be sufficiently simple and
user-friendly to allow tailor-made adjustment for locally collected
information.

1. See No. 41, 1999, pp. 337-338.

2. GACVS invited addifional experts to present and discuss evidence
related to particular fopics. These experis included persens affiliated
with: Bambino Gesl Hospital, Rome, Haly; Center for Biologics
Evaluation and Research (U.S. F.D.A), Rockvilie MD, USA; John
Hopkins Bloomberg School of Public Health, Baltimore MD, USA;
Program for Applied Technologies in Health, Seaitle, USA;
Rochester General Hospital Research Institute, Rochester NY, USA,;
Shantha Biotechnics Limited, Hyderabad, India; University of
California, Los Angeles CA, USA; University of Washington, Seattle
WA, USA; Uppsala Monitoring Centre, Uppsala, Sweden.

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

4, Tomlienovic L, Shaw CA. Aluminum vaccine adjuvants: are they
safe? Current Medicinal Chemistry, 2011; 18(17):2630-2637.

5. Aide-mémoire: Adverse events following immunization (AEF!):
causality assessment. Geneva, World Health Organization, 2005.
Avallable from hitp://whgiibdoc.who.int/aide-
memoire/a87773_eng.pdf; accessed July 2012,

8. Haisey NA et al. Algorithm to assess causality after individual
adverse events following immunizations. Vaccine, 2012. Available
online at http:/Awww.ncbi.nlm.nih.gov/pubmed/22507656, accessed
July 2012.

7. Definitions and application of terms for vaccine pharmacovigilance,
Geneva, World Health Organization/ Coungil for International
Organizations of Medical Sciences, 2012. Available at
http:/whglibdoc.who.int/publications/2012/9789290360834_eng.pdf,
accessed July 2012,
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The Global Advisory Committee on Vac-
cine Safety (GACVS), an expert clinical
and scientific advisory body, was esta-
blished by WHO to provide independent,
scientifically rigorous advice on vaccine
safety issues of potential global impor-
tance.! GACVS held its 29th meeting in
Geneva, Switzerland, on 11-12 December
2013.2 The committee reviewed the follow-
ing topics: the safety profiles of chimeric
Japanese encephalitis, inactivated poliovi-
rus, and rotavirus vaccines; allegations
related to the safety of human papilloma-
virus vaccine (HPV); investigations related
to increased pyrogenicity of seasonal in-
fluenza vaccine; and the development of a
global vaccine safety surveillance manual
addressing basic concepts for immuniza-

tion programme managers and regulatory
staff.

Safety profile of Japanese
encephalitis (JE) chimeric vaccine
During the June 2013 meeting of GACVS
the safety profiles of 1 live attenuated and
2 inactivated Japanese encephalitis (JE)
vaccines based on the SA 14-14-2 strain
were considered, and the committee
concluded that there were no significant
concerns regarding the safety profile of
these vaccines.® During the December 2013
meeting GACVS considered the safety
profile of a novel chimeric JE vaccine (Imo-
jev). This vaccine is a live vaccine construct
using the yellow fever (YF) 17D and

' See No. 41; 1998, pp. 337-338.

? GACVS invited additional experts to present and discuss evi-
dence related to particular topics, These experts included per-
sons affiliated with: Center for Biologics Evaluation and
Research {U.S. ED.A), Rockville MD, USA; Centers for Disease
Control and Prevention, Atlanta GA, USA; CSL, Parkville,
Australia; Emory University, Atlanta GA, USA; National Insti-
tute of Infectious Diseases, Tokyo, Japan; National Institute for
Public Health and the Environment, Bilthoven, The Nether-
lands; Royal Children’s Hospital, Melbourne, Australia; Sanofi
Pasteur, Lyon, France; Therapeutic Goods Administration,
Symenston, Australia.

3 See No, 88, 2013, pp. 301-312,
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Le Comité consultatif mondial de la Sécurité
vaccinale (GACVS), composé d’experts cliniques
et scientifiques, a été créé par POMS pour la
conseiller, en toute indépendance et avec
la rigueur scientifique voulue, sur des problémes
de sécurité vaccinale pouvant avoir une impor-
tance mondiale! Le GACVS -a tenu sa vingt-
neuviéme réunion 3 Genéve (Suisse) les 11 et
12 décembre 20132 Il a examiné les questions
suivantes: les profils d’innocuité de 3 vaccins (le
vaccin chimére contre I'encéphalite japonaise,
le vaccin antipoliomyélitique inactivé et le vaccin
antirotavirus); les allégations concernant I'inno-
cuité des vaccins anti-papillomavirus (PVH); les
enquétes relatives 4 la pyrogénicité accrue du
vaccin contre la grippe saisonniére; et ’élabora-
tion d’'un manuel pour la surveillance de Iinno-
cuité vaccinale au niveau mondial traitant des
concepts essentiels a Pintention des administra-
teurs de programme de vaccination et du
personnel chargé de la réglementation.

Profil d'innocuité du vaccin chimére
contre I'encéphalite japonaise (EJ)

Au cours de sa réunion de juin 2013, le GACVS
avait examiné les données récentes sur les
profils d’innocuité d’un vaccin vivant atténué
et de 2 vaccins inactivés contre I'encéphalite
japonaise (EJ) préparés & partir de la souche
SA-14-14-2, et avait conclu que le profil d’inno-
cuité de ces vaccins ne soulevait aucune préoc-
cupation majeure.* Au cours de la réunion de
décembre 2013, le GACVS a examiné le profil
d’innocuité d’un nouveau vaccin chimére EJ
(Imojev). Il s’agit d’un vaccin vivant construit
a partir des souches vaccinales 17D du virus de

' Voir N° 41, 1999, pp. 337-338.

2 Le GACVS a invité d'autres experts pour présen{er et discuter les
données relatives a des sujets pamcullers. Il s'agissait notamment
des personnes affiliées aux organismes suivants: Center for Biolegics
Evaluation and Research (U.S. FD.A), Rockville MD, Etats-Unis; Cen-
ters for Disease Control and Prevention, Atlanta GA, Etats-Unis; CSL,
Parkville, Australie; Emory University, Atlanta GA, Etats-Unis; Natio-
nal Institute of Infectious Diseases, Tokyo, Japon; National Institute
for Public Health and the Environment, Bilthoven, Pays-Bas; Royal
Children's Hospital, Melbourne, Australie; Sanofi Pasteur, Lyon,
France; Therapeutic Goods Administration, Symonston, Australie.

* Voir N° 88, 2013, pp. 301-312.
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JR $A-14-14-2 vaccines strains, Construction of the vac-
cine involves insertion of the nucleic acid sequences en-
coding the envelope proteins {prM and B} of the JE SA
14-14-2 strain into the YP17D backbone, resulting in a
chimeric vaccine virus which is attenuated and lacks
neurotropic properties.

Pre-licensure and post-licensure safety and immunoge-
nicity data for Imojev were presented. This vaccine is
currently licensed in Australia, Malaysia, the Philippines
and Thailand, Pre-licensure data are available for
2486 adults and 2248 children (9-~18 months, at first
dose). The vaccine is immunogenic and immunogenic-
ity does not appear to be affected by concomitant
administration of the measles/mumps/rubella (MMR)
vaccine. Short-term safety data for injection site and
systemic reactions (reported by >10% of vaccine re-
cipients) were presented and showed that in the adult
population, adverse reaction rates were significantly
lower with Imojev than with a mouse brain-derived vac-
cine.* There is limited post-licensure safety experience
with Imojev, with approximately 49000 doses adminis-
tered to date, and a larger safety database will be neces-
sary to evaluate the risk of rare adverse events.

GACVS expressed interest in receiving additional infor-
mation about potential environmental safety issues
relative to the use of a chimeric vaccine, These include
the theoretical risk of reversion or genetic reassortment
with wild-type JE viruses or other circulating flavivi-
ruses that could result in the vaccine virus acquiring
neurotropic and/or infectivity properties, and vaccine
virus transmission through mosquito hosts. However
the biological plausibility of this is remote, given the
short duration of viraemis post vaccination and the
limited potential for virus vaccine replication and
dissemination within the mosquito.

Post-licensure studiés are essential in countries were wide-
spread use of a JE chimeric vaccine is planned or is cur-
rently implemented. In particular, post-licensure studies
and surveillance should include active surveillance of
cases of encephalitis along with a laboratory determina-
tion of the aeticlogy of the encephalitis. Safety data on
JE vaccines (including but not limited to the chimeric
vaccine) administered to immunocompromised persons
and pregnant and lactating women are limited.

Safety of inactivated poliovirus vaccines (IPV)
With several countries on the threshold of adopting the
use of IPV, in line with the Global Vaccine Action Plan
(GVAP) strategy for polio eradication, the GACVS ses-
sion on IPV focussed on visiting: i) the safety record of
1PV, as determined in controlled clinical trials during
development of the currently available stand-alone and
IPV-containing combination vaccines; ii} Adverse events
following immunization (AEFI) reports related to IPV
from the Vaccine Adverse Events Reporting System
(VAERS} of the USA; and iii) issues related to the man-
ufacturing process for IPV.

4 Torresi J, McCarthy K, Fercldi E, et 2k Immunogznicity, safety and tolerability in
adults of a new single-dose, live-attenuated vaccine against lapanese encephealitis:
randomised controfled phase 3 trials. Vaccine, 2010; 28:7593-8000.

la fidvre jaune (F]) et S4-14-14-2 du virus de I'E]. La construction
du vaccin fait intervenir lintroduction des séquences d’acide
nucléique codant pour les protéines d’enveloppe (prM et E) de la
souche EJ SA-14-14-2 dans la structure de base YF17D, ce qui donne
un virus vaccinal chimére atténué qui ne posséde pas de proprié-
tés neurotropiques.

