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1. Purpose. To provide general policy and recommendations for the prevention and treatment of
rabies among Navy and Marine Corps personnel, their family members, Military Sealift Command
(MSC) personnel, civil service workers, and other authorized beneficiaries who are at risk of
exposure to rabies infected animals, per references (a) through (e).

2. Cancellation. NAVMEDCOMINST 6220.4.

3. Background

a. Rabies is a viral zoonosis transmitted via the saliva of infected mammals that is reportable
per reference (c). Transmission to humans is primarily by bites from infected animals. The virus
enters the central nervous system of the host, causing an encephalomyelitis that is almost always
fatal. However, recent postexposure treatment protocols (enclosure (1)) have been very effective
in preventing clinical rabies disease. Disease prevention remains the best method to reduce the
threat of this age-old disease. Rabies has become more prevalent among wild animal populations
-- especially raccoons, skunks, and bats -- in the United States and can be transmitted from
domestic animals in close contact with humans (enclosure (2)). More rabies cases are reported
annually from cats than dogs in the United States showing the need for an aggressive animal
control program, especially for feral cats. Rabies remains a threat to Navy and Marine Corps
personnel deployed to or living in tropical or subtropical regions in both urban and rural settings
and in most other countries. In most other countries -- including most of Asia, Africa, and Latin
America -- dogs remain the major species with rabies and the most common source of rabies
among humans. The potential threat of rabies dictates robust surveillance for animal bites and
strong programs for animal control on Navy and Marine Corps facilities.
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b. Rabies is preventable but is most often fatal if the diagnosis is delayed or treatment is not
timely or appropriate as indicated. Administration of rabies postexposure prophylaxis is a
medical urgency, not a medical emergency, but the decisions must not be delayed.

4. Action
a. Commanders, commanding officers, officers in charge, and masters of MSC ships must:

(1) Ensure standard procedures exist for the investigation, evaluation, tracking, follow-
up, and management of animal bites occurring among their personnel. For shore installations,
this should be accomplished through a formal Rabies Control Board which should incorporate
veterinary, preventive medicine, animal control, wildlife, conservation, and other appropriate
personnel that are cognizant of rabies risks and involved with critical aspects of the disease risk
cycle. A meeting should be conducted monthly and more frequently if needed. Representatives
from local public health institutions may be included since animal control measures may extend
beyond base fence lines.

(2) Ensure adequate supplies of Rabies Immune Globulin and human rabies vaccines are
maintained. For operational units, these should be included in Authorized Medical Material
Allowance Lists based on usage levels and allowing for additional needs while deployed.

(3) Educate personnel on the risks and consequences of animal bites, appropriate
measures to prevent bites from stray or wild animals, and general measures to obtain evaluation
and treatment upon possible exposure in garrison and while deployed.

b. Medical Department personnel must:

(1) Evaluate personnel with potential rabies exposure, provide appropriate prophylaxis
and/or treatment based on criteria in enclosures (1) and (2), as well as updates from the Centers
for Disease Control and Prevention. Consultation is encouraged from the supporting Navy
Environmental and Preventive Medicine Unit (NEPMU) (enclosure (3)). Consideration for
treatment of clinically defined rabies infection in humans warrants consultation with Navy
infectious disease specialists.

(2) Involve local preventive medicine personnel and ensure submission of required
reports through the Naval Disease Reporting System per reference (d). Compliance with State
and local reporting requirements is also indicated.

(3) Maintain liaison with local public health authorities concerning the threat of rabies
infection from domestic and wild animals.

(4) Complete DD 2341 and maintain a file of these cases including follow-up. See
paragraph 6 for form availability.
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5. Chemoprophylaxis and Treatment. Enclosures (1) and (2) provide current clinical practice
guidelines for evaluating patients and providing treatment as needed. Updates are available from
http://www.cdc.gov. Enclosure (4) provides a flowchart for evaluation of those patients.

a. Evaluation of patients presenting with animal bite must include review of current
Tetanus-diphtheria (Td) immunization status per reference (e).

b. Evaluation in Isolated Settings. Obtain guidance by contacting the cognizant NEPMU or
United States Embassy medical personnel in the port or area where the exposure occurred. Post-
exposure prophylaxis must be started as soon as possible in situations where the animal species
is known to transmit rabies, the status of the implicated animal cannot be determined, or the
deployment status of the patient will cause further delays in obtaining information and/or
treatment.

