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17 females, and the median age of the patients was 36 years
([range =21-53 years). The median number of doses received was
3 (range 1-7 doses). Eight (24%) patients who developed alopecia
had other medical conditions: SLE { 1), hypothyroidism {2}, panhy-
popituitarism (1), Henoch-Schonlein purpura and chronic steroid
dependence (1), dissecting cellulitis (2) or folliculitis of the scalp
(1), and transverse myelitis (1). There were 4 cases of alopecia
areata, of which 2 cases were positive rechallenges which occurred
between 1 and 2 weeks after AVA #1 and #2, and AVA #2 and #3.

There were 8 reports of uterine hemorrhage after AVA with
different etiologies (i.e., abnormal PAF, post-menopausal bleed-
ing, miscarriage, fibroids, menses (2), pregnancy, and spotting}.
The 30 VAERS reports of cyst formation after AVA also showed
different characteristics (1.e., pericardial cyst, recurring cysts, seba-
ceous cysts, multiple cysts, cystic rash, macular cyst, ovarian cyst
_ {2), injection site cyst, epididymal cyst, dissecting cellulitis, cyst
-(12), pilinodal cyst, bone cyst, ganglionic cyst, baker’'s cyst, epi-
dermal inclusion cyst, and mucous retention cyst (2)). There were
23 reports of gastritis in association with multiple symptom com-
plaints.

3. Discussion

The Institute of Medicine's Committee to Assess the Safety and
Efficacy of the Anthrax Vaccine found no evidence that people face
an increased risk of experiencing life-threatening or permanently
disabling adverse events immediately after receiving AVA, when
compared with the general population, nor did it find any con-
vincing evidence that people face an elevated risk of developing
adverse health effects over the longer term, although data are lim-
ited in this regard (as they are for all vaccines) [1]. The FDA's review
of VAERS AVA reports received through August 15, 2005 found
no causal relationship between deaths and other serious adverse
events (other than some injection site reactions and some reports
of allergic reactions) and the administration of AVA, but recom-
mended some conditions (e.g., systemic lupus erythematosus, optic
neuritis, arthritis) for further study [4]. The AVEC review of VAERS
reports following AVA vaccine concluded that there was not a “high
frequency or unusual pattern” of serious adverse events or other
medically important AEs, but the Committee did identify a few rare
events (e.g., aggravation of spondyloarthropathy, anaphylactoid
reaction, arthritis, and bronchiolitis obliterans organizing pneu-
monia) as possibly or probably being caused by the vaccine [2,3].
Cases involving a wide range of adverse events (e.g., pemphigus vul-
garis, rheumatoid arthritis, lymphocytic vasculitis, optic neuritis,
polyarteritis nodosa, aggravation of spondyloarthropathy, arthritis,
bronchiolitis obliterans organizing pneumonia) temporally associ-
ated with AVA vaccination are reported in the medical literature
[4,25-30]. The results of our review confirm previous findings—we
did not find any unexpected serious adverse event that could
be definitively linked to AVA vaccination, however, given VAERS
methodologic limitations, continuous monitoring by other studies
with the ability to test specific hypotheses, is warranted [22].

DoD policy requires submission of a VAERS report for post-
vaccination health events that result in hospitalization or loss
of time from duty of more than 24 h [1]. The number of events
reported to VAERS may be influenced by increased media cov-
erage regarding a particular vaccine (i.e., “stimulated” reporting)
[20]. Media coverage of AVA vaccine-related events occurred dur-
ing the years 1998-2002, including the well-publicized concerns
about the safety of AVA vaccination at Dover Air Force Base, the rec-
ommendations of Advisory Committee on Immunization Practices
published in the MMWR, and reports on the safety and/or efficacy
of AVA vaccine from the Department of Health and Human Services

(DHSS), Anthrax Vaccine Expert Committee (AVEC), and the Insti-
tute of Medicine [1-3,5,6.9.31]. The highest VAERS reporting rates
occurred during or shortly after this time period (Fig. 1).