Des données préhomologation et posthomologation relatives &
Pinnocuité et 3 limmunogénicité du vaccin Imojev ont été présen-
tées. Ce vaccin est actuellement homologué en Australie, en Malai-
sie, aux Philippines et en Thailande, Les données préalables &
Phomologation sont disponibles pour 2486 adultes et 2248 enfants
{agés de 9 2 18 mois, lors de la premitre dose). Le vaccin est
immunogéne el Pimmunogénicité ne semble pas atténuée par
Padministration concomitante du vaccin rougeole-oreillons-
rubéole (ROR). On dispose de données relatives 4 Pinnocuité a
court terme concernant les réactions au point d’injection et les
réactions systémiques (signalées par >10% des personnes vacci-
nées) qui démontrent que, dans la population adulte, les taux de
réactions indésirables étaient nettement inférieurs avec Imojev
qwavec un vaccin préparé sur cerveau de souris." Les données
d’expérience relatives 2 innocuité posthomologation d’Imojev
sont limitées, le nombre de doses administrées jusque-la étant
approximativement de 49000; il sera nécessaire de disposer d'une
base de données plus importante sur Pinnocuité pour évaluer le
risque de manifestations indésirables rares,

Le GACVS souhaiterait obtenir davantage d’informations sur les
éventuelles questions de sécurité environnementale liées & Puti-
lisation d’un vaccin chimére, Parmi celles-ci figurent notamment
la question du risque théorique de réversion ou de réassortiment
génétique avec les virus EJ de type sauvage ou d’autres flavivirus
circulants qui aboutirait & Pacquisition par le virus vaccinal de
propriétés neurotropiques et/ou infectieuses, et la question de la
transmission du virus vaccinal par Pintermédiaire de moustiques
hétes. Toutefois, la plausibilité biologique d’un tel phénomeéne est
toutefois limitée du fait de la faible durée de la virémie postvac-
cinale et de Ja capacité limitée du virus vaccinal & se répliquer
et se diffuser dans Porganisme du moustique.

1l est essentiel de mener des études posthomologation dans les
pays ot une large utilisation du vaccin chimére EJ est prévue
ot actuellement mise en ceuvre. En particulier, les études et la
surveillance posthomologation doivent inclure une surveillance
active des cas d’encéphalite accompagnée d’une détermination
en laboratoire de Pétiologie de Pencéphalite, Les données rela-
tives A Pinnocuité des vaccins EJ administrés aux personnes
immunodéprimées, aux femmes enceintes et allaitantes restent
limitées {y compris mais non seulement pour le vaccin chimére),

Sacurité du vaccin antipoliomyélitigue inactivé (V1)

Plusieurs pays étant sur le point d’adopter le VPI, conformément
4 Ia stratégie d’éradication de la poliomyélite définie dans le Plan
d’action mondial pour les vaccins, la séance du Comité consacrée
au VP1 'est attachée & examiner: i} le bilan du VPL, tel qu'il ressort
des essais cliniques contrdlés menés lors de l'élaboration du
vaccin existant actuellement administré seul ou des vaccins asso-
ciés contenant le VPJ; if) les rapports de manifestations postvac-
cinales indésirables (MAPI) relatifs au VPI provenant du Vaccine
Adverse Hvents Reporting System (Systéme de notification des
manifestations postvaccinales indésirables ~ VAERS) des Etats-
Unis; et iii) les questions lides au processus de fabrication du VPL

4 Torresi}, McCarthy K, Feroldi E, et al. Inmunogenicity, safety and tolerabitity in adults of 2 new
single-tiose, live attenuated vaccine against lapanese encephalitis: randomised controlled
phase 3 trials, Vaccine. 2010; 28:7953 8000
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The first polio vaccine was developed by Jonas Salk,
from formaldehyde-inactivated wild polio viruses.
Sall’s IPV was tested and proved highly efficacious
against paralytic poliomyelitis-in a large clinical trial
conducted in US schoolchildren in 1954, which was rap-
idiy followed by licensure of the product and implemen-
tation of mass vaccination campaigns in children in the
USA, Canada and Western Europe. In less than a year,
however, this first IPV was the centre of one the most
serious vaccine safety events recorded, the Cutter inci-
dent, in which inadequate inactivation of the polio
viruses during the manufacturing process resulted in
61 cases of vaccine-associated paralytic poliomyelitis
{VAPP), 80 family contact cases, 17 community contact
cases and 11 deaths. Pollowing this incident, IPV manu-
facturing techniques were modified to ensure complete
inactivation and avoid any potential risk of injecting
live polio viruses. This also resuilted in a reduction of
the immunogenicity of IPV preparations, In the 1970s
an enhanced-potency IPV; similar in immunogenicity to
the originai product, replaced the second generation
IPV. Currently IPV is offered as an individual vaccine
as well as in vaccine combinations for primary immu-
nization and for boosters. The available data indicate
that known adverse events following IPV administered
alone are limited to non-serious reactions, Local reac-
tions, as may occur with any inactivated vaccine, are
most common. Adverse events due to IPV administered
as a combination with other vaccines are difficult to
differentiate from those induced by the other vaccines,
e.g. diphtheria+ tetanus+ whole cell pertussis (DTwP).
Reviews have not documented any serious adverse
events causally related to IPV. Purther, a dose of IPV
administered prior to a course of oral poliovirus vac-
cine (OPV) reduces the risk of VAPP compared with an
exclusively OPV series.

IPV was infroduced in the childhood immunization
schedule in the USA in 1997, replacing OFPV. Currently,
there are 4 Hcensed vaccines of which I is IPV stand-
alone vaccine and 3 are in combination with other vac-
cines. An assessment of AEFI in all ages indicated that
most adverse events in VAERS reported from 1 January
1999 to 31 December 2012 were non-serious. Less than
1% of reports were for IPV given alone, The vaccines
most commonly co-administered with IPV are pneumo-
coccal conjugate, Haemophilus influenzae type b (Hib),
hepatitis B, diphtheria+ tetanust acellular pertussis
{DTaP), and rotavirus vaccines. Although sudden infant
death syndrome (SIDS) is the most commonly coded
term for deaths in infants for all IPV.containing
vaccines; the Institute of Medicine review (2003} re-
jected a causal relationship between SIDS and multiple
vaccines.” Based on available data, GACVS is reassured
that IPV and IPV-containing vaccines have an excellent
safety profile.

¥ Stratton K et al, Immunization safety reviaw: vaccinations and sudden unexpected
death in infancy. Institute of Medicine (I0M), 2003.

Le premier vaccin antipoliomyélitique a été mis au point par
Jonas Salk, & partir de virus sauvages de la poliomyélite inactivés
par le formaldéhyde, Le vaccin antipoliomyélitique inactivé de
Salk a été testé et s’est avéré trés efficace contre la poliomyélite
paralytique lors d'un gigantesque essai clinique mené chez des
enfants d'dge scolaire aux Etats-Unis en 1954, lequel a été rapi-
dement suivi de Phomologation du produit et de la mise en
ceuvre de campagnes de vaccination de masse chez les enfants
aux Ktats-Unis, au Canada et en Burope occidentale. Toutefois,
moing d’une année plus tard, ce premier VPI a été au cceur de
Pun des plus graves événements postvaccinaux jamais survenus,
le Cutter incident, au cours duquel un procédé d’inactivation
inapproprié du virus de la poliomyélite au cours du processus
de fabrication a abouti A 61 cas de poliomyélite paralytique asso-
cide au vaccin (PPAV), 80 cas contacts dans les familles, 17 cas
contacts dans la communauté et 11 décés. A la suite de cet acci-
dent, les techniques de fabrication du VPI ont été modifides pour
garantir 'inactivation campléte du virus et éviter que des virus
poliomyélitiques vivants puissent étre injectés & la personne
vaccinée, Cela s'est également traduit par une réduction de Pim-
munogénicité des préparations de VPI. Dans les années 1970, un
VPI & activité renforcée, semblable par son immunogénicité au
produit original, a remplacé la deuxitme génération de VPL Le
VPI est actuellement proposé seul ou en association avec d’autres
vaccins pour la vaccination primaire ou de rappel. Les données
disponibles indiquent que les manifestations indésirables connues
du VPI administré seul sont essentiellement des manifestations
bénignes. 1l s'agit le plus souvent de réactions locales pouvant
survenir avec tout vacein inactivé, Les manifestations indési-
rables lorsque le VPI est administré en association avec d’autres
vaccins sont difficiles & différencier des manifestations indési-
rables dues & ces autres vaccins (par exemple le vaccin antidiph-
térique- anticoquelucheux - antitétanique (DTC) a cellules
entidres). Les examens n'ont pas permis d’obtenir des informa-
tions sur d’éventuelles manifestations indésirables graves lides
expressément au VPI, Une premiére dose de VPI administrée
avant le vaccin antipoliomyélitique oral (VPQ} réduit également
le risque de cas de PPAV par comparaison 2 une vaccination
utilisant exclusivement le VPO.

Le VPI a été introduit dans le programme de vaccination infan-
tile aux Etats-Unis en 1997 en remplacement du VPO, 1l existe
actuellement 4 vaccins homologués, I'un est un vaccin VPI admi-
nistré seul et 3 sont des vaccins associds. Une évaluation des
MAPI indépendamment de Pdge a montré que la plupart des
manifestations indésirables signalées par le VAERS entre le
1 janvier 1999 et le 31 décembre 2012 n'étaient pas graves. Moins
de 1% des notifications concernaient le VPI administré seul. Les
vaccins les plus fréquemment administrés conjointement au VP1
sont le vaccin antipneumococcique conjugué, le vaccin contre
Haemophilus influenzae de type b (Hib), les vaccins conire 'hé-
patite B, la diphtérie, le tétanos, le vaccin anticoquelucheux acel-
lulaire (DTaC) et les vaccins antirotavirus, Bien que le syndrome
de mort subite du nourrisson (MSN) soit le terme le plus
fréquemment codé pour les décds de nourrissons pour tous les
vaccins contenant le VPI, 'examen mené par IInstitute of Medi-
cine des Etats-Unis (2003) a rejeté tout lien de causalité entre le
syndrome de MSN et plusieurs vaccins® Sur la base des données
disponibles, le GACVS est convaincu que le VPI et les vaccins
contenant le VPI présentent un excellent profil d'innocuité,

¥ Stratton K ot al. Immunization safety review: vaccinations and sudden unexpected death in
infancy. Institute of Medicine, 2003,

RELEVE EFIDEMIOLCGIQUE HEBDOMADAIRE, N° 7, 14 FEVRIER 2014

55

17



18

GACVS was also presented with an overview of the
manufacturing process of IPV by a licensed vaccine
manufacturer. The complexities of the manufacturing
process were noted, in particular the methods used to
ensure virus inactivation and containment to prevent
accidental environmental contamination. WHO dis-
cussed plans for IPV vaccine technology transfer to
emerging country vaccine manufacturers. GACVS noted,
given the complexities of the IPV manufacturing pro-
cess, the importance of ensuring appropriate technical
support, training and regulatory oversight to IPV vac-
cine manufacturers.

