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COMMENTARY

Contact Vaccinia—Transmission of Vaccinia
From Smallpox Vaccination
John M. Neff, MD
J. Michael Lane, MD, MPH
Vincent A. Fulginiti, MD
Donald A. Henderson, MD, MPH

CONCERN THAT SMALLPOX VIRUS MIGHT BE USED AS

a biological weapon has led to proposals that small-
pox vaccination be offered to at least some of the
US population.1-4 In June 2002, the US Depart-

ment of Health and Human Services’ Advisory Committee
on Immunization Practice recommended that vaccination
be offered to limited numbers of health care personnel who
may be investigating possible cases of smallpox and to those
who might be caring for patients in selected hospitals.5 On
September 23, 2002, the Centers for Disease Control and
Prevention (CDC) distributed detailed operational and lo-
gistic guidelines for implementing a large-scale volunteer
smallpox vaccination program in response to introduction
of smallpox as an act of terrorism.6 These events raise con-
cern about the frequency of serious adverse events, includ-
ing death, that may occur from vaccination. These have been
well documented.7-13 Such severe reactions are far more fre-
quent following smallpox vaccination than following any
other vaccine. Most complications occur in the vaccinees
themselves, but vaccinia virus can be transmitted inadvert-
ently from vaccinees to others, sometimes causing serious
and even fatal adverse reactions.

This article reviews the data regarding the transmission
of vaccinia (contact vaccinia), assesses the potential risks
of such transmission, and suggests preventive measures.
The clinical definitions of conditions that could result
from contact with a vaccinated person or from vaccination
were used in the surveillance activities of the CDC during
the 1960s and 1970s as follows: (1) vaccinia necrosum
(progressive vaccinia): spreading necrosis at the site of
vaccination, with or without metastatic necrotic lesions
occurring elsewhere on the body; (2) eczema vaccinatum
(EV): vaccinial lesions either generalized or as individual
lesions elsewhere than at the vaccination site in a person
who has eczema or a history of eczema; and (3) accidental
infection (AI): vaccinial lesions resulting from uninten-
tional implantation of vaccinia virus in the eye or mouth
or in other parts of the body in the absence of eczema or
other preexisting skin lesions.8 The diagnosis of eczema

was determined by the physician reporting the case
and did not distinguish atopic dermatitis from other
eczematous-like skin conditions.

Reports Before the 1960s
Transmission of vaccinia virus to close contacts has long been
recognized. The unusual susceptibility of patients with what
was called eczema was first described in the late 19th cen-
tury.14 Reports by Weinstein15 and by Greenberg16 on the
outbreak of smallpox in New York City in 1947 described
the adverse events following the vaccination campaign dur-
ing which approximately 5 million to 6 million New York-
ers were vaccinated. Of 45 cases that were reported as gen-
eralized vaccinia (a generalized spread of vaccinial lesions),
38 had preexisting eczema and 7 had no active skin lesions
at the time of exposure.16 Twenty-eight of these cases ac-
quired vaccinia by close contact with someone recently vac-
cinated rather than by vaccination. “Most contacts were in
the home, but a few” patients apparently acquired vaccinia
from a recently vaccinated nurse in the hospital.16 There were
2 deaths in infants 4 and 6 months old who acquired their
infection as a result of contact.16

In a review of all dermal and central nervous system ad-
verse events reported following 544350 primary vaccina-
tions from 1950 to 1954 in Sweden, Lundstrom17 docu-
mented 330 cases of nonencephalitic adverse events, including
2 patients, a 9-month-old and a 1-year-old, who died of EV.
Both acquired vaccinia from vaccinated siblings.

Communitywide Studies in the 1960s
Six communitywide studies conducted during the 1960s,
2 in the United Kingdom and 4 in the United States, pro-
vide information regarding the risk of adverse events fol-
lowing vaccination of large numbers of persons. In an
assessment of the risk of dermal adverse events following
3.8 million primary vaccinations and 1.2 million revacci-
nations for smallpox in Great Britain from 1951 to 1960,
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