The number of reports presented in this report 1s less than the
sum of the recent reports and the number reported in an earlier FDA
report [4] due to continual updates in the VAERS data (e.g., addi-
tional information received about existing reports, consolidation
of some reports, andfor quality checks on the database). A num-
ber of conditions that were addressed in the earlier FDA report
are not mentioned because no new serious VAERS reports of these
conditions were received during the recent period (and included
dates to determine onset interval), or some reports were received
but they did not substantively change the conclusions indicated in
the earlier FDA document (e.g.. optic neuritis, GBS, diabetes mel-
litus, erythema multiforme, anaphylactoid reaction, bronchiolitis,
pemphigus vulgaris, vasculitis, facial palsy, atrial fibrillation) [4].

Approximately 3.6-34% of vaccine recipients experience local
injection site reactions within days of AVA vaccination, while<1%
experience systemic events (fever, chills, malaise) (12, 13, 32-34);
these reactions occur at rates comparable to those observed with
other vaccines [1,34]. In our VAERS review, injection site reac-
tions, myalgia, arthralgia, headache, and fatigue were common
complaints of AVA recipients who filed reports with VAERS regard-
less of the severity of the report (non-serious, serious). The crude
reporting rate of injection site reactions was higher in females than
males (female: 8.3 per 100,000 administered doses, male: 1.9 per
100,000 administered doses). Female susceptibility to develop local
reactions after vaccinations has been noted by multiple authors
[1.4,32-34]. McNeil et al. estimate that women have at least twice
the risk of having an injection site reaction compared to men (2.78
age-adjusted relative risk, 95% Confidence Interval: 2.29, 3.38) for
multiple vaccines [33]. The exact factors accounting for these sex
differences are not known but may be a function of differences in
muscle mass, dose per unit of body mass, physiologic factors, or
differences in healthcare-seeking behavior [1,32-34].

The mean annual incidence rate of ALS is 0.8-2.0 per 100,000
persons |[35-43), Horner et al reports the overall occurrence of ALS
is 0.43 per 100,000 military personnel per year [39]. An increased
incidence of ALS among Gulf War veterans [39,40] and an increased
death rate from ALS in military personnel compared to those
who did not serve has been reported [41], however these stud-
ies did not specifically evaluate AVA vaccination as a risk factor
for ALS |39-42]. In VAERS, there were 3 reports of ALS, all of
which were fatality reports, for a crude reporting rate of 0.05 per
100,000 administered doses. Although the median age of ALS at
the time of onset ranges from 56 to 67.5 years [35-37.43], the
median age of AVA vaccinees with ALS in reports to VAERS was
38 years (range=28-44 years). The median age of persons sub-
mitting VAERS reports after AVA vaccination was older than the
mean age of active duty military personnel (38 years vs. 28 years).
Case review of the ALS fatalities reported to VAERS did not provide
significant support for a direct, causal link between ALS and AVA
vaccine.

Vaccine-associated autoimmune disease has been reported
within several weeks after vaccination |44-46|. Schonberger et
al. (1979) reported an increased risk in the development of Guil-
lain Barre Syndrome (GBS) within the 5-10 week period after
receipt of the 1976 “swine flu” influenza vaccine [45]. Others have
reported thrombocytopenic purpura after vaccination [46-50]. In
VAERS there were a few case reports with onset or exacerbation of
immune-related symptoms within several weeks of AVA vaccina-
tion (e.g., rheumatoid arthritis with radiologic changes consistent
with disease, psoriasis, transverse myelitis, ALS, and a patient who
died with autoimmune disease symptoms who was found to be
ANA-positive with 55A antibodies prior to her receiving AVA). It is
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unclear whether AVA played a role in their disease development or
progression or whether the relationship to AVA vaccination is sim-
ply temporal: however, these events were not reported with high
frequency nor did the clinical symptoms (e.g., interval between vac-
cine and onset of symptoms) follow a consistent pattern. Nearly
6 million doses of AVA have been administered during the past
9 years, and the crude reporting rates for the selected serious
AEs (i.e., multiple sclerosis, transverse myelitis, ALS, rheumatoid
arthritis, polyarteritis nodosa and psoriasis) evaluated in our study
appears to be below the background rate in the general population
[35-38,51-62]; however, because the appropriate risk interval for
comparison is unclear, the optimal comparisons could not be made.
VAERS reporting rates must not be interpreted as incidence rates
primarily because of limitations of VAERS (e.g., under-reporting
~and unconfirmed diagnoses); it is possible that the AE might have
- occurred by chance after vaccination [22]. Despite this limitation,
VAERS was able to identify a safety signal by detecting an excess
incidence of intussusception among infants who received a live,
tetravalent, rhesus-based rotavirus vaccine; this finding led to vol-
untary withdrawal of the vaccine from the market [63-66)].