Increased occurrence of febrile seizures with

a seasonal influenza vaccine

GACVS reviewed progress by the Australian Therapeutic
Goods Administration (TGA) and the company that
manufactures Fluvax (CSL, Parkville, Victoria, Australia)
a trivalent influenza vaccine (TIV) vaccine which, in
2010, was associated with an increased risk of fever and
febrile seizures, particularly in children aged <5 years.’
This resulted in a 3-month suspension of the Australian
influenza vaccination programme for children. Subse-
quent investigations confirmed that no other TIVs were
associated with this increased risk. Fluvax is now con-
traindicated in children aged <5 years and avoided in
those aged <9 years.

The manufacturer has conducted several analyses in or-
der to clarify the etiological mechanism of increased
pyrogenicity of this specific vaccine product. Initial find-
ings identified several possible contributing factors that
may have triggered the reaction to the vaccine. These
factors include, in particular, the presence of large RNA
fragments, as well as characteristics of the B Brisbane
seed virus strain used in seasonal influenza vaccines in
2010 that has a greater ability to maintain RNA fragments
during the manufacturing process. GACVS noted that the
virus splitting process used by CSL differs from that used
by other manufacturers. The company informed GACVS
of a planned modification to the vaccine manufacturing
process that will be implemented in 2014. It is expected
that this modification will lead to a reduction or elimina-
tion of the possible contributing factors and therefore
a reduction in the additional pyrogenicity.

GACVS recommended that further studies be under-
taken in healthy adult (non-pregnant) subjects to ascer-
tain the impact of the new manufacturing process,
particularly on safety of the product. Once shown to be
safe in this group, the safety of Fluvax in pregnant
women will need to be assessed. GACVS concurred with
TGA’s decision to contraindicate the use of the present
CSL vaccine in children aged <5 years. The committee
also took note of measures mandated by TGA to reduce
inadvertent vaccination, which have included a number
of programmatic measures including package labelling.
GACVS noted these events illustrate the importance of
post-licensure brand-specific safety surveillance which

6 See No. 29, 2013, pp. 301-312.

Un exposé du processus de fabrication du VPI a été présenté
au GACVS par le fabricant d’un vaccin homologué. Le Comité
a noté la complexité du procédé de fabrication, en particulier
des méthodes utilisées pour garantir Pinactivation et 'endigue-
ment du virus afin de prévenir une éventuelle contamination
environnementale accidentelle. OMS a débattu des projets de
transfert de technologie du vaccin VPI aux fabricants de vaccins
des pays émergeants. Le GACVS a noté que, compte tenu de la
complexité du procédé de fabrication du VPI, il importait de
garantir un soutien technique, une formation et une super-
vision réglementaire appropriés aux fabricants de vaccins anti-
poliomyélitiques inactivés.

Augmentation des convulsions fébriles aprés
I'administration de vaccins contre la grippe saisonniére
Le GACVS a examiné les progrés réalisés dans lenquéte menée
par les autorités de réglementation australiennes (Australian
Therapeutic Goods Administration - TGA) et I'entreprise qui
fabrique le Fluvax (CSL - Parkville, Victoria, Australie), un vaccin
trivalent contre la grippe qui, en 2010, a été associé a un risque
accru de fidvre et de convulsions, en particulier chez les enfants
agés de <5 ans.® UAustralie avait en conséquence suspendu pour
une période de 3 mois le programme de vaccination des enfants
contre la grippe. Les enquétes ultérieures ont confirmé qu'aucun
autre vaccin trivalent contre la grippe n’était associé a ce risque
accru. Le Fluvax est désormais contre-indiqué chez les enfants
4gés de <5 ans et doit étre évité chez ceux agés de <9 ans.

Le fabricant a mené plusieurs analyses afin de préciser le méca-
nisme étiologique de la pyrogénicité accrue de ce produit vacci-
nal spécifique. Les conclusions initiales ont décelé plusieurs
facteurs ayant pu déclencher la réaction au vaccin. Parmi ces
facteurs figurent, notamment, la présence de larges fragments
d’ARN, ainsi que les caractéristiques de la souche virale B Bris-
bane utilisée dans les vaccins contre la grippe saisonniére en
2010 qui présente une plus grande capacité a conserver des
fragments ’ARN au cours du procédé de fabrication. Le GACVS
a noté que le procédé de fragmentation des virus utilisé par le
CSL differe de celui utilisé par d’autres fabricants. Uentreprise
a informé le Comité qu'il était prévu de modifier le procédé de
fabrication du vaccin a compter de 2014, On escompte que cette
modification conduira & une réduction voire a 'élimination des
facteurs supposés contribuer a la pyrogénicité accrue et par
conséquent, & une réduction de celle-ci.

Le GACVS a recommandé que des études plus approfondies
soient menées chez des sujets adultes (sauf chez les femmes
enceintes) en bonne santé afin de confirmer Pimpact
du nouveau procédé de fabrication et surtout, I'innocuité du
produit. Une fois que 'innocuité du produit aura été avérée
pour ce groupe, il sera nécessaire d’évaluer linnocuité du
Fluvax chez les femmes enceintes. Le GACVS a-approuvé la déci-
sion des autorités australiennes concernant la contre-indication
de Putilisation de Pactuel vaccin de CSL chez les enfants dgés
de <5 ans. Le Comité a également pris note des mesures pres-
crites par les TGA afin de réduire la vaccination par inadver-
tance, parmi lesquelles figurent un certain nombre de mesures
programmatiques dont I'étiquetage des emballages. Le GACVS

§ Voir Ne 29, 2013, pp. 301-312.

56

WEEKLY EPIDEMIOLOGICAL RECORD, NO. 7, 14 FEBRUARY 2014



presents particular challenges with seasonal influenza
vaccines,

Update on intussusception following rotavirus
vaccine adwinistration

GACVS last reviewed the safety profile of Rotateq and
Rotarik vaccines during its December 2011 meeting.’ At
that time, the committee concluded that both vaccines
had a good safety profile, but that they may be associated
with an increased (up to 6-fold) risk of intussusception
after the first dose of vaccine in some populations. Dur-
ing the current meeting, new data from Australia and the
USA were reviewed in order to update the assessment of
intussusception risk related to both vaccines,

In Australia, a recently published study of intussuscep-
tion cases identified from national hospitalization da-
tabases, supplemented by active hospital-based surveil-
lance from July 2007 through June 2010, was reviewed.?
As both vaccines are available in the country, the study
allowed estimation of product-specific risks of intus-
susception. Findings were similar for both vaccines,
suggesting that a significant risk of intussusception
exists after the first and second dose of both vaccines.
The average vaccine-attributable risk for intussuscep-
tion, based on the estimated relative incidence in the
1-21 days after dose 1 and the 1-7 days after dose 2,
was estimated to be 5.6 additional cases per 100000 vac-
cinated infants.

In the USA, data are available from the spontaneous
reporting system for vaccine safety (VAERS), as well as
from 2 distinct vaccine safety monitoring systems that
allow for cohort study designs: the Vaccine Safety
Patalink (VSD) and the Post-licensure Rapid Immuniza-
tion Safety Moniforing system (PRISM). V5D is a net-
work of linked databases, involving 9 integrated health-
care delivery institutions, whilst PRISM is a sentinel-like
system using claims data from national health insur-
ance companies, VAERS data showed that for Rotateq,
from 2006 to 2012, 584 confirmed cases of intussuscep-
tion were reported for 47 million doses distributed.
A cluster of cases was observed between days 3 and
6 after doses 1 and 2. For Rotarix, 66 confirmed intus-
susception cases were reported for 7.4 million doses
distributed. The VSD analyses identified a small cluster
of cases following Rotarix, with 6 cases of intussuscep-
tion for 200008 doses administered. In contrast, no such
cluster was found with Rotateq, with 8 intussusception
cases identified (4 each after dose 1 and dose 3) for
1.3 million doses administered. The PRISM data suggest
that Rotateq is also associated with clusters of intus-
susception cases with an attributable risk of approxi-
mately 1 case per 100 000 doses whilst the number of
cases is currently too small to allow calculation of an
attributable risk for Rotarix,

GACVS acknowledged that the findings from both coun-
tries tend to confirm a risk of intussusception following

7 Sea No. 6, 2012, pp, 54-56.
? Carlin I8 et al. Clin infect Dis, 2013; 57:1427-34,

a noté que ces manifestations illustrent 'importance de la
surveillance de la sécurité spécifique aux marques aprés I'ho-
mologation, qui pose des défis particuliers lorsqu’il s'agit des
vaccins saisonniers contre la grippe.

Actualisation des données sur I'invagination aprés
'administration d'un vaccin antirotavirus

Le GACVS a procédé pour la dernidre fois 3 'examen du profil
d'innocuité des vaccins Rotateq et Rotarix au cours de la réunion
de décembre 2011.7 Le Comité avait alors conchu que les 2 vaccins
avaient un bon profil d’innocuité, mais pouvaient &tre associés
4 un risque accru {pouvant étre multiplié par 6) d'invagination
aprés la premiére dose de vaccin dans certaines populations. Au
cours de la présente réunion, de nouvelles données en prove-
nance d’Australie et des Etats-Unis ont été examinées afin d’ac-
tualiser P'évaluation du risque d’invagination 1ié aux 2 vaccins,

Pour 'Australie, 'étude examinée? est I'étude publide récem-
ment sur les cas d’invagination recensés & partir des bases de
données d’hospitalisation au niveaun national, qui a été complé-
tée par une surveillance active dans les établissements hospi-
taliers, menée de juillet 2007 & juin 2010, Etant donné que les
2 vaccins sont disponibles dans le pays, 'étude a permis une
estimation des risques d’invagination spécifiques au produit.
Les conclusions ont été semblables pour les 2 vaccins, suggérant
qu'un risque significatif d’invagination existe aprés la premiére
et la deuxitme dose des 2 vaccins, On estime que le risque
moyen d'invagination attribuable au vaccin, basé sur I'estima-
tion de Pincidence relative entre les premier et 21° jours aprés
la dose 1 et les premier et septizéme jours aprés la dose 2, est
de 5,6 cas supplémentaires pour 100000 nourrissons vaccinés,

Aux Etats-Unis, les donndes sont issues du systéme de notification
des manifestations postvaccinales indésirables (VAERS), ainsi que de
2 systémes de suivi de la sécurité vaccinale distincts qui permettent
de réaliser des études de cohorte: le Vaccine Safety Datalink (VSD)
et le Post-licensure Rapid Immunization Safety Monitoring system
(PRISM). VSD est un réseau de bases de données relides entre elles,
auquel participent 9 établissements de prestation de soins intégrés,
tandis que PRISM est un systéme de type sentinelle utilisant les
compagnies d’assurance maladie nationales qui fournissent des
données relatives aux demandes d'indemnisation. Les données du
VAERS montraient que, pour le Rotateq, de 2006 & 2012, 584 cas
confirmés d'invagination ont été signalés sur un total de 47 millions
de doses distribuées, On observe une grappe de cas eéntre les troi-
sidme et sixiéme jours aprés les doses 1 ef 2. Pour le Rotarix, 66 cas
confirmés d'invagination ont été notifiés sur un total de 7,4 millions
de doses distribuées. Les analyses menées par VSD ont recensé une
grappe. de cas survenus aprés administration du Rotarix, sur un
petit nombre limité 4 6 cas d'invagination pour 200000 doses admi-
nistrées. A Pinverse, aucune grappe de cas de ce type n'a pu é&ire
constatée avec le Rotateq sur les 8 cas d’invagination recensés
{4 aprés Ia dose 1 et 1a dose 3) pour 1,3 million de doses administrées.
Les données de PRISM suggérent que le Rotateq est également asso-
cié & des grappes de cas d'invagination avec un risque attribuable
d’environ 1 cas pour 100000 doses, tandis que le nombre de cas est
actuellement frop faible pour permettre un calcul du risque attei-
buable par le Rotarix.

Le GACVS a pris note des conclusions des 2 pays qui tendent
i confirmer un risque d’invagination suite 3 Padministration

T Voir Ne 6, 2012, pp. 54-56.
* Carfin JB et &l. Clin Infect Dis. 2013; 57:1427-34,
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administration of both vaccines, in particular during
the first 7 days following a first dose. The committee
noted that attributable risk estimates vary across stud-
ies. This might reflect differences in' the background
rate of intussusception (estimated to be double in
Australia compared to the USA) but could also reflect
sampling uncertainty in all available estimates and
limitations of the surveillance systems that lead to some
uncontrolled biases (e.g. differences in diagnostic tests
and case definitions in different settings). Overall, the
findings remain reassuring that the risk of intussuscep-
tion following current rotavirus vaccines remains small
compared to the benefits of preventing the impact of
severe diarrhoea. Given possible population differences
in risk of intussusception, it is important that rotavirus
vaccine introduction in other parts of the world be
accompanied by similar active intussusception surveil-
lance studies together with rotaviral disease sur-
veillance so that the benefits and risks can be ascer-
tained with relevant evidence.

Human papillomavirus vaccines safety (HPV)

GACVS reviewed evidence related to autoimmune disease
and the HPV, with a focus on multiple sclerosis (MS). The
last review was conducted in June 2013, when the Com-
mittee reviewed updated data from the USA, Australia,
Japan, and the manufacturers of Cervarix (GlaxoSmith-
Kline) and Gardasil (Merck). With >175 million doses
distributed worldwide and more countries offering the
vaccine through national immunization programmes, the
Committee continued to be reassured by the safety pro-
file of the available products. Serious adverse events that
have been reported as potential signals have been inves-
tigated in more detail and were not confirmed, including
Guillain-Barré syndrome, seizures, stroke, venous throm-
boembolism, anaphylaxis and other allergic reactions.
Surveillance of pregnancy outcomes among women in-
advertently vaccinated during pregnancy through spon-
taneous reports and registries has not detected any ad-
verse outcomes above expected rates.

While surveillance data and epidemiologic studies on
HPV vaccine have remained reassuring, allegations have
continued to surface in the media and elsewhere about
the safety of the vaccine. Epidemiologic studies before
and after licensure showed no increased risk of autoim-
mune disease, including MS. Since the introduction of
HPV vaccines, such diseases have been under particu-
larly careful investigation given their correspondingly
high age-specific background incidence. '

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

10 Siegrist CA, Lewis EM, Eskola J, Evans SJ, Black SB. Human papilloma virus immuni-
zation in adolescent and young adults: a cohort study to illustrate what events
might be mistaken for adverse reactions. Pediatr Infect Dis J. 2007 Nov;26(11):979-
84.

11 Callréus T, et al. Human papillomavirus immunisation of adolescent girls and anti-
cipated reporting of immune-mediated adverse events. Vaccine. 2009 May
14;27(22):2954-8.

des 2 vaccins, en particulier au cours des 7 premiers jours
suivant une premiére dose vaccinale. Le Comité note que les
estimations relatives au risque attribuable varient d’une étude
a Pautre. Ces variations peuvent étre le reflet de différences
dans le taux d’invagination de référence (2 fois plus élevé en
Australie qu'aux Etats-Unis), mais peuvent aussi refléter des
incertitudes lides & échantillonnage pour 'ensemble des esti-
mations disponibles ainsi que les limites des systémes de
surveillance qui conduisent & certains biais non maitrisés (par
exemple des différences dans les tests de diagnostic et les défi-
nitions des cas d’un lieu a Pautre). D’une maniére générale, les
conclusions restent rassurantes, confirmant que le risque d’in-
vagination dii aux vaccins antirotavirus actuels reste faible par
comparaison aux avantages de la prévention de la diarrhée
sévere et de ses conséquences. Compte tenu des différences
possibles dans le risque d’invagination au sein des populations,
il est important que Pintroduction du vaccin antirotavirus dans
d’autres parties du monde soit accompagnée d’études semblables
de surveillance active de Pinvagination et d’une surveillance
des maladies & rotavirus de facon & ce que des éléments
probants permettent d’évaluer les avantages et les risques.

Innocuité des vaccins contre le papillomavirus humain
(PVH)

Le GACVS a examiné les données factuelles liées aux maladies
auto-immunes ‘et & la vaccination par le vaccin contre le PVH. Le
dernier examen de ces vaccins avait été effectué en juin 2013,
lorsque le Comité avait examiné les données actualisées provenant
des Ftats-Unis, de I'Australie, du Japon et des fabricants du Cerva-
rix (GlaxoSmithKline) et du Gardasil (Merck). Avec >175 millions
de doses distribuées dans le monde et davantage de pays propo-
sant la vaccination par Iintermédiaire des programmes de vacci-
nation nationaux, le Comité continue & se montrer satisfait du
profil d’innocuité des produits disponibles. Les manifestations
indésirables graves qui ont été notifiées en tant que signes d’alerte
potentiels ont fait I'objet d’enquétes plus approfondies et nont pas
été confirmées, quil s'agisse du syndrome de Guillain-Barré, de
convulsions, ?AVC, de thrombo-embolie veineuse, d’anaphylaxie
ou d’autres réactions allergiques. La surveillance des issues de la
grossesse chez les femmes vaccinées par inadvertance, qui a été
effectuée par une notification spontanée ou examen des registres,
n’a pas permis de recenser des issues défavorables allant au-dela
des taux escomptés.

Bien que les données de surveillance et les études épidémiolo-
giques concernant le vaccin anti-papillomavirus restent rassu-
rantes, des allégations mettant en doute I'innocuité du vaccin
continuent  étre relayées par les médias notamment. Les études
épidémiologiques menées avant et aprés ’homologation n'ont
montré aucun risque accru de maladie auto-immune, y compris
de sclérose en plaques. Cependant, depuis l'introduction du
vaccin contre le PVH, ces maladies font 'objet d’enquétes parti-
culiérement approfondies compte tenu de leur incidence de
fond élevée dans la tranche d’age correspondante.” !

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

10 Siegrist CA, Lewls EM, Eskola J, Evans S), Black SB. Human papilloma virus immunization in
adolescent and young adults: a cohort study to fllustrate what events might be mistaken for
adverse reactions. Pediatr Infect Dis J. 2007 Nov; 6(11):979-84.

1" Callréus T, et al. Human papillomavirus immunisation of adolescent girls and anticipated repor-
ting of immune-mediated adverse events, Vaccine. 2009 May 14; 27(22):2954-8.
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Examples of such studies include a register-based
cohort study in Sweden and Finland that included
almost I million girls aged 10-17 years, among whom
almost 300000 were vaccinated against HPV. The study
investigated whether vaccination was associated with
an increased risk of autoimmune, neurological or
thromboembolic events. The study results did not show
evidence of any association between exposure to HPV
vaccine and autoimmune, neurological, and venous
thromboembolic adverse events.