6. Form. The DD 2341 (Jun-92) is available in fillable portable adobe format (pdf) at:
http://www.dior.whs.mil/forms/DD2341.PDF.

(g —

M. L. COWAN

Available at: http://navalmedicine.med.navy.mil/default.cfm?sel Tab=Directives
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Human Rabies Prevention — United States, 1999

Recommendations of the Advisory
Committee on Immunization Practices (ACIP)

Summary

These revised recommendations of the Advisory Committee on Immuniza-
tion Practices update the previous recommendations on rabies prevention
(MMWR 1991:40[No.RR-3]:1-14) to reflect the current status of rabies and
antirabies biologics in the United States. This report includes new information
about a human rabies vaccine approved for U.S. use in 1997, recommendations
regarding exposure to bats, recommendations regarding an observation period
for dome;stic ferrets, and changes in the local administration of rabies immune
globulin.

INTRODUCTION

Rabies is a viral infection transmitted in the saliva of infected mammals. The virus
enters the central nervous system of the host, causing an encephalomyelitis that is
almost always fatal. After the marked decrease of rabies cases among domestic ani-
mals in the United States in the 1940s and 1950s, indigenously acquired rabies among
humans decreased substantially (7). In 1950, for example, 4,979 cases of rabies were
reported among dogs, and 18 cases were reported among humans. Between 1980 and
1997, 95-247 cases were reported each year among dogs, and on average only two
human cases were reported each year in which rabies was attributable to variants of
the virus associated with indigenous dogs {2). Thus, the likelihood of human expo-
sure to a rabid domestic animal in the United States has decreased greatly. However,
during the same period, 12 cases of human rabies were attributed to variants of the
rabies virus associated with dogs from outside the United States (3,4). Therefore, in-
ternational travelers to areas where canine rabies is still endemic have an increased
risk of exposure to rabies.

Rabies among wildlife — especially raccoons, skunks, and bats — has become
more prevalent since the 1950s, accounting for >85% of all reported cases of animal
rabies every year since 1976 (7). Rabies among wildlife occurs throughout the conti-
nental United States; only Hawaii remains consistently rabies-free. Wildlife is the most
important potential source of infection for both humans and domestic animals in the
United States. Since 1980, a total of 21 (58%) of the 36 human cases of rabies diag-
nosed in the United States have been associated with bat variants (2,5,6). In most
other countries — including most of Asia, Africa, and Latin America — dogs remain
the major species with rabies and the most common source of rabies among humans.
Twelve (33%) of the 36 human rabies deaths reported to the Centers for Disease Con-
trol and Prevention (CDC) from 1980 through 1997 appear to have been related to
rabid animals outside the United States (2,6).

*For assistance with problems or questions about rabies prophylaxis, contact your local or state
health department. If local or state health department personnel are unavailable, call the
Division of Viral and Rickettsial Diseases, National Center for Infectious Diseases, CDC at
(404) 639-1050 during working hours or {404) 639-2888 during nights, weekends, and holidays.
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Although rabies among humans is rare in the United States, every year approxi-
mately 16,000-39,000 persons receive postexposure prophylaxis (7). To appropriately
manage potential human exposures to rabies, the risk of infection must be accurately
assessed. Administration of rabies postexposure prophylaxis is a medical urgency,
not a medical emergency, but decisions must not be delayed. Systemic prophylactic
treatments occasionally are complicated by adverse reactions, but these reactions are
rarely severe (8-12).