There were 30 serious reports of multisystem illness (M5I)
[2,3,24]. In all but 2 cases, information submitted to VAERS did
not contain sufficient information to determine the duration of
the multi-system disease or of its symptoms. Compared to cases of
MSI without neurological symptoms (e.g., paresthesias, headache),
patients who developed neurological symptoms were younger
(median age = 37 years vs. 46 years), and the interval from vaccina-
tion to symptom onset was longer (median interval = 178 days vs.
46 days). Whether the longer interval from vaccination to symp-
tom onset reflects a longer latency period before the development
of neurological findings, or is an artifact indicative of only a tem-
poral association could be investigated in future studies. The data
reported to VAERS regarding MSI after AVA vaccination is at this
time insufficient to establish a causal relationship between AVA
and MSI [2.3.24].

We reviewed reports of suicide after AVA and found no pat-
tern with regard to vaccine dose number or time interval between
vaccination and death. Eaton et al. reports the suicide rate among
military personnel to be lower than among civilians of the same
age, but these rates are not specific to personnel who received AVA
vaccine [67]. Whether personnel who receive AVA are more likely
than other military personnel to experience depression and suici-
dal ideation may deserve further exploration, although such study
would need to adequately control for possible confounders (e.g.,
stress associated with deployment) and likely be methodologically
challenging.

VAERS has methodological limitations inherent to passive
surveillance systems such as under-reporting, reporter-bias,
incomplete reporting, lack of consistent diagnostic criteria, lack
of a control group, and lack of data as to the precise number of
doses of vaccine administered to the population; however, VAERS
has strengths that make it essential to the U.5. vaccine safety mon-
itoring system [22]. It is the only vaccine surveillance system that
covers the entire U.5. population and is the largest U.5. repository
of case reports of events temporally associated with vaccination.
Other strengths include the timely availability of data from a geo-
graphically diverse population, the ability to detect possible new,
unusual or rare adverse events and to generate hypotheses that
may be tested in other databases [22]. Spontaneous report-based
surveillance programs can perform an important function by gen-
erating signals of potential problems that may warrant further
investigation.

Our review of VAERS reports did not definitively link any
unexpected serious adverse event to AVA vaccination, other than
injection site and some allergic reactions. Review of serious

and death reports did not show a distinctive pattern indicative
of a causal relationship to vaccination (e.g. consistent time
interval between vaccination and onset of symptoms, positive
re-challenge). Additionally, our study included review of reports
highlighted by data mining screening of VAERS which did not reveal
specific events with a consistent clinical pattern. If crude reporting
rates of AEs approached or exceeded the background rate for those
conditions, concern about a possible association between AVA and
that condition would be raised. While we did not observe any such
elevation, our reassurance must be tempered by the acknowledged
limitation of under-reporting. Nevertheless, the varied approaches
we used to evaluate VAERS led to the same conclusion.

Like many vaccines, AVA can cause local injection site and aller-
gic reactions [1,5,6,12-15,32-34]. In this regard, the CDC's Vaccine
Analytic Unit, DoD, the FDA, and the National Vaccine Advisory
Committee collaborated on a research agenda with the objective
of analyzing unusual AEs using the DoD’s longitudinal system
for tracking vaccinations and medical events in military person-
nel, the Defense Medical Surveillance System (DMSS), including:
idiopathic optic neuritis [29], and AEs possibly associated with
concurrent multiple vaccination administration [68]. Other study
topics include AVA vaccine and diabetes mellitus, atrial fibrillation,
connective tissue diseases, GBS, Stevens Johnson Syndrome and
Toxic Epidermal Necrolysis [4,68,69]. Results from a clinical trial of
a reduced AVA vaccination schedule are pending |32]. As with any
medical product, we cannot rule out that some rare adverse events
could be caused by AVA. Continued monitoring of VAERS and anal-
yses of potential associations between AVA vaccination and rare,
serious events is warranted.
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