In the USA, an observational study involving almost
200000 girls and young women who had received at lzast
1 dose of HPV vaccine found no increased incidence of
16 investigated autoimmune diseases in the vaccinated
compared to the non-vaccinated group.® The incidence
of MS in the vaccinated cohort, for example, was not
significantly higher than the nom-vaccinated cohort (in-
cidence rate ratio 1.37, 95% confidence interval 0.74~3,20),
In a third study, a pooled analysis of data from 11 clini-
cal trials involving nearly 30000 participants aged
>10 years, of which 16 142 received at least 1 dose of
Cervarix and 13811 received either a placebo’containing
aluminium hydroxide or 1 of 2 different hepatitis A vac-
cines. No increased risk for the onset of autoimmune
diseases after administration of Cervarix was observed
in comparison to the control groupX

The committee was provided with an overview of cases
that were the subject of concern in Prance, These in-
cluded one case of MS that had been ajudicated by a
French Regional Commission for Conciliation and Cora-
pensation. Another 14 cases of MS were reported
through regional pharmacovigilance centres and/or the
manufacturers to the European Medicines Agency.
All 15 cases had been classified as being of “doubtful”
causality, according to the French grading system, In
addition, the overview from France included results of
a cohort study involving 2 million girls aged 12-16
showing a lack of increase in hospitalization rates for
autoimmune diseases among those who received the
HPV vaccine (2.1/10 000 patients/year) compared to
those who did not (2.09/10 000 patients/year).

In summary, GACVS was presented with a series of
cases of adverse events following administration
of the HPV vaccine. Multiple studies have demon-
strated no increase in risk of autoimmune diseases,
including MS, among girls whoe have received HPV
vaccine compared to those who have not. The Com-
mittee remains reassured by the safety profile of the
vaccine, but noted the importance of continued sur-
veillance and epidemiological investigation with an
emphasis on the collection of high quality data; such
data are essential for interpretion of any adverse
events which may occur following vaccination. Alle-

2 Arnheim-Dahistebm 1, et al. Autaimmune, neurological, and veneus thrombaembo-
lic adverse events after Immunisation of adofescent girls with quadrivalent human
paplllomavirus vaceine in Denmark and Sweden: cohort study. BMJ, 2013 0ct9; 347,

2 Chao Cet al. Surveillance of autoimmune conditions following routine use of gua-
drivalent human papillomavirus vacelne, | Intermn Med, 2012 Feb;271(2):193-203.

14 Descamps D, et al, Safety of human papiffomavirus (HPV}-16118 ASO4-adjuvanted
vaccine for cervical cancer prevention: a pooled analysis of 11 dhinical trials. Hum
Vaccin, 2008 May;5(5):332-40,

Parmi les exemples de ces études figure une étude de cohorte
basée sur les registres mende en Sudde et en Finlande, qui a
porté sur prés de 1 million de jeunes filles dgées de 10 & 17 ans,
chez lesquelles presque 300000 ont été vaccindes contre le
PVH.2 Uétude a recherché si la vaccination était associde & un
risque accru de manifestations auto-immunes, neurologiques
ou thrombo emboliques. Les résultats de Pétude n’ont apporié
aucun élément probant & 'appui de association entre expo-
sition au vaccin anti-PVH et les manifestations indésirables
prenant la forme de maladies auto-immiumnes, neurologiques ou
thrombo emboliques veineuses.

Aux Btats-Unis, une étude d’observation impliquant prés de 200000
jeunes filles et jeunes femmes qui avaient requ au moins 1 dose
de vaccin anti-PVH n’a constaté aucune augmentation de linci-
dence des 16 maladies auto-immunes recherchées chez les
personnes vaccinées par comparaison au groupe des personnes
non vaccinées,”® Dlincidence de la sclérose en plaques dans la
cohorte vaccinée, par exemple, n’était pas nettement plus impor-
tante que dans la cohorte non vaccinée {ratio du taux d'incidence;
1,37, intervalle de confiance de 95%: 0,74 & 3,20}, Dans une troi-
sitme étude, une méta-analyse de données provenant de 11 essais
cliniques incluant prés de 30000 participants dgés de >10 ans, dont
16142 avaient recu au moins une dose du Cervarix et 13811 avaient
regu soit un placebo contenant un hydroxyde daluminium soit
1 des 2 différents vaccins contre hépatite A, aucun risque accru
d'apparition d'une maladie auto immune aprés Padministration
du Cervarix m’a été observé par comparaison au groupe contréle

Un exposé des cas qui ont soulevé des craintes en France a été
présenté au Comité, Parmi ceux-ci figurait un cas de sclérose
en plaques qui a fait Pobjet d’'une décision d'une commission
régionale francaise de conciliation et d’indemnisation. Quatorze
autres cas de sclérose en plaques ont été signalés par Pinter-
médiaire des centres régionaux de pharmacovigilance et/ou des
fabricants a I'Agence européenne des Médicaments, Les 15 cas
avalent été classés comme présentant un lien de causalité
«douteux» selon le systéme de classement francais, Bn outre, la
synthése présentée par la France comprenait les résultats d'une
étude de cohorte portant sur 2 millions de jeunes filles dgées
de 12 & 16 ans, montrant I'absence d’augmentation des taux
dhospitalisation pour les maladies auto-immunes parmi celles
qui  avaient requ le  wvaccin  anti-papillomavirus
{2,1/10000 patientes par an) par comparaison & celles qui
n'avaient pas regu de vaccin (2,09/10 000 patientes par an).

En résumé, une série de cas de manifestations indésirables suite
l'administration du PVH a été présentée au Comité. De multiples
études n’ont démontré aucune augmentation du risque de mala-
dies auto immunes, y compris de sclérose en plaques, parmi les
jeunes filles ayant recu le vaccin contre le PVH humein par
comparaison 2 celles qui ne Pavaient pas recu. Le Comité conti-
nue a étre satisfait du profil d'innocuité du vaccin, mais note
qu'il est important de poursuivre la surveillance et les enquétes
épidémiologiques en mettant 'accent sur la collecte de données
de grande qualité; de telles domnées sont indispensables pour
interpréter les manifestations indésirables qui se produisent a
la suite de la vaccination. Les allégations de dommages dus

2 Arnheim-Dahlstdm |, et al, Autoimmune, neurological, and venous thromboembolic adverse
events after immunisation of adolescent girts with quadrivalent human papfiomavirus vaccine
in Denmark and Sweden: cohort study. BM), 2013 Oct 9; 347,

12 Chao C et al. Surveillance of autolmmune conditions foilowing reutine use of quadrivatent
human papfllomavirus vaccine, ! intern Med, 2012 Febs; 271(2):193-203,

' Descamps D, et al. Safety of human papillomavirus (HPV}-16/18 AS04-adjuvanted vaccine for
cervical cancer prevention: a pooled analysis of 1 clinical ttials. Hum Vaccn, 2009 May;
5(5):332-40.
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gations of harm due to vaccination based on incom-
plete information may lead to- unnecessary harm
when effective vaccines are not used.

Vaccine safety monitoring manual

There is a need for a global manual that addresses the
basic concepts of vaccine safety surveillance. GACVS
reviewed a draft document based on a recent publica-
tion”* by the WHO Regional Office for the Western
Pacific. GACVS advised that the global version should
be designed primarily for immunization programme
managers (at all levels) and for regulatory authority
staff. Such a manual should focus on the general prin-
ciples of immunization, AEFI detection, reporting,
investigation, analysis and follow-up activities. It is
essential to provide guidance on the systems and func-
tions required of AEFI surveillance, and the channels of
communication of safety data, as well as including sam-
ple forms that can be adapted by individual countries.

It is important to note that the manual should not be
exhaustive with respect to all vaccine safety monitoring
principles and methods. It should, however, provide
links to the appropriate references and materials. For
example, the new causality assessment classification en-
dorsed by GACVS is described in another manual' that,
although designed as a reference for expert review com-
mittee members, can serve to supplement the chapter
in the general document. The new manual should, there-
fore, limit its content to an explanation of the need for
and basic principles of causality assessment and what
is the purpose, general principles and outcomes of cau-
sality assessment, without advanced technical discus-
sion. Links to periodically updated e-documents such
as the AEFI rate sheets will be more helpful than in-
corporating them into the main text of the manual
which could quickly become outdated.

The committee also advised on some important aspects
to be addressed in the manual. It should describe the
general structure of an AEFI surveillance system. This
includes in particular a focus on relationships between
immunization programmes and regulatory agencies. It
should also stress the importance of vaccine safety com-
munication to the community, to decision makers and
to all levels of immunization services. With respect to
clinical interventions or recommended diagnostic
methods for specific AEFI, GACVS advised that the
manual should focus on general principles, given the
diversity of current clinical practices and health-care
resources. However, the manual should include generic
forms for use in surveillance of vaccine safety and in-
vestigation of serious AEFL Likewise, it should provide
access to the content of the aide-memoires on AEFI
investigation® and causality assessment.”” i

15 |mmunization safety surveillance guidelines for immunization programme mana-
gers on surveillance of adverse events following immunization (Second Edition).
World Health Organization, Western Pacific Region, 2013,

16 See http:f.'www.who.int.'vaccine_safetyfpubIicat‘nons:'gvs_aeﬁlen!indax.html
17 See http:/ww.who.intivaccine_safety/initiativertools/vaccinfosheets/en/index.hitml

18 See http:.'fwww.who.intivacc‘lne_safety!pubiicationszEFI_Invastigatim_Aide_Me—
moire.pdf

1 See htp:lwww.who.intivaccine_safety/publications/AEFI_aide_memoire.pdf

A la vaccination reposant sur des informations incomplétes
peuvent conduire & des dommages inutiles lorsque des vaccins
efficaces ne sont pas utilisés.

Manuel de suivi de I'innocuité des vaccins

Il est nécessaire de disposer, au niveau mondial, d'un manuel
qui traite des principes essentiels de la surveillance de I'inno-
cuité vaccinale. Le GACVS a examiné un projet de document
basé sur une publication récente® du Bureau régional OMS du
Pacifique occidental. Le Comité a recommandé que la version
mondiale soit concue en premier lieu pour les administrateurs
de programme de vaccination (& tous les niveaux) et pour les
autorités chargées de la réglementation. Un tel manuel doit étre
axé sur les principes généraux de la vaccination, le dépistage
des MAPI, la notification, les enquétes, analyse et les activités
de suivi. Tl est indispensable de fournir des orientations sur les
fonctions et systémes requis pour la surveillance des MAPI, et
les circuits de communication des données relatives & I'inno-
cuité, ainsi que de fournir des formulaires types qui puissent
étre adaptés par les différents pays.

11 est important de noter que le manuel ne doit pas étre exhaus-
tif s’agissant de I'ensemble des principes et méthodes de suivi
de Pinnocuité vaccinale. 1l doit toutefois fournir des liens vers
les outils de référence et documents appropriés. Ainsi, le
nouveau classement d’évaluation de la causalité approuvé par
le GACVS est décrit dans un autre manuel® qui, bien que congu
comme un outil de référence pour les membres du Comité
d’experts, peut permettre de compléter ce chapitre du docu-
ment général. Le nouveau manuel doit par conséquent se limiter
dans son contenu & une explication de la nécessité et des prin-
cipes de base de P’évaluation de la causalité, ainsi que de son
but, ses principes généraux et ses résultats, pour laisser de coté
les discussions techniques plus poussées. Il sera plus utile de
fournir des liens vers des documents électroniques tels que les
fiches d’information sur les taux de MAPIV qui seront périodi-
quement mises a jour plutdt que de les intégrer dans le corps
du manuel, au risque qu’elles soient rapidement obsolétes.

Le Comité a également donné des conseils sur certains aspects
importants qui devront étre abordés dans le manuel. Il devra
ainsi décrire la structure générale d’un systéme de surveillance
des MAPI. Il convient ainsi de mettre Paccent sur les liens entre
les programmes de vaccination et les organismes de réglemen-
tation. Il doit également souligner P'importance de la commu-
nication sur Pinnocuité vaccinale auprés de la communauté, des
responsables politiques et a tous les niveaux des services de vacci-
nation, Sagissant des interventions cliniques ou des méthodes de
diagnostic recommandées pour des MAPI spécifiques, le GACVS
a recommandé que le manuel n’aborde que des principes géné-
raux compte tenu de la diversité des pratiques cliniques
actuelles et des ressources en matiére de soins. Le manuel doit
toutefois inclure des formulaires types pour la surveillance de
Pinnocuité vaccinale et les enquétes sur les manifestations indé-
sirables graves. De méme, il doit donner un accés au contenu
des aide-mémoire sur les enquétes sur les MAPT® et évaluation
de la causalité.” &

S Immunization safety surveillance guidelines for immunization programme managers on surveil-
lance of adverse events following immunization (Second Edition). Région du Pacifique occiden-
tal de I'Organisation mondiale de la Santé, 2013.

16 Voir hitp:liwww.who.int/vaccine_safety/publications/gvs_aefi/en/index.html.
17 Vioir hitp:/fwww.who.intvaccine_safety/initiative/tools/vaccinfosheets/en/index.html.
'8 Voir http://www.who.int/vaccine, ._safety/publications/AEFI_Investigation_Aide_Memoire pdf.

1% Voir http:f.'www.who.in'dvaccine_safety.'publicationsJAEFI_aide_memoirapdf.
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HomeVaccines, Blood & BiologicsVaccinesApproved Products

Vaccines, Blood & Biologics :
FDA Information on Gardasil — Presence of DNA Fragments Expected, No Safety Risk

October 21, 2011

The FDA has recently received inquiries regarding the presence of human papillomavirus (HPV) DNA
fragments in Gardaslil and Is aware that information related to this issue is on the internet. A concer
that the presence of these fragments could represent contamination of the vaccine arises from an
unpublished report that recombinant HPV Li-specific DNA sequences were present in 13 vials of
Gardasil from different lots.

The presence of DNA fragments is expected in Gardasil and not evidence of contamination. Based or
the scientific information available to FDA, Gardasil continues to be safe and effective, and its
benefits continue to outweigh its risks.

Key Facts:

» Gardasil does contaln recombinant HPV L1-specific DNA fragments, but these are not
contaminants, DNA encoding the HPY L1 gene is used in the vaccine manufacturing process to
produce the virus-like particles that make up the vaccine, The presence of these DNA fragment
is expected, is not a risk to vaccine recipients, and is not a safety factor. DNA is the "blueprint"
for the majority of living ocrganisms and carries the genetic instructions for how cells function
and grow.

e The vaccine manufacturing process is highly regulated under FDA's current good manufacturing
practice requirements, including inspections conducted by FDA of the manufacturing processes
and facilities.

s Since the early development of Gardasll, FDA and the manufacturer (Merck and Co., Inc.) have
known that after purification of the vaccine, small quantities of residual recombinant HPV L1~
specific DNA fragments remain in the vaccine, Gardasil does not contain DNA from other HPV
genes or any fuli-length infectious HPV genomes.

e As it does with all vaccines, FDA continues to monitor the safety of Gardasil. For example, FDA
recently evaluated the results of a postmarketing study, which included 189,629 females ages ¢
to 26 years, 51% of whom were 9 to 15 years of age to assess the risk for onset of new
autocimmune diseases after vaccination with Gardasil. Examples of these types of diseases
include juvenile rheumatoid arthritis, lupus, multiple sclerosis, etc. The results of this study
showed that there is no elevated risk for onset of new autoimmune disease associated with the
use of Gardasil.

o FDA also continually reviews all reports of the Vaccine Adverse Event Reporting System after
vaccination with Gardasil, and there is no evidence of unusual clinical patterns or high reporting
rates of adverse events, including autoimmune diseases.

One of FDA's highest priorities is the protection of public health through safe and effective
vaccines. As it does with all vaccines, FDA will continue to monitor the safety of Gardasil.

Page Last Updated: 10/21/2011

Note: If you need help accessing information in different file formats, see Instructions for
Downloading Viewers and Players.
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EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

Freda Birrell
Sane Vax Inc.

22 September 2011
EMA/771987/2011

Subject: Sane Vax Inc. letter concerning Gardasit

Dear Ms Birrell,

Thank you for sharing your information concerning the Gardasil vaccine with the Committee for
Medicinal Products for Human Use {CHMP).

The CHMP takes very seriously any potential contamination issue and has considered all the available
evidence in relation to the statements you have made about Gardasil in relation to HPV DNA. Following
your letter, information concerning the risk was immediately requested from the EU marketing
authorisation holder {Sanofi Pasteur MSD, SNC). The issue was then discussed in detail by the
Biologics Working Party (BWP) at its meeting of 12-14 September and by the CHMP at its meeting of
19-22 September.

The CHMP came to the following conclusions regarding the Gardasil vaccine.

The Committee noted that the presence of recombinant DNA fragments does not represent a case of
contamination and is not considered to be a risk to vaccine recipients. All medicinal products
manufactured using recombinant technology may contain small fragments of residual DNA.

In Gardasil, residual DNA originates from the recombinant expression system used in the production of
the vaccine (yeast cells or plasmids). It is highly fragmented, with no ability to replicate and therefore
no infectious capacity. Furthermore, the amount of these residual substances is minimised by robust
manufacturing processes.

The information brought to the attention of the CHMP by Sane Vax Inc. is not considered to provide
new information about the quality of the vaccine.

Concerning the highlighted case of Juvenile Rheumatoid Arthritis observed in association with a third
dose of Gardasil, the information is very limited. In view of the total number of doses of Gardasil
distributed since launch in 2006, i.e. more than 79 million doses worldwide, this case might well be
within the expected number of Juvenile Rheumatoid Arthritis cases in the vaccinated population but
coinciding with vaccination.

In summary, the current benefit-risk balance of Gardasil is not considered to be affected by the
infarmation reported by Sane Vax Inc. and Gardasll is considered te remain safe and effective.

Yours sincerely,

Dr Eric Abadie, Chairman of tha CHMP
On behalf of the CHMP

7 Westferry Circus o Canary Wharf » London E14 4HB « United Kingdom
Telephone +44 (0)20 7418 B400 Facsimile -+44 {0)20 7523 7455
E-mail info@ema.europa.eu Website www.ema.europa.eu An agancy of the European Union
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CDC - Technical Report - Vaccine Safety

Centers for Disease Control and Prevention
CDC 24/7: Saving Lives, Protecting Pacple.™

Vaccine Safety

Clinical Immunization Safety Assessment (CISA)
Network Publications and Technical Reports

 Technical Reports

Technical Reports

Review of a published report of cerebral vasculitis after

vaccination with the Human Papillomavirus (HPV) Vaccine
NOVEMBER 9, 2012

Recently there was discussion on a federally-sponsored vaccine safety listserv of a report in
the literature of cerebral vasculitis after vaccination with the Human Papillomavirus
Vaccine (HPV) (Tomljenovic L, Shaw CA. Death after Quadrivalent Human
Papillomavirus (HPV) Vaccination: Causal or Coincidental? Pharmaceutical Regulatory
Affairs: Open Access 2012,512:001). To address questions about the findings and
conclusions reported in this manuscript, CDC convened a CDC-Clinical Immunization
Safety Assessment (CISA) working group. Researchers from Vanderbilt Medical Center,
Johns Hopkins University, Columbia University, Duke Clinical Research Institute (Duke
University), CDC and FDA participated in the call. Participants have expertise in vaccine
safety, infectious diseases, clinical medicine, pathology, and laboratory science.

In the Tomljenovic manuscript, the authors present two cases of young women who died in
presumed association with the human papillomavirus (HPV) vaccine. The first case was a
19-year-old woman who died in her sleep 6 months after receiving the 3rd dose of
quadrivalent human papillomavirus vaccine (HPV4) vaccine. Autopsy revealed no
abnormalities. The second case was a 14-year-old girl who developed migraines, weakness
and confusion two weeks following the 1st dose of HPV4 vaccine. She recovered, but was
found unconscious 15 days after the 2nd dose of HPV4 vaccine, having suffered a cardiac
arrest. An autopsy was performed that demonstrated hypoxic-ischemic encephalopathy
secondary to cardiac arrest.

b

The authors report immunohistochemical (IHC) results on formalin-fixed, paraffin-
embedded, autopsy brain tissue from these two cases. They interpret the results as
demonstrating an autoimmune cerebral vasculitis with HPV-16L1 vaccine particles within
the cerebral vasculature. Based on this interpretation, the authors conclude that these
cases represent HPV-16L1 vaceine particle-induced cerebral vasculitis. They further suggest
that many adverse events reported through the Vaccine Adverse Event Reporting System
(VAERS) may actually be a result of previously undiagnosed cerebral vasculitis.

On review, the CDC-CISA working group identified scientific concerns with the article,
primarily, interpretation of histopathology and immunopathology methods. These concerns
negate the authors’ conclusions and significantly limit any interpretation of the results
shown in the paper. Below we describe key limitations in this publication:

http://www.cdc.gov/vaceinesafety/Activities/cisa/technical revort.html 2014/02/10 63
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1. Lack of validity for the diagnosis of vasculitis: The histologic diagnosis of
vasculitis requires demonstration of an inflammatory infilirate within the vessel wall
that is associated with destructive changes (Ref: Practical Neurology 2002, 2, 80-93).
These changes would be visible with standard hematoxylin and eosin (H&E) stain.
None of the illustrated H&E or immunohistochemical images demonstrate an
inflammatory infiltrate or vascular damage. The only finding illustrated is the
presence of hemorrhage, commonly seen in autopsy specimens. Hence, there is
insufficient evidence presented in this publication to support the diagnosis of
vasculitis in the two fatal case reports.

2. Questionable immunohistochemical methods: Many details of the
immunohistochemical staining are not provided, including the characterization of the
antibody clones, the isotypes of the antibody, and the specific details of the blocking
procedures. Appropriate negative controls were lacking from the IHC methodology;
these should include a negative antibody control {(omission of primary antibody or
non-immune serum) and use of negative tissue samples. Specificity of the primary
antibodies in formalin-fixed, paraffin-embedded tissues is not demonstrated and
cannot be assumed. The specificity of the staining methods‘the authors used has not
been established, and there are many examples of cross-reactive immunostaining
methods that result in false positive tests. Having a clear measurement of the
specificity of the IHC tests noted in the article is critical to interpretation of results.

3. Flawed interpretation of immunohistochemical results: The publication
describes the presence of HPV-16L1 particles within the cerebral vasculature with
some HPV-16L1 particles within the Elood vessel walls. Viral particles, including HPV
particles, are so small that they cannot be visualized by light microscopy; rather,
electron microscopy (EM) would be required to identify viral particles. The authors do
not report methods or data su, gesting?ﬂlat EM was performed on any of the
specimens. The authors only describe findings from IHC staining for the two case-
patient autopsy specimens. No ITHC staining results are described for control
specimens. Without appropriate controls the clinical importance of finding positive
THC results cannot be determined.

4. Lack of information about potential alternative causes of death: There are
insufficient clinical and autopsy data provided in the article to assess potential
alternative causes of death in each case.

The working group also reviewed information from the Vaccine Adverse Event Reporting
System (VAERS) database, available medical records, and the medical literature. A single
VAERS death report of cerebral vasculitis was found in a 37-year-old female with
immunodeficiency and multiple medical problems who had received HPV4 vaccine 45 days
earlier.

A review of published medical literature revealed a single report of two cases of vasculitis
after HPV vaccine; however, both were associated with Henoch-Schonlein Purpura and
neither had cerebral vasculitis (Rheumatology (Oxford).
(http://www.ncbi.nlm.nih.gov/pubmed/22879461) # (http://www.cde.gov/Other/disclaimer.html)
2012 Aug 9. “Vasculitis following HPV immunization”. Melo Gomes S
(http://www.ncbi.nlm.nih.gov/pubmed?term=Melo%20Gomes%203%5BAuthor%
sD&cauthor=true&ecauthor uid=22879461) # (hitp://www.cde.gov/Other/disclaimer.html

Glover M (hitp://www.nchi.nlm.nih.gov/pubmed?term=Glover%20M%5BAuthor%
sD&cauthor=true&cauthor uid=22879461) # (http://www.cdc.gov/Other/disclaimer.
Malone M (hitp://www.ncbi.nlm.nih.gov/pubmed?term=Malone%20M%5BAuthor%

5D&cauthor=true&cauthor uid=22879461) % (http://www.cdc.gov/Other/disclaimer.html) ,

Brogan P (http:/ gwww.ncl_)i.nlm.nih.govzpubmed?;grm:Brggan%ng%5BAuthor%
sD&cauthor=true&cauthor uid=22879461) # (http://www.cde.gov/Qther/disclaimer.htmi) ).

Review of post-licensure VAERS surveillance data, as reported by Slade et al, revealed no
concerning signals for HPV vaccine-associated vasculitis (Slade BA, Leidel L, Vellozzi C et
al. Postlicensure safety surveillance for the quadrivalent human papillomavirus

recombinant vaccine. JAMA 2009;302:750).
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Assessment: After thorough review and discussion of the Tomljenovic article, the CDC-
CISA working group identified substantial methodological concerns and lack of evidence to
support the authors’ conclusions that the two patients had vasculitis, that HPV4 vaccine
particles were in the brain tissue, or that HPV vaccine was causally associated with death
from cerebral vasculitis.

Disclaimer: The information and conclusions in this report are those of the work group

participants addressing this issue and do not necessarily represent the official position of
CDC.

Page last reviewed: September 25, 2013
Page last updated: September 25, 2013
Content source: Centers for Disease Control and Prevention

National Center for Emerging and Zoonotic Infectious Diseases {(NCEZID)
Division of Healthcare Quality Promotion {DHOP)

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA

{,um%
30333, USA ' ' §
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348 - Contact CDC— Uéag&%\im 2 :-\Z/@
INFQ »

http:/fwww.cde.gov/vaccinesafety/Activities/cisa/technical report.html 201407410
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Commentary on coronial inquiry expert witness testimony

Background

Jasmine Renata died in her sleep in September 2009, aged 18 years. Her family believe her death was
caused by the three doses of quadrivalent human papillomavirus vaccine (Gardasil®); she received between
one year and six months earlier, as part of the National Immunisation Programme. Autopsy was unable to
determine a cause of death and her case was referred to the Coroner.

Jasmine's family requested that evidence be given by two international professionals. Dr Christopher Shaw,
a neuroscientist from Canada and Dr Sin Hang Lee, a pathologist from Connecticut, USA. Scientists at the
Immunisation Advisory Centre at The University of Auckland have serious concerns about the scientific
validity of information provided by Drs Shaw and Lee at the coronial hearing into the death of Jasmine
Renata.

The immunisation Advisory Centre has prepared this commentary, addressing the claims presented by Drs
Chris Shaw and Sin Hang Lee. Most of the claims are centred on the purported role of aluminium in the
vaccine at being-able to cause brain disease. There is also the claim that the vaccine was contaminated and
that this also played a role in Jasmine’s death. The claims and assumptions are listed below followed by the
facts and a brief précis of the scientific validity of the claim.

1. The role of aluminium

Claim: In a review of the literature on the safety of aluminium adjuvants in vaccines (1) the authors Lucija
Tomljenovic and Christopher Shaw conclude that vaccine benefits may have been overrated and risk for
adverse effects underestimated and that this matter has not been rigorously evaluated in the medical and
scientific community.

Fact: Other reviews on the safety of aluminium adjuvants and vaccines in general (of which there are many)
consistently support the safety of aluminium adjuvanted vaccines (2, 3). Tomljenovic and Shaw appear to
have cherry picked the research to fit with their theory and omitted work by prominent experts in the field
of aluminium adjuvants, most notably Professor Stanley Hem. There is no description of how the papers
were selected for review or criteria for inclusion or exclusion. This is a serious flaw in any literature review
and an unscientific approach to testing a theory. The paper also includes a range of erroneous
assumptions. The World Health Organization considers the paper seriously flawed
{http://www.who.int/vaccine safety/reports/iun 2012/en/index.html).

A few errors of fact and logic are listed on the following pages.

67



68

Claim: Aluminium is & neurotoxin

Fact: Aluminium is everywhere in the environment and the most abundant metal on the planet. Aluminium
can be found in most body tissues from birth and exposure occurs throughout life without causing any
health probléms. Most aluminium (>95%} in the blood is cleared via the kidneys, following injection of
aluminium directly into the blood around 0.001 — 0.01% finds its way to the brain via receptor mediated
transport (vaccines are not injected into the blood). As with anything large amounts can be dangerous.
People at particular risk of accumulating toxic levels of this metal are patients with renal problems receiving
long term nutritional supplements directly into their blood (parentera) nutrition) (4).

Assumption: Vaccines contain large amounts of aluminium.

Fact: Vaccines do not contain large amounts of aluminium. Relative to daily intakes, vaccines contribute
very little, even in babies who receive aluminium from both breast milk and formiila. The amount of
elemental aluminium in a dose of Gardasil vaccine is around 225 micrograms. We consume around 7,000-
9,000 micrograms per day and around 0.1% is absorbed into the blood (or around 7-9 micrograms) {2, 4).

Assumption: Vaccines given to infants exceed FDA recommendations for maximum daily intakes.