Data on the safety, immunogenicity, and efficacy of active and passive rabies
immunization have come from both human and animal studies. Although controlied
human trials have not been performed, extensive field experience from many areas of
the world indicates that postexposure prophylaxis combining wound treatment, pas-
sive immunization, and vaccination is uniformly effective when appropriately applied
(13-18). However, rabies has occasionally developed among humans when key
elements of the rabies postexposure prophylaxis regimens were omitted or incor-
rectly administered (see Treatment Outside the United States).

RABIES BIOLOGICS

Two types of rabies immunizing products are available in the United States
(Table 1):

® Rabies vaccines induce an active immune response that includes the production
of neutralizing antibodies. This antibody response requires approximately 7-
10 days to develop and usually persists for 22 years.

® Rabies immune globulin (RIG) provides a rapid, passive immunity that persists
for only a short time (half-life of approximately 21 days) (19).

In all postexposure prophylaxis regimens, except for persons previously immu-
nized, both products should be used concurrently.

TABLE 1. Rabies biologics — United States, 1999

Human rabies vaccine Product name Manufacturer
Human diploid cell vaccine Pasteur-Merieux Serum et Vaccins,
(HDCV) Connaught Laboratories, Inc.
¢ Intramuscular Imovax® Rabies Phone: {(800) VACCINE (822-2463)
¢ Intradermal Imovax® Rabies I.D.
Rabies vaccine adsorbed Rabies Vaccine BioPort Corporation
(RVA) Adsorbed (RVA) Phone: (5617) 335-8120
e Intramuscular
Purified chick embryo cell RabAvert™ Chiron Corporation
vaccine (PCEC) Phone: (800) CHIRONS (244-7668)

¢ Intramuscular

Rabies immune globulin {RIG) Imogam® Rabies-HT Pasteur-Merieux Serum et Vaccins,
Connaught Laboratories, Inc.
Phone: (800) VACCINE (822-2463)

BayRab™ Bayer Corporation Pharmaceutical Div.
Phone: (800) 288-8370
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Vaccines Licensed for Use in the United States

Four formulations of three inactivated rabies vaccines are currently licensed for
preexposure and postexposure prophylaxis in the United States (Table 1). When used
as indicated, all three types of rabies vaccines are considered equally safe and effica-
cious. The potency of one dose is 22.5 international units (IU) per 1.0 mL of rabies
virus antigen, which is the World Health Organization recommended standard (20). A
full 1.0-mL dose can be used for both preexposure and postexposure prophylaxis.
However, only the Imovax® Rabies I.D. vaccine (human diploid cell vaccine [HDCV] )
has been evaluated and approved by the Food and Drug Administration (FDA) for the
intradermal dose and route for preexposure vaccination (27-24). Therefore, rabies
vaccine adsorbed (RVA) and purified chick embryo cell vaccine (PCEC) should not be
used intradermally. Usually, an immunization series is initiated and completed with
one vaccine product. No clinical studies have been conducted that document a change
in efficacy or the frequency of adverse reactions when the series is completed with a
second vaccine product.

Human Diploid Cell Vaccine (HDCV)

HDCV is prepared from the Pitman-Moore strain of rabies virus grown on MRC-5
human diploid cell culture, concentrated by ultrafiltration, and inactivated with beta-
propiolactone (76). It is supplied in two forms:

e |ntramuscular {IM) administration, a single-dose vial containing lyophilized vac-
cine that is reconstituted in the vial with the accompanying diluent to a final
volume of 1.0 mL just before administration.

¢ |ntradermal {ID) administration, a single-dose syringe containing lyophilized vac-
cine that is reconstituted in the syringe to a final volume of 0.1 mL just before
administration (25).

Rabies Vaccine Adsorbed (RVA)

RVA was developed and is currently manufactured and distributed in the state of
Michigan by BioPort Corporation. The vaccine is prepared from the Kissling strain of
Challenge Virus Standard (CVS) rabies virus adapted to fetal rhesus lung diploid cell
culture {(26-31). The vaccine virus is inactivated with betapropiolactone and concen-
trated by adsorption to aluminum phosphate. Because RVA is adsorbed to aluminum
phosphate, it is liquid rather than lyophilized. It is approved for IM administration only
as a 1.0-mL dose.

