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Background: Routine vaccination against smallpox (variola) ceased in the US in 1976. However, in 2002 limited coverage
for military personnel and some healthcare workers was reinstituted. In March 2008, ACAM2000° replaced Dryvax® as
the vaccine used in the United States against smallpox. Unintentional transfer of vaccinia virus from a vaccination site by
autoinoculation or contact transmission, can have significant public health implications. We summarize unintentional
virus transfer AEs associated with ACAM2000°® since March 2008 and compare with Dryvax®.

Results: We identified 309 reports for ACAM2000° with skin or ocular involvement, of which 93 were autoinoculation
cases and 20 were contact transmission cases. The rate for reported cases of autoinoculation was 20.6 per 100,000 vac-
cinations and for contact transmission was 4.4 per 100,000 vaccinations. Eighteen contact transmission cases could be
attributed to contact during a sporting activity (45%) or intimate contact (45%). Of the 113 unintentional transfer cases,
6 met the case definition for ocular vaccinia. The most common locations for all autoinoculation and contact cases were

arm/elbow/shoulder (35/113; 31%) and face (24/113; 21%).

Methods: We reviewed 753 reports associated with smallpox in the Vaccine Adverse Event Reporting System and CDC
Poxvirus consultation log, reported from March 2008 to August 2010. Reports were classified into categories based upon

standard case definitions.

Conclusion: Overall, unintentional transfer events for ACAM2000°® and Dryvax® are similar. We recommend continued
efforts to prevent transfer events and continuing education for healthcare providers focused on recognition of vaccinia
lesions, proper sample collection, and laboratory testing to confirm diagnosis.

Introduction

Though smallpox vaccination, for the prevention of variola,
has been practiced in the United States since the 1800s and
adverse events (AEs) have been continuously observed,"? the fre-
quency of AEs associated with the smallpox vaccine (vaccinia
virus) was not described nationally for the United States until
the 1960s.3® Generalized vaccinia was recognized as the most
common AE, and children less than one year experienced the
largest number of all AEs. While the effort to eradicate small-
pox worldwide continued, routine vaccination against smallpox
ceased in the United States in 1976; however, vaccination of
special groups, including some military personnel and research
laboratory personnel who could be exposed to Orthopoxviruses,
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continued.” Then in December 2002, in response to the pos-
sibility of bioterrorism using variola virus, the US National
Smallpox Vaccination Program was initiated as part of response
preparedness efforts. Vaccination was offered to first responders,
public health and healthcare providers designated by authori-
ties as individuals who would investigate and care for initial
cases of smallpox. Although vaccination has continued among
military personnel, the vaccination program was suspended
for domestic civilian healthcare response personnel after the
first year due to, among other factors, a perceived unfavorable
risk-to-benefit ratio. During the first four months of the pro-
gram over 300,000 additional military, public health and health
care personnel received smallpox vaccination with Dryvax®.
At that time a Smallpox Vaccine Safety Working Group (SVS
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WARNING:
See full prescribing information for complete boxed warning

¢ DMpyocarditis and pericarditis (suspect cases observed at a rate of 5.7
per 1000 primary vaccinees (95% CI: 1.9-13.3)), encephalitis,
encephalomyelitis, encephalopathy, progressive vaccinia, generalized

resulting in permanent sequelae or death, ocular complications,
blindness and fetal death, have occurred following either primary
vaccination or revaccination with live vaccinia virus smallpox
vaccines. These risks are increased in certain individuals and may
result in severe disability, permanent neurological sequelae and/or
death [see Warnings and Precautions (5)].

vaccinia, severe vaccinial skin infections, erythema multiforme major
(including STEVENS-JOHNSON SYNDROME), eczema vaccinatum

site or contact lesion could result in ongoing transmission.'?
Additionally, vaccinees may have close contact with per-
sons with pre-existing conditions, and though vaccinees are
asked, they may not always be aware of conditions among
family members and other close contacts that could put
these individuals at increased risk of AEs following infec-
tion, including eczema vaccinatum or even death.

