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of avian origin, which became avail-
able in the mid-1950s, provided an
opportunity to immunize persons
likely to be exposed to this disease.
Veterinarians, an acknowledged risk
group, were encouraged by various
schools of veterinary medicine and
State veterinary associations to ob-
tain pre-exposure prophylaxis (1).
The guidelines on rabies prophylaxis
issued by the Public Health Service
Advisory Committee on Immuniza-
tion Practices (ACIP) in 1967 rec-
ommended pre-exposure immuniza-
tion for veterinarians and other
high-risk groups (2). The more re-
cent ACIP guidelines of June 1980
(3) include recommendations for a
series of three injections followed by
a serologic test to determine if an
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adequate rabies antibody response
has occurred. Additional boosters
are suggested for those without de-
tectable antibodies; biennial boost-
ers are recommended for those with
continuing exposure.

In Tennessee, veterinarians were
given the opportunity to determine
their extent of immunologic protec-
tion against rabies at the annual
Tennessee Veterinary Medical Asso-
ciation convention in January 1977.
A serologic testing service was pro-
vided by public health workers.

Methods
Throughout the sessions of the con-
vention, it was announced that sero-
logic testing for determining im-
mune status against rabies was
available onsite and without charge.
Descriptive data were obtained from
each participant by means of a brief
questionnaire that included age,
year of graduation from veterinary
college, history of immunization in
veterinary college, and the date
when the most recent booster was
received.

A blood specimen was drawn from
each participant. After all the speci-
mens were obtained, they were sent
to the Viral Zoonoses Laboratory of
the Center for Disease Control

(CDC) in Lawrenceville, Ga., where
they were tested for rabies antibodies
by the rapid fluorescent-focus in-
hibition test (4). CDC considers
titers of 1:16 or greater to represent
an adequate response to rabies vac-
cine; titers equal to 1:15, question-
able; and titers less than 1:15, in-
adequate levels of antibodies.

Test results and the appropriate
ACIP recommendations for estab-
lishing or maintaining an acceptable
degree of protection were mailed to
each participant. Participants with
inadequate or questionable titers
were advised to obtain a booster and
to submit a serum specimen 10 to 20
days thereafter for an evaluation of
antibody response. A biennial vac-
cination was recommended for the
veterinarians who had serologic evi-
dence of protection.

All of the participants were con-
tacted by telephone 2',2 years after
the 1977 convention. They were
asked if they had received a booster
since then, and they were also ques-
tioned about any post-exposure im-
munization they had obtained dur-
ing their careers.

Results
Of the 160 veterinarians who at-

tended the convention, 26 (16 per-
cent) volunteered to submit blood
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samples for rabies antibody testing.
The ages of the participants ranged
from 27 to 60; the mean age was 41.
The time since graduation from vet-
erinary college ranged from 1 to 27
years. Of the 26 participants, 18 (69
percent) had received a booster at
some time after graduation. Of 23
who had graduated at least 2 years
before the convention, 7 (30 per-
cent) had been vaccinated within
the 2 years before they volunteered
to participate. Overall, the partici-
pants averaged 5.5 years since their
last pre-exposure rabies immuniza-
tion.
No evidence of a serologic re-

sponse from a rabies vaccination was
seen for 15 (more than half) of the
veterinarians tested. Two had ques-
tionable titers of 1:15, and 9 had
protective levels of 1:16. Rela-
tively high titers of ~ 1:40 were
seen in 7 of the protected group;
however, 6 of these veterinarians
had had additional post-exposure
prophylaxis at least once during
their careers, and 1 had recently re-
ceived the then experimental human
diploid cell vaccine (HDCV). Thus,
only 2 (16 percent) of 20 partici-
pants had protective antibody levels
related solely to a pre-exposure im-
munization.
Two years after the test results

and recommendations were mailed
to the participants, only one partici-
pant had obtained a booster. This
veterinarian, who initially had an
unacceptable titer, did not submit a
post-immunization blood specimen
for evaluation of antibody response.

Discussion
Although statistical inferences con-
cerning attitudes of the veterinarian
cormmunity toward pre-exposure im-
munization cannot be made from
our volunteer sample, our results as
well as anecdotal reports underscore
the general apathy toward pre-ex-
posure rabies immunization among
veterinarians. Only 16 percent of a
large delegation of veterinarians
took advantage of a readily avail-
able, cost-free serologic testing serv-
ice, and only 1 participant had at-
tempted to maintain protection in
the 2 subsequent years.

The apparent lack of concern
among these veterinarians may have
been generated by the decline in
human cases and in the incidence of
rabies in domestic animals. Perhaps
for these reasons and the fact that
no fatality from rabies has occurred
among clinical veterinarians in the
United States for more than 20
years, most veterinarians may per-

ceive the risk as insignificant. How-
ever, as recently demonstrated by
the mass rabies exposure at a vet-
erinary diagnostic laboratory in
Colorado (5), a decline in incidence
alone does not preclude the need for
continuing prevention. In our study,
six veterinarians had obtained post-
exposure prophylaxis because of
rabies-proved exposures during their
clinical practice. Furthermore, the
rabies virus remains endemic in wild
animals in most areas of the United
States.
Apathy toward immunization also

may have been accentuated by a
misconception that a single series
provides lifelong protection, as well
as by the bothersome procedures
necessary to sustain and document
immunologic protection. Although
pre-exposure immunization and fol-
lowup serologic testing may be read-
ily available in veterinary colleges,
this may not be the case in private
practice. Among our group of par-
ticipants, only 7 of the 23 in prac-
tice for more than 2 years had ob-
tained a booster according to the
recommendations. This lack of ad-
herence to an immunization sched-
ule and the low rate of immunologic
protection observed in our partici-
pants and others stress the need for
use of the more immunogenic
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human diploid cell strain rabies vac-
cine for pre-exposure prophylaxis
(6-11).
The following table shows the

pre-exposure immunization regimen
with HDCV currently recom-
mended by the ACIP.

Procedure Interval
1 ml intramuscu-

lar injections . . . Day 0, 7, 21, or 28
Serum for rabies

antibody test-
ing'. 2-3 weeks after

last injection
Booster for main-

taining protec-
tion .Every 2 years

'Testing may be arranged through
the State health department.

2 If antibody response is inadequate,
give booster dose and repeat titer in, 2 to
3 weeks. Contact the State health de-
partment or the Center for Disease Con-
trol, Atlanta, Ga., if antibody response
remains inadequate.

Data collected in the United
States indicate that 98.4 percent of
the people who follow this regimen
will develop antibodies, in contrast
to 80-90 percent for those who re-
ceive duck embryo vaccine (3). The
recent availability of licensed

HDCV in the United States pro-
vides an impetus for veterinarians
to obtain immunologic protection
against rabies. At the time we were
preparing this manuscript, HDCV
was being distributed in this coun-
try through government institutions
(for example, health departments
and county hospitals) by the Meri-
eux Institute in France. A domestic
supply of HDCV is expected to be
marketed in the future by Wyeth
Laboratories. Thus, we stress the
need for increased availability of
HDCV and for a re-emphasis by
public health and veterinary groups
for pre-exposure immunization of
those at risk.
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A serologic service for determin-

ing antibody levels due to prior
rabies immunization was provided
at an annual convention of the Ten-
nessee Veterinary Medical Associa-
tion in January 1977. A total of 26
veterinarians volunteered to partici-
pate, and only 2 had adequate serum
levels of antibody related solely to a
pre-exposure immunization. An addi-

tional six veterinarians had high
titers of antibody-probably the re-
sult of post-exposure immunization
after rabies-proved incidents. The
level of protection for veterinarians
appears to be low, which suggests
a need for a re-emphasis on immuni-
zations and for increased availability
of the relatively new human diploid
cell vaccine.
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