Fact: The FDA guidelines pertain to parenteral nutrition given to premature infants and children with
impaired renal function every day (hence the ‘daily’ limits). Vaccines are given as one offs, not every day

{5}).

Assumption: Aluminium accumulates in the body and reaches toxic levels.

Fact: Aluminium is excreted via the kidneys and urine; there is little build-up over a lifetime of exposure.
Problems generally only arise in cases of regular high daily intakes coupled with renal failure (2, 4).

Assumption: Vaccine derived aluminium has a greater potential to induce neurological damage than that in
diet because it is adsorbed to vaccine antigen and too large to be excreted via the kidneys.

Fact: The fate of most adsorbed aluminium in vaccines is 1) rapid disassociation following injection; 2)
excreted via kidneys. Remaining aluminium is involved in the immune response and endures for longer.
Aluminium adjuvants have been used in vaccines for over 80 years and there is a significant body of
[iterature on their use. There are many studies now available that compare outcomes in people exposed
and unexposed to aluminium adjuvants. They consistently support the safety profile of these adjuvants (3).

Claim: Dr Lee claims that more women suffer adverse events from the HPV vaccine than die from cervical
cancer. He quotes incidence and mortality rates for cervical cancer per 100,000 women. He cites a paper by
Tomljenovic and Shaw that uses raw data {total number of adverse event reports} from passive vaccine
safety surveillance systems from several countries and compares it to mortality rates.

Fact: Passive safety surveillance systems receive reports of events that occur following a vaccine from a
number of sources including health professionals and the public. These reports include any adverse event
that occurs following receipt of a vaccine regardless of what caused the event. There is no denominator in
these systems (how many people were vaccinated) and no causality (what caused the event). These events
can range from minor injection site reactions to death. They serve as warning systems for unusual or
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unexpected patterns. If a passive safety system raised a signal about a new, unexpected or more frequent
event, then other methods are required to assess whether this is a real association or just a coincidence.
Genuine vaccine-associated events are assessed Using other methods that compare outcomes between
vaccinated and unvaccinated people. Using only passive reporting data in the way that Tomljenovic, Shaw
and Lee have done suggests they are either deliberately trying to mislead or have very limited
understanding of basic epidemiology and vaccine safety surveillance. The World Health Organization
(WHO} Global Advisory Committee on Vaccine Safety provides a scientific review of the same data on a
regular basis and this is available on their website.

{http://www.who.int/vaccine safety/reports/jun 2012/en/)

Claim: Dr Shaw claims that he tested post mortem samples of Jasmine Renata’s tissues and found
aluminium in alkof them. He also claims he found human papillomavirus (HPV16) in her brain. Dr Lee, who
was also sent samples, claims'to have found “unnatural results”.

Fact: As mentioried, aluminium is the most common metallic element and third most common element on
earth. [t is present in our food, water, breast milk and we are born with aluminium in our bodies.
Aluminium in the brain would not be an unexpected find. There are reported values for the presence of
aluminium in various human tissues including the brain.

2. The theories of linking vaccine to sudden death

The theories as to how the HPY vaccine could have caused Jasmine Renata’s death are convoluted ang
contradictory. They are almost exclusively based on speculation and require that many unlikely biological
events occur in order for harm to arise. Below we examine a few of them.

Claim: Dr Lee claims to have tested samples of Gardasil from nine countries each with a different lot
number. He claims to have found HPV DNA in them using special techniques. http://sanevax.org/gardasil-
vaccine-found-to-be-contaminated/

Fact: Fragments of vaccine virus DNA for the L1 gene are to be expected in the vaccine as this DNA is
present during the manufacturing process, as with any vaccine. This genetic material is highly degraded and
fragmented and would be expected to be present in miniscule amounts. These fragments are inactive, not
contaminants and do not pose a risk to those vaccinated. Qur bodies come into daily contact with DNA
from external sources from both food and microbes. This is eaten, inhaled and, in the case of microbes,
distributed throughout body.

Theory one — HPV DNA is joined to the aluminium adjuvant
Dr Lee theorises that these fragments of DNA are bound to the aluminium adjuvant present in the vaccine.

Fact: There is no evidence to prove or disprove this theory. How was this tested? Given that the DNA and
the adjuvant have opposite charges it seems theoretically possible that they may bind together but this has
not been demonstrated. Normally within the vaccine formulation a proportion of the vaccine antigen {in
this case the HPV viral-like proteins} are adsorbed to the adjuvant via electrostatic interactions. Once the
vaccine has been administered there is a rapid disassociation of antigen and adjuvant into the extra cellular
fluid at the injection site (6).
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Theory two ~ HPV DNA remains joined to the aluminium adjuvant

Dr Lee speculates that these hypothetically bound DNA fragments remain firmly adhered to the aluminium
adjuvaht.

Fact: There is no evidence to prove or disprove this theory.' No one else has observed these complexes.
There is no description of the methods used to arrive at these results.

Theory three ~ new complex with unknown effects

Dr Lee claims that this DNA and adjuvant complex may constitute a new chemical compound with unknown

effects.
Fact: There is no evidence to suggest such a new chemical compound.

Theory four — phagoctytosis by macrophages and failure of intracellular degradation
causing on going inflammatory response

Dr Lee claims that these adjuvant-DNA complexes would be phagocytised (taken up) by tissue macrophages
after injection and that these DNA fragments, protected from degradation within the cell, may behave as
long acting stimulators to activate the production of inflammatory products such as tumour necrosis factor
(TNF). He then goes on to point out that TNF is a known myocardial depressant capable of causing
hypotension and lethal shock in animals and humans as:well as the symptoms reported by girls who
received Gardasil.

Fact: This is all speculation as no evidence has been provided to support any of these contentions. However
it seems highly unlikely that such a very small quantity of DNA hypothetically bound to aluminium adjuvant

could remain highly bonded and then induce such a massive inflammatory response. Both foreign DNA and

aluminium are ubiquitous in our environment and exposure to both occurs daily from many sources.

Summary Statements

What does the presence of aluminium in brain issue mean?
e Any presence of aluminium in brain tissue samples simply tells us that like the rest of the
population, there was aluminiumn in Jasmine’s tissue.
o The presence of aluminium does not inform us about why Jasmine djed.
e We do not know that the tests carried out by Lee and Shaw were appropriate or with proper
controls, as they have not presented their methods for scrutiny and peer review.

What does the presence of HPY DNA in the brain mean?

o The claimed presence of human papillomavirus type 16 in the brain tissue is difficult to comment
on. What methods were used to detect it? Is this the virus itself or do they mean fragmented DNA?

The amount of residual fragmented DNA in the vaccine is miniscule. it is very hard to believe that
such a tiny amount could find its way throughout the body and be present in a high enough
quantity to be detected by even the most sensitive of methods.

e Another fundamental problem is that the theory about DNA binding to aluminium and the theory
about this complex being found in the brain contradict each other. Dr Lee states that the proposed
DNA-adjuvant complex is phagocytised by macrophage where it resides causing an inflammatory
response. The blood-brain barrier restricts passage of blood-borne cells. It is debateable whether or
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not peripheral macrophage can enter the brain in the first instance and if they do it is likely only to
occur under diseases states and probably limited. So how can this hypothetical complex enter the
brain? This is an error in logic based on several assumptions, none of which have been
demonstrated.

Given the tiny amount of DNA present in the vaccine and the fact most aluminium is excreted and the fact
that this hypothetical DNA-aluminium complex is apparently residing inside macrophage and that
peripheral macrophage do not usually access the brain then detecting this complex in the brain tissue
seems extremely improbable.

The ‘Experts’

Scientific credibility of Drs Shaw and Lee

Dr Shaw has published two pieces of rodent research on the role of aluminium in neurological damage and
several reviews (funded by anti-immunisation lobby groups) on the safety of aluminium adjuvants in-
vaccines (1, 7-9). These review articles are not original research and simply cite a range of material that
appears to support a pre-established position. This is not scientific. There are many articles published that
use a systematic approach to evaluating the safety of vaccines and review articles meeting a strict set of
criteria for quality that address a particular research or clinical question. This repeated failure to use the
scientific method to assess the safety of vaccines and aluminium draws the scientific credibility of Dr Chris
Shaw into serious question.

Dr Lee appears not to have been employed by the Milford Hospital in Connecticut since 2010 and he has
filed a lawsuit against the hospital claiming wrongful termination {(http://sanevax.org/dr-sin-hang-lee-a-
case-study-in-ethics-dont-pay/). Despite this, his name is still being used in association with Milford hospital
(htip://www.stuff.co.nz/dominion-post/news/7445193 /Foreign-DNA-found-in-teenagers-blood ). Dr Lee
has made some erroneous statements about the Gardasil vaccine and also has a major conflict of interest.
¢ Dr Lee claims that the Gardasil vaccine trials demonstrated an increased risk of cervical disease if
women were already infected with the virus.

e Drlee therefore recommends a test prior to women receiving HPV vaccine. He offers a service on
]ine.(for a USDS50 fee) to test them for evidence of existing HPV infection. http://sanevax.org/pre~
vac-hpv-testing-2/
hitp://www weeklyblitz.net/949/dr-sin-hang-lée-joins-forces-with-sane-vax-inc-in

There are two serious issues here,

e  Firstly, the trials did not demonstrate an increased risk of cervical disease in vaccinated women
who had pre-existing infection. The fact is there was a cluster of women in a sub-study with pre-
existing infection who appeared to have an increased risk after vaccination. However on careful
examination of that small study and of all the other studies it was found that the vaccinated group
had different baseline risk factors such as smoking which probably contributed to this anomaly.
Apart from the small sub-group the.rest of the trials did not find any increased risk.

e+ There is a conflict of interest when Dr Lee profits from the proceeds of the testing he recommends.
He is the President and a shareholder in HiFi DNA Tech {http://www.hifidna.com) which provides
the tests he recommends. Dr Lee’s criteria for this HPV DNA testing and its use in clinical decision
rnaking have been highly criticised by other pathologists {10).
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