A new smallpox vaccine, ACAM2000®, was approved
by the FDA on August 31, 2007. On February 29, 2008,
ACAM2000° replaced Dryvax® as the only smallpox vaccine
available for use in the United States." Pre-clinical and clini-

cal trials demonstrated that ACAM2000® had similar safety

Figure 1. ACAM2000° Blackbox warning.?

and immunogenicity to Dryvax®.5-"7 However, the vaccines

WG) was established through the Advisory Committee on
Immunization Practices (ACIP) to monitor the safety of the pro-
gram. Surveillance for AEs was conducted through the Vaccine
Adverse Event Reporting System (VAERS), co-managed by
the Food and Drug Administration (FDA) and the Centers for
Disease Control and Prevention (CDC), and enhanced through
the CDC’s Epidemic Information Exchange (Epi-X) secure web-
site and clinical consultation services. Active surveillance was
also conducted for more common, non-serious AEs through a
telephone survey of vaccinees.®

In 2008, the SVS WG published findings from the first 18
mo of the program.”'® Unlike the 1960s when the population
targeted for smallpox vaccination consisted mainly of children,
the program begun in 2002 focused exclusively on healthy adults
and primarily on military personnel. Based on the SVS WG
findings the following AEs were recommended to be reported
to VAERS and state health departments: unintentional trans-
fer of vaccinia (inadvertent autoinoculation, contact transmis-
sion, ocular vaccinia), super-infection of the vaccination site or
regional lymph node, generalized vaccinia, eczema vaccinatum,
progressive vaccinia, erythema multiforme or Stevens-Johnson
Syndrome, fetal vaccinia, post-vaccinial central nervous system
diseases, myo/pericarditis and dilated cardiomyopathy." These
conditions, as well as blindness and fetal death, appear within
a black box warning on the package insert of ACAM2000®
(Fig. 1). Some of these AEs are serious and even life threatening
particularly to those with pre-existing conditions such as atopic
dermatitis and heart disease. Therefore, prospective vaccinees
are screened for these pre-existing conditions which, if present,
preclude vaccination. In the context of a defined exposure to
variola virus, only severe immunodeficiency (such as would ren-
der an individual unlikely to benefit from receiving vaccination)
would constitute an absolute contraindication to vaccination.!?

Smallpox vaccine is a live virus vaccine administered into the
epidermis using a bifurcated needle. Vaccinia virus proliferates
at the inoculation site which contains viable virus until the scab
falls off and intact skin has regrown (2—4 weeks). Until chis
occurs, unintentional transfer of vaccinia virus to other parts
of the vaccinee’s body (autoinoculation) or to others (contact)
can occur. Proper site management and hand hygiene can pre-
vent such transfer. Delayed recognition of an autoinoculation
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differ. ACAM2000® is produced in cell culture, from a
clonal virus derivative of Dryvax® and is considered a second
generation vaccine. The number of percutaneous punctures used
to administer ACAM2000 to persons receiving their first small-
pox vaccination (15) is greater than had been used for Dryvax
(3).1"" A recent study” summarized contact vaccinia trans-
mission events from December 2002 to March 2011, a period
when both Dryvax® and ACAM2000® were used. Additional
case reports and investigations of sporadic contact transmission
events associated with ACAM2000® have been described.!*20-23
However, no comprehensive review of post-marketing AE has
been performed for ACAM2000® to allow comparison against
rates seen with Dryvax®. This analysis summarizes and describes
unintentional transfer events since ACAM2000® was released.

Results

From 1 March 2008 to 31 August 2010, 450,284 (MILVAX,
personal communication) ACAM2000® vaccinations were given
to military members and 1,234 (CDC Drug Services, personal
communication) to civilians. A total of 309 AEs were reviewed;
of these 289 were vaccine recipients, the remaining were con-
tacts of vaccinees. Of the 289 reports among vaccine recipients,
23 were classified as serious, as defined by the Code of Federal
Regulations if at least one of the following was reported: death,
life-threatening illness, hospitalization or prolonged hospitaliza-
tion, or permanent disability.**

One hundred ninety-six reports were excluded because a clas-
sification could not be made due to insufficient information
(58 reports) or because they met exclusion criteria (i.e., an
alternative diagnosis or clinical impression was rendered) (138
reports) (Fig. 2). Of the remaining 93 vaccinee reports reviewed
for autoinoculation, three were classified as confirmed, 26 as sus-
pect cases and 64 as possible (Fig. 3). Most autoinoculation cases
(63/93) occurred in males age 18-29, which is consistent with
US military demographics (Table 1).% The rate for reported sus-
pect and confirmed autoinoculation cases was 6.4 per 100,000
vaccinations or 20.6 per 100,000 vaccinations if all reported
autoinoculation cases are included (Table 2). Of the 20 non-
vaccinees, 16 were confirmed and 4 were possible (Fig. 3). The
rate of reported cases per 100,000 vaccinations was 4.4 for all
contact cases (Table 2). These rates are similar to rates reported
for Dryavax® (Table 2).
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Similar to the autoinoculation cases, the majority
of individuals who met the case definition for contact
transmission and had possible or confirmed contact
infections were aged 1829, but unlike the autoinocu-
lation cases (83% male), 50% of the individuals who
were inadvertently infected were female (Table 3).
Most contact infections could be attributed to expo-
sures during either recreational contact sports—such
as wrestling (45%)—or during intimate contact (e.g.,
embracing, coitus) (45%) (Table 3). Exposures at two
sporting venues resulted in a total of 8 contact infec-
tions, 2 of which were the result of tertiary spread (i.e.,
a downstream transmission event in which the initial
contact case is the source).

For 9 of the 16 confirmed contact infections the
date of lesion onset and date of first provider visit
was documented; the average time for an individual
to seek care upon noticing a lesion was 4 d (range
3-6). In 9 other instances, where a differential diag-
nosis was stated for the initial exam, vaccinia was not
suspected. The most common non-vaccinia diagno-
ses considered were herpes (5; 56%) and methicillin-
resistant Staphylococcus aureus (45 44%). Molluscum
contagiosum, impetigo and viral exanthem were also
considered.

The location of vaccinia lesions provides clues as to
how the virus transmission event may have occurred
(e.g., rubbing eyes after touching vaccination site)
and can also influence treatment decisions (e.g., use
of vaccinia immunoglobulin). Of the 93 autoinocula-
tion cases and 20 contact vaccinia cases, 6 (5%) met
the case definition for ocular vaccinia (4 autoinocula-
tion, 2 contact). Most unintentional transfer lesions
were located on the arm/elbow/shoulder (35; 31%),
face (24; 21%), and torso (16; 14%) (Table 4). This

NOT A CASE

Inconsistent with case definition -OR-
Clinical impression or diagnosis® other than
autoinoculation or cross contamination is
stated

UNCLASSIFIED

Lesion or rash stated, but lacks a description
i.e.rashonleg - OR-

Reaction cannot be distinguished from
vaccination site or if it extends beyond the
area of the dressing

CONTACT

Possible:

Development of papules, vesicles, pustules
or scabs that appear within 2-10 days after
contact with a vaccinated individual (no
more than 3 weeks post-vaccination) or
someone diagnosed with generalized
vaccinia, eczema vaccinatum, or progressive
vaccinia;

If stated, eruption(s) do not begin resolving
within 2-3 days of onset;

No other diagnosis made

Confirmed:

Possible case that has laboratory evidence of
vaccinia infection on the basis of testing skin
lesions by PCR -OR-

Immunoglobulin G and Immunoglobulin M
positive serum ELISA with no history of
prior vaccination

AUTOINNOCULATION

Possible:

Presence of one or more or coalescing
papules, vesicles, pustules, or scabs at a site
other than the vaccination site, and extends
beyond the area of the dressing;

If stated, papules, vesicles, pustules, or scabs
appear no earlier than 4 days after initial
vaccination and up to 10 days after final
resolution and scarring of vaccination site;
If stated, lesions do not resolve within 3 days
of onset.

Suspect:

Clinical impression or clinical diagnosis
states autoinoculation, cross contamination,
or secondary inoculation -OR-

Lesions are described as pox-like or satellite
at a location beyond the area of the dressing

Confirmed:

Possible or Suspect case that has laboratory
evidence of vaccinia infection on the basis of
testing skin lesions -AND-

Was not diagnosed with generalized vaccinia,
eczema vaccinatum or progressive vaccinia

OCULAR

An autoinoculation or contact case that has
erythema or edema of the conjunctiva
(conjunctivitis®), eyelid (blepharitis®), or
periocular area’ or inflammation of the
cornea (keratitis)

Figure 2. Case definitions adapted from the smallpox vaccine adverse reactions
surveillance guidelines' and Brighton Collaboration Vaccinia Virus Vaccine Adverse
Events Working Group.®' 2Examples include: erythema multiforme, urticaria, non-

viral pustulosis, viral exanthem. ®!Conjunctivitis: inflamed membrane that lines the

inner surface of the eyelid and exposed surface of the eyeball excluding the cornea

with serous or mucopurulent discharge and the presence of vesicles, ulcerations, or

“moist appearing” white lesions. ‘Blepharitis: pustules, edema, hyperemia of eyelid
+/— lymphadenopathy (periauricular or submandibular), cellulitis, fever. “Periocular
area: papules, vesicles or pustules above the brow or below the inferior occipital
rim, but not involving adnexa, lids, lid margins or canthi.

observation remained consistent when considering autoinocu-
lations independent of contact inoculations. In contrast, when
considering only contact vaccinia, genital lesions (5; 25%) were
more common than those on the torso (1; 5%) Lesion constel-
lations described as “diffuse” as well as lesions on the abdomen,
chest, or joints were reported only in possible autoinoculation

cases (Table 4).
Discussion

The objectives of this study were to determine if autoinocula-
tion and contact vaccinia rates differ between ACAM2000®
and Dryvax® and to summarize these events in a contemporary
context. Our findings suggest that overall unintentional transfer
events for ACAM2000® and Dryvax® are similar (Table 2). In
general, these results are consistent with the state surveys per-
formed in the 1960s evaluating AEs associated with Dryvax®.
These studies were performed with the intent to capture less severe
clinical illness.*® However, the contact vaccinia rate observed in
this study is somewhat higher than was observed in the 1960s.
This might reflect the current robust efforts to investigate all

www.landesbioscience.com

suspected instances of contact transmission or could in part stem
from contemporary deficits in vaccine-derived immunity in the
general population. When comparing our findings to the Neff,
et al. study performed in 2004,” we find a nominally higher rate
of autoinoculation (20.6 per 100,000) with ACAM2000® than
Dryvax® when all case categories are included (i.e., confirmed,
suspect, possible). However, when imposing more stringent cri-
teria for case inclusion (only suspect and confirmed cases) the
rate drops to 6.4 per 100,000 vaccinations, which is lower than
the 2004 rate of 7 per 100,000 for Dryvax®. A cautious interpre-
tation would suggest that the actual rate might lie somewhere
between and that autoinoculation rates should be viewed as hav-
ing remained essentially unchanged since ACAM2000® was
released in March 2008.

Similar to reports published in 2004 and 2011, we found
that contact vaccinia was associated primarily with sports and

intimate contact.»!>2¢

However, the previous studies found that
females were primarily affected by contact transmission while we
found an even distribution between males and females. This is
most likely a function of the proportion of sporting event clusters

represented in our study, most of which involved men. We also
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450,284 military and 1234
civilians vaccinated
(N=451,518)

1
1
1
v
VAERS reports recorded

for Smallpox Vaccine
(n=751)

 —

Reports excluded (n= 445)
Vaccination outside study period, n=71
Contact occurred prior to 1 March 2008 , n=2
No rash, lesion or eye involvement, n=356
Vaccinated, but vaccination date not recorded, n=16

Additional reports
Epidemiologic linkaage of ‘unknown vaccine’, n =2
Consultation log case not in VAERS, n=1

VAERS & Consultation
reports reviewed
(n=309)

/o

Excluded (n=196)
Not a Case, n=138
Unclassified, n=58

Autoinoculation (n=93)
Confirmed, n=3
Suspect, n=26
Possible, n= 64

N\

Contact (n=20)
Confirmed, n=16
Possible, n=4

transfer of vaccinia.

Figure 3. Flow diagram illustrating selection, exclusion, and classification of VAERS reports that were reviewed as potential cases of unintentional

found that many contacts waited an average of 4 d from lesion
onset to seek care, and many clinicians did not consider vaccinia
in the differential diagnosis at the patient’s first exam. Delayed
consideration of vaccinia as a possible diagnosis could lead to
additional transmission events, through either direct or indirect
(i.e., bed linens or towels) transmission modalities. Just as the vac-
cination site can shed the virus up to 4 weeks after vaccination so
do contact vaccinia lesions. In this series of reports we found that
delays in identifying contact infections may have contributed to
two tertiary transmission events. Ensuring the cessation of ongo-
ing spread ultimately required the coordinated efforts of multiple
State-based and Federal agencies, academic institutions, provid-
ers and vaccinees.*!

Because vaccinia can be transferred to any location on the
body, the lesion location can serve as a clue as to how transmis-
sion might have occurred (i.e., if fomites were involved). This
information can be useful to aid in providing recommendations
to patients about reducing risks. In the 1960s, the eye was the
most common location of unintentional transfer, accounting
for approximately 80% of all autoinoculations,*®*” whereas in
2004, they accounted for 13%’ and only 5% in our study. This
disparity could be attributable to the age of vaccinees, as chil-
dren (prominent among vaccinees in the 1960s) may be some-
what more prone than adults to touching their eyes without first
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ensuring hand hygiene was performed vs. differences in the vac-
cines used. In our study, the most common location for uninten-
tional transfer lesions was the arm/elbow/shoulder suggesting
that transfer events may be a result of either poor hand hygiene
during bandage changes or improper bandaging. The face was
also a common location, unsurprising in light of the frequency
with which humans touch their faces.?®%

Although our findings are consistent with previous smallpox
vaccine safety studies, the frequencies of unintentional transfer
of vaccinia adverse events associated with ACAM2000® pre-
sented are estimates. VAERS is a passive surveillance system,
reporting of adverse events relies on both the clinical recogni-
tion of the adverse event and its reporting. Thus, the rates pre-
sented here may actually be underestimates of the true incidence
of inadvertent transmission events. VAERS reports are often
subjective and may contain incomplete information. Laboratory
testing is the only way to confirm that a rash or lesion is due
to vaccinia. Unfortunately, most VAERS reports summarized
in this study did not include laboratory testing of the lesion(s);
therefore, most cases were classified based on clinical impression
or rash description. Also, most VAERS reports did not include
the level of detail outlined in surveillance guidelines" for suspect
unintentional transfer. As a result, reports might have been mis-
classified thereby affecting estimated rates.
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Table 1. Characteristics of persons report vaccinated between 1 March 2008 and 31 August 2010 with ACAM2000%, vaccinees with a VAERS adverse

event report that included signs or symptoms consistent with a rash, lesion or eye involvement
Case Classification, no. (%)
Possible Total

Confirmed?® Suspect

e autoinoculation autoinoculation autoinoculation autoinoculation Nota Case Unclassified
Gender
Male 2 (67) 23 (89) 53 (83) 78 (84) 101 (73) 50 (86)
Female 1 (33) 3 (12) 10 (15) 14 (15) 34 (25) 8 (14)
Unknown — — 1 Q) 1 (1) 3 —
Age Group
3-5° — — — = = 1T @
6-17 = — — — — -
18-29 3 (100) 21 (81) 47 (73) 71 (83) 93 (67) 42 (72)
30-39 — 3 (1) 13 (20) 16 (17) 30 (22) 1 (19
40-49 — 1 @ 3 (5 4 (4) 1 (8) 4 (7
50-59 — = = = 1 () —
60+ — — 1T @ 1T — —
Unknown — 1T @ = 1M 3 —
Military
Yes 3 (100) 6 (23) 15 (23) 24 (26) 43 (31) 10 (17)
Unknown — 20 (77) 49 (77) 69 (74) 95 (69) 48 (83)
Total 3 26 64 93 138 58

2includes a case that may be generalized vaccinia distribution and stage of lesions not clearly described. "no one under 17 has been recommended for

smallpox vaccination since 1972, most likely an error in the report. < — designates zero cases identified for this category.

Table 2. Rate of unintentional transfer per 100,000 vaccinations by vaccine type, study year, and age group vaccinated.

Vaccine type, study year, and age group vaccinated

Dryvax® ACAM2000° Dryvax® and ACAM2000
19633 1963* 1968° 1968° 2004° 2010 2011
Transfer type
Allages Allages Allages Allages =17yold 217 yold 217 yold
Suspect, confirmed Suspect and
and possible confirmed only

Autoinoculation 0.7 — 1.1 234 14.5 20.6 6.4 —

Contact 0.6 = 0.8 2.7 7 4.4 3.5 5.4

Not Specified — 41.7 — — — — — —

Our findings suggest that inadvertent inoculation rates for
ACAM2000® are unchanged from those seen in 2004 when
Dryvax® was used to vaccinate a similarly aged population. Our
study highlights potential risks—certain adult behaviors and
delays in diagnosis—that can be mitigated through proper vac-
cination site bandaging, good hand hygiene and increased aware-
ness among providers and vaccinees. Despite current measures in
place to mitigate these risks through instructions from trained
vaccinators at the time of vaccination and providing each vac-
cinee with the FDA-approved Medication Guide (which outlines
proper care of the vaccination site and items in contact with the
site, frequent hand washing, what to avoid after vaccination and
information about serious side effects including contact trans-
mission), cases of inadvertent inoculation still occur. An evalua-
tion of the understanding and behavior of vaccinees with regard

www.landesbioscience.com

to risks of the vaccine might help identify gaps in the educational
process and could contribute to reducing cases of inadvertent
transmission further. We also recommend continuing education
for military and civilian physicians (particularly for those civilian
physicians who practice in communities near military installa-
tions) focused on recognition of vaccinia lesions, proper sample
collection, and the importance of laboratory testing to confirm
diagnosis. Consultative services are available through the Centers
for Disease Control and Prevention and the Department of
Defense’s Vaccine Healthcare Centers Network.

Methods

VAERS receives reports of AE from health care providers, vaccine
recipients, vaccine manufacturers, and other interested parties.
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Table 3. Characteristics of persons with contact vaccinia associated with
persons vaccinated with ACAM2000® between 1 March 2008 and 31
August 2010 reported to VAERS or recorded in CDC's consultation log

Case Classification, no. (%)

Characteristic Confirmed Possible Total Contact
Gender
Male 8 (50) 2 (50) 10 (50)
Female 8 (50) 2 (50) 10 (50)
Age Group
6-17 2 (13) — 2 (10
18-29 12 (75) 1 (25) 13 (65)
30-39 1 (6) 1 (25) 2 (10)
Unknown 1 (6 2 (50) 3 (15)
Military
Vaccinee
Yes 11 (69) 1 (25) 12 (60)
Unknown 5 (31) 3 (75) 8 (40)
Patient a
Civilian
Yes 14 (87) 1 (25) 15 (75)
No 2 (13) 1 (25) 3 (15)
Unknown — 2 (50) 2 (10)
Type of
Contact
Sports 8 (50) 1 (25) 9 (45)
Intimate 7 (44) 2 (50) 9 (45)
Towel 1 (6) 1 (25) 2 (10)
Total 16 4 20

aDesignates zero cases identified for this category. PTertiary case, initial
9 gory. y
event was sports.

Because passive surveillance systems like VAERS are subject to
many limitations such as underreporting, biased reporting, and
incomplete information, it is usually not possible to verify causal
associations between vaccines and AEs from VAERS reports.*
A query performed on 29 November 2010 of Smallpox
Vaccine VAERS reports from March 2008 until September
2010 yielded 751 reports (Fig. 3). Data fields queried included
the following: VAERS ID, Gender Code, Age, Vaccine, State/
Territory of Report, Month Reported, Month Vaccinated and
Adverse Event Description. A total of 445 reports were excluded.
Seventy-one reports were excluded because the date of vaccina-
tion did not occur during the study period, 1 March 2008 and 31
August 2010. Two reports were excluded because they described
instances of contact transmission that occurred prior to March
2008. The AE description was reviewed for the remaining 678.
Of these, 356 were excluded because they did not contain a
description of signs or symptoms consistent with a rash, lesion or
eye involvement and an additional 16 were excluded the vaccina-
tion date was not reported. Two additional reports, listed under

1494 Human Vaccines & Immunotherapeutics

“unknown vaccine,” were identified through epidemiologic link-
age with another report in the data set.

CDC Poxvirus and Rabies Branch personnel provide consul-
tations for clinicians suspecting poxvirus infections; an internal
record of such consultations was reviewed to identify additional
events or information not reported to VAERS. Confirmed labora-
tory results from the consultation log were matched to a VAERS
report based on clinical description and limited demographic
information and added to the data set. One additional contact
case was identified after reviewing the consultation log bringing
the total number of reports reviewed to 309. Additionally, 15 con-
firmed contact cases were matched to a VAERS report. Clinical
and demographic information not provided in the VAERS report
was included in the data set to provide a more comprehensive
description of the cases.

Due to the variability in the information provided in VAERS
reports, current case definitions provided by the smallpox vac-
cine adverse reactions surveillance guidelines' and Brighton
Collaboration Vaccinia Virus Vaccine Adverse Events Working
Group® were modified specifically for this report to optimize the
information available and designate the level of certainty associ-
ated with classification (Fig. 2). The textual descriptions of the
AE were reviewed and individual cases were classified based on
these modified definitions. Cases identified as possible, suspect,
or confirmed autoinoculation or contact vaccinia cases were
reviewed further to identify if they met the case definition of ocu-
lar vaccinia. For instances in which multiple symptoms occurred
consistent with rash, skin lesion or ocular involvement, the case
was classified based on the category for which the most clinical
information was recorded.

Laboratory testing for human Orthopoxvirus infections is
performed in State and Federal government reference laborato-
ries. Laboratory confirmation consists of quantitative PCR tech-
niques, except where active lesions are not available for testing,
serologic specimens are tested.*>3 Human subject procedures
were reviewed and determined not to meet the definition of
research on human subjects.
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Table 4. Location? of lesions or rash for all possible, suspect, and confirmed cases of inadvertent transfer of vaccinia virus reported to VAERS or re-
corded n CDC's consultation log associated with persons vaccinated with ACAM2000® between 1 March 2008 and 31 August 2010 by inoculation type

Autoinoculation, no. (%)

Confirmed Suspect Possible Total Confirmed
Number of Cases 3 26 64 93 16
Location
Abdomen — — 5 (8) 5 (8) —
Arm/elbow/shoulder 1 (33) 8 (31) 19 (30) 28 (30) 5 (31
Back — 5 (19) 6 (9 1 (12) =
Chest — — 2 (13) 2 (2 2 (13)
Diffuse — — 13 (20) 13 (14) —
Eye® 1 (33) 3 (12 — 4 (4 2 (13)
Face 1 (33) 8 (31) 6 (8) 15 (16) 7 (44)
Foot/Toe — 2 (8 5 (7) 7 (8) =
Genital 1 (33) 2 (8 2 (3 5 (5) 5 (31
Hand/Finger — 6 (23) 7 (1) 13 (14) 2 (13)
Joints — — 3 @ 3 3 —
Leg/knee/thigh 1 (33) 1 (4) 10 (14) 1n (12 2 (13)
Neck — 2 (8 7 (10 9 (10) 2 (13)
Scalp — 1T @ 1 (M 2 (2 =
Torso 1 (33 2 (8 12 (19) 15 (16) 1 (6)
Unknown — 1T @ 4 (6) 5 (5) 2 (13)

20One case may have multiple sites of involvement; Fits the case definition of ocular vaccinia (Fig. 2).
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