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when a child swallows a foreign
object.1 Pharyngeal trauma can be asso-
ciated with trivial injuries that are often

unwitnessed, and the patients often
present with incomplete histories. A
tragic, but important, cause of pharyn-

geal trauma is child abuse.2 Inconsis-
tencies in the patient’s history may alert
clinicians to this serious problem. A
delay in the recognition and manage-
ment of pharyngeal trauma can lead to
avoidable complications such as
retropharyngeal abscess, mediastinitis
and airway compromise.
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Figure 3: Computed tomography scan showing extensive emphysematous collections sur-
rounding the carotids (arrow).

In October 2006, the Israeli minister
of health temporarily suspended the
national influenza immunization

program after 4 elderly patients with un-
derlying cardiovascular disease suddenly
died only days after receiving the in-
fluenza vaccine. There is compelling evi-
dence that subunit and protein-based
vaccines do not trigger sudden death
even in the most vulnerable infants1 and
that influenza vaccines are safe for eld-
erly patients.2 Despite this evidence and
the absence of a biological hypothesis
that connects injection of a subunit vac-
cine with sudden death, the psychologic
impact of the close timing between in-

jection and death was so strong that
vaccination was considered as a poten-
tial death trigger. Although this was
later proven not to be the case,3 this ex-
ample illustrates how the rational ap-
proach of distinguishing a coincidence
from a cause4 fades when a severe unex-
pected event occurs soon after what one
might instinctively believe to be a puta-
tive cause.

Both human instinct and the art of
medicine include the search for causes
and triggers of adverse events. The in-
tensity of the search increases when the
outcome is unexpected, severe or dis-
abling; when it is poorly understood;

and when it affects a previously healthy
person whom we love or care for. Ac-
cordingly, decades of experience and
multiple large-scale epidemiologic
studies have not yet convinced all peo-
ple that vaccination does not cause sud-
den infant death, autism or asthma.
The likelihood of an event being con-
sidered a trigger or a cause of disease
apparently increases if the event is per-
ceived to be aggressive (needle, com-
pulsory immunization) or complex
(immune stimulation), if it has long-
lasting effects (induction of immunity)
or if the disease is only partly character-
ized. New vaccines meet all of these cri-
teria; thus, the likelihood of a new vac-
cine being incriminated as a trigger for
a severe outcome is extremely high.

The likelihood of a temporal associa-
tion between vaccination and a given dis-
ease is proportional to vaccine coverage.

Autoimmune diseases after adolescent or adult 

immunization: What should we expect?
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This likelihood increases rapidly during
the implementation of a large-scale im-
munization program and is proportional
to the prevalence of the disease in the tar-
get population. In contrast to programs
for immunization of children, programs
to immunize adolescents and young
adults are still in the early stages, and lit-
tle is known about the baseline incidence
of many diseases in these populations.
For example, a national alert was rapidly
issued by public health authorities in the
United States following reports of 
5 cases of Guillain–Barré syndrome
(GBS) among college students who had
been immunized with Menactra. One
year later, the US Food and Drug Admin-
istration (FDA) and the US Centers for
Disease Control and Prevention (CDC)
issued the following statement: “At this
time, CDC and FDA cannot determine
with certainty whether Menactra does in-
crease the risk of GBS in persons who re-
ceive the vaccine and, if so, to what de-
gree.”5 They also comment that
“additional, larger studies are being
planned to provide a more definitive as-
sessment.”5 This conclusion is politically
and scientifically sound. However, it is of
little help to those who advise parents or
the public about whether vaccination in-
creases the risk for Guillain–Barré syn-
drome. We have learned from recent his-
tory that large-scale epidemiologic
studies take many years to perform, and
that uncertainty prevails during this
time. We have also learned that even the
most powerful epidemiologic studies
that find absolutely no statistical associa-
tion between vaccination and adverse
outcomes can, by definition, never con-
clude that there is zero risk. Thus, con-
cerns about vaccine safety may ir-
reversibly affect the public’s confidence
and the success of immunization pro-
grams, even if these concerns are eventu-
ally found to be unsubstantiated. This is
illustrated by the very low vaccine cover-
age against hepatitis B in France more
than 10 years after the initial reports of
cases of multiple sclerosis that occurred
after hepatitis B vaccination.6

It does not take much foresight to
predict that after the large-scale imple-
mentation of a new vaccine (e.g, vacci-
nation of adolescent and adult women
against human papillomavirus [HPV]),
physicians will be faced with patients

presenting with diseases that occurred
within days, weeks or months of injec-
tion. Because HPV immunization re-
quires injection of 3 vaccine doses over
a 6-month period, virtually anything
that occurs during 1 year in the adoles-
cent’s life will be temporally associated
with an injection of the vaccine. Adoles-
cent and young women are often con-
sidered to be healthy people who have
outgrown the vulnerability of childhood
and who are not yet affected by senes-
cence. Thus, the baseline incidences of
many diseases have not been studied in
these populations. This prevents us
from predicting which adverse events
are more likely than others to occur af-
ter vaccination because of coincidence.

We have proposed a novel approach
to estimate disease prevalence among
adolescent and young women. This ap-
proach makes use of the rate of emer-
gency department consultations, admis-
sions to hospital and outpatient
consultations recorded within a health
maintenance organization (HMO).7 Us-
ing this approach, we determined emer-
gency department use by women regis-
tered with Northern California Kaiser
Permanente Medical Care Program
HMO in 2005 (i.e., before introduction
of the HPV vaccine). We identified a 
total of 12 443 consultations by  214 896
adolescent girls aged 9–18 years. Most
consultations were because of infections
(35%) and psychosomatic or psychiatric

conditions (30%). Gynecological issues
(excluding pregnancy-related issues)
were frequent (6%). Less than 1% (127
per 100 000 girls) of consultations were
because of uterine pain or bleeding.7 If
80% of these girls had received a saline
injection on a schedule similar to that for
HPV vaccination (i.e., 0, 1 and 6 months),
about 10 per 100 000 girls who presented
with uterine bleeding or pain that re-
quired emergency care or admission to
hospital would have presented within
1 week of receiving a injection. Such a
temporal association may not be consid-
ered coincidental when the preceding
event was receipt of a vaccine against
cervical cancer.

A substantial proportion (6%) of
emergency medical care was required
because of immune-mediated diseases.
Allergy-related diseases were most
common and affected more than 350
per 100 000 girls. If 80% of these girls
had received a saline injection, 5 per
100 000 girls would have presented
with an allergy-related disease within
24 h of injection. 

In addition, autoimmune-mediated
conditions were not rare in this popula-
tion. The most frequent diagnosis was
type 1 diabetes mellitus (50 per 100 000
emergency consultations), followed by
Bell’s palsy, ocular diseases and autoim-
mune thyroiditis.7 We found that, com-
pared with Guillain–Barré syndrome and
multiple sclerosis, the rate of admission

Key messages

• It is tempting to consider that 2 events that occur in close temporal association are
causally related. This temptation is greatest for outcomes that are unexpected, se-
vere or disabling; for outcomes whose pathophysiology is poorly understood; and
for outcomes that affect previously healthy people whom we love or care for.

• The temptation to consider a temporal association as causal increases if the event
is perceived to be aggressive or complex, if it has long-lasting effects or if the dis-
ease is only partly characterized.

• The likelihood of a temporal association between vaccination and an adverse event is
proportional to vaccine coverage and to disease prevalence in the target population.

• Autoimmune diseases occur in adolescents and young women, and they are more
frequent in young women.

• The large-scale implementation of a new vaccination program in a population of
adolescent and young women inevitably will markedly increase the number of ap-
parent cases of autoimmune diseases occurring after immunization.

• Coincidences are not indicative of a causal link.
• Determining local health-resource use before and after initiation of a new vaccina-

tion program may be a useful method to provide the rapid answers that vaccine
safety concerns deserve to protect public health.
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to hospital because of thyroiditis, inflam-
matory bowel diseases and lupus was
much higher. The incidence of each of
these diseases was in the range that is
easily picked up by passive surveillance
systems (1–10 per 100 000); thus, it is
likely that these diseases would be ob-
served and reported in temporal associa-
tion with injection during any large-scale
intervention. Immunization has repeat-
edly been evoked as a potential cause or
trigger of autoimmune disease, an as-
sumption that is supported by biological
plausibility and by some experimental
animal models. Although the evidence
supporting this hypothesis in humans
remains extremely limited,8 the onset or
relapse of a severe autoimmune disease
within a few weeks of an injection would
surely be considered as being potentially
induced by the vaccine.

When we performed a similar analy-
sis of medical-resource use by young
women (aged 19–28 years), we found a
much higher rate of consultations and
admissions to hospital because of au-
toimmune diseases compared with
adolescent girls.7 Thyroiditis was the
most common diagnosis (more than
280 admissions to hospital per 100 000
women). Diagnoses of thyroiditis and
multiple sclerosis were more than
10 times more frequent among young
woman compared with adolescent
girls. Lupus and rheumatoid arthritis
were also much more prevalent diag-
noses among young women. Thus, the
likelihood of an occurrence or a relapse
of an autoimmune-mediated disease
occurring within a few weeks of any in-
tervention in a population of young
women is very high. This issue, along
with the age distribution of new HPV
infections in adolescent and young
women, was taken into account by
health authorities in Switzerland who
have recommended that catch-up vacci-
nation programs for HPV be limited to
women aged 20 years or less.9

Consequently, the large-scale imple-
mentation of a new vaccination pro-
gram in adolescents and young women
inevitably will markedly increase the
number of reports of apparent autoim-
mune diseases occurring within a few
days, weeks or months of injection.
However, although frequent, these co-
incidences will not be indicative of a
causal link. In order to demonstrate a
causal link between vaccination and
diseases, it must be shown that the risk
of disease is increased among women
who were vaccinated compared with
those who were not. 

We also suggest that analysis 
of health-resource usage in pre-
intervention periods can provide ini-
tial estimations of whether an inter-
vention is associated with a specific ad-
verse event. Assessing the baseline
incidence of each autoimmune disease
in adolescents and young adults,
through large-scale epidemiologic stud-
ies performed in both pre- and post-
intervention periods, is not feasible and
would be of limited usefulness because
of heterogeneity of populations in dif-
ferent areas, which would necessitate
monitoring at the local level. 

Furthermore, it remains difficult to
predict which temporal associations will
be of sufficient concern to become a vac-
cine safety issue or scare. For example,
Guillain–Barré syndrome is much more
rare in adolescents and young adults
compared with other autoimmune-
mediated diseases. Thus, the frequent
consideration that it may be triggered by
vaccine injection reflects the influence of
factors other than temporal association.
It is tempting to postulate that the per-
ceived likelihood of the contribution of a
vaccine trigger to an adverse event is one
of these factors, as it affects physicians’
concerns, reporting rates and, eventu-
ally, the public at large. Determining lo-
cal health resource use both before and
after an immunization program is initi-

ated appears to be a useful approach to
provide the rapid answers that vaccine
safety concerns deserve and to thus pro-
tect the population and the immuniza-
tion program (i.e., public health).
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