Purified Chick Embryo Cell Vaccine (PCEC)

PCEC became available in the United States in autumn 1997 (32). It is prepared
from the fixed rabies virus strain Flury LEP grown in primary cultures of chicken
fibroblasts. The virus is inactivated with betapropiolactone and further processed by
zonal centrifugation in a sucrose density gradient. It is formulated for IM administra-
tion only. PCEC is available in a single-dose vial containing lyophilized vaccine that is
reconstituted in the vial with the accompanying diluent to a final volume of 1.0 mL just
before administration.
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Rabies Immune Globulin Licensed for Use in the United States

The two RIG products, BayRab™ and Imogam® Rabies-HT (Table 1), are an
antirabies immunoglobulin (IgG) preparation concentrated by cold ethanol fractiona-
tion from plasma of hyperimmunized human donors. Rabies neutralizing antibody,
standardized at a concentration of 150 IU per mL, is supplied in 2-mL (300 1U) vials for
pediatric use and 10-mL (1,500 IU) vials for adult use; the recommended dose is
20 IU/kg body weight. Both RIG preparations are considered equally efficacious when
used as described in this report (see Treatment of Wounds and Immunization).

PRIMARY OR PREEXPOSURE VACCINATION

Preexposure vaccination should be offered to persons in high-risk groups, such
as veterinarians, animal handlers, and certain laboratory workers. Preexposure vacci-
nation also should be considered for other persons whose activities bring them into
frequent contact with rabies virus or potentially rabid bats, raccoons, skunks, cats,
dogs, or other species at risk for having rabies. In addition, international travelers
might be candidates for preexposure vaccination if they are likely to come in con-
tact with animals in areas where dog rabies is enzootic and immediate access to
appropriate medical care, including biologics, might be limited. Routine preexposure
prophylaxis for other situations might not be indicated (33,34 ).

Preexposure prophylaxis is administered for several reasons. First, although pre-
exposure vaccination does not eliminate the need for additional therapy after a rabies
exposure, it simplifies therapy by eliminating the need for RIG and decreasing the
number of doses of vaccine needed — a point of particular importance for persons at
high risk for being exposed to rabies in areas where immunizing products might not
be available or where they might be at high risk for adverse reactions. Second, pre-
exposure prophylaxis might protect persons whose postexposure therapy is delayed.
Finally, it might provide protection to persons at risk for inapparent exposures to
rabies.

Intramuscular Primary Vaccination

Three 1.0-mL injections of HDCV, RVA, or PCEC should be administered intramus-
cularly (deltoid area) — one injection per day on days 0,7, and 21 or 28 (Table 2). In a
study in the United States, >1,000 persons received HDCV according to this regimen.
Antibody was found in serum samples of all subjects when tested by the rapid fluores-
cent focus inhibition test (RFFIT). Studies with other products have produced
comparable results (21,35-39).

Intradermal Primary Vaccination

A regimen of three 0.1-mL ID doses of HDCV, one each on days 0, 7, and 21 or 28,
is also used for preexposure vaccination (Table 2) as an alternative to the 1.0-mL |IM
regimen for rabies preexposure prophylaxis with HDCV (8,21,22,24,35-37,40). A
single dose of lyophilized HDCV (Imovax® Rabies 1.D.) is available prepackaged for
reconstitution in the syringe just before administration. The syringe is designed to
deliver 0.1 mL of HDCV reliably and has been approved by the FDA since 1986 (25).
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TABLE 2. Rabies preexposure prophylaxis schedule — United States, 1999

Type of vaccination Route Regimen
Primary Intramuscular HDCV, PCEC or RVA; 1.0 mL (deltoid area),
one each on days 0,* 7, and 21 or 28
Intradermal HDCV; 0.1 mL, one each on days 0,* 7, and
210r28
Booster Intramuscular HDCV, PCEC, or RVA; 1.0 mL (deltoid area),
day 0* only
Intradermal HDCV; 0.1 mL, day 0* only

HDCV=human diploid cell vaccine; PCEC=purified chick embryo cell vaccine; RVA=rabies vaccine adsorbed.
*Day 0 is the day the first dose of vaccine is administered.

The 0.1-mL ID doses, administered in the area over the deltoid {lateral aspect of the
upper arm) on days 0, 7, and 21 or 28, are used for primary preexposure vaccination.
One 0.1-mL ID dose is used for routine preexposure booster vaccination (Table 2). The
1.0-mL vial is not approved for multidose ID use. RVA and PCEC are not approved for
and should not be administered intradermally (26).

When chloroquine phosphate was used routinely for malaria prophylaxis, investi-
gators discovered that the drug decreased the antibody response to concomitantly
administered HDCV (47). Although interference with the immune response to rabies
vaccine by other antimalarials structurally related to chloroquine (e.g., mefloquine)
has not been evaluated, precautions for persons receiving these drugs should be
followed. Accordingly, HDCV should not be administered intradermally to a person
traveling to malaria-endemic countries while the person is receiving one of these
antimalarials (42). The IM administration of three doses of 1.0 mL of vaccine for
preexposure prophylaxis provides a sufficient margin of safety in this situation (42).
For persons who will be receiving both rabies preexposure prophylaxis and anti-
malarial chemoprophylaxis in preparation for travel to a rabies-enzootic area, the ID
regimen should be initiated at least 1 month before travel to allow for completion of
the full three-dose vaccine series before antimalarial prophylaxis begins. If this sched-
ule is not possible, the IM regimen should be used.

Preexposure Booster Doses of Vaccine

Persons who work with rabies virus in research laboratories or vaccine production
facilities (continuous risk category [Table 3] [43 1) are at the highest risk for inapparent
exposures. Such persons should have a serum sample tested for rabies antibody
every 6 months. Booster doses (IM or ID [Table 2]) of vaccine should be adminis-
tered to maintain a serum titer corresponding to at least complete neutralization at a
1:5 serum dilution by the RFFIT. The frequent-risk category includes other laboratory
workers (e.g., those performing rabies diagnostic testing), spelunkers, veterinarians
and staff, and animal-control and wildlife officers in areas where animal rabies is en-
zootic. Persons in this group should have a serum sample tested for rabies antibody
every 2 years; if the titer is less than complete neutralization at a 1:5 serum dilution by
the RFFIT, the person also should receive a single booster dose of vaccine. Veterinari-
ans, veterinary students, and animal-control and wildlife officers working in areas
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TABLE 3. Rabies preexposure prophylaxis guide — United States, 1999

Risk category

Nature of risk

Typical populations

Preexposure
recommendations

Continuous

Frequent

Infrequent
{greater than
population at large)

Rare
(population at large)

Virus present
continuously, often in
high concentrations.
Specific exposures likely
to go unrecognized. Bite,
nonbite, or aerosol
exposure.

Exposure usually
episodic, with source
recognized, but
exposure also might be
unrecognized. Bite,
nonbite, or aerosol
exposure.

Exposure nearly always
episodic with source
recognized. Bite or
nonbite exposure.

Exposure always
episodic with source
recognized. Bite or
nonbite exposure.

Rabies research
laboratory workers;*
rabies biologics
production workers.

Rabies diagnostic lab
workers,* spelunkers,
veterinarians and staff,
and animal-control and
wildlife workers in
rabies-enzootic areas.

Veterinarians and
animal-control and
wildlife workers in areas
with low rabies rates.
Veterinary students.
Travelers visiting areas
where rabies is enzootic
and immediate access to
appropriate medical care
including biologics is
limited.

U.S. population at large,
including persons in
rabies-epizootic areas.

Primary course.
Serologic testing every
6 months; booster
vaccination if antibody
titer is below acceptable
level.

Primary course.
Serologic testing every
2 years; booster
vaccination if antibody
titer is below acceptable
level.

Primary course. No
serologic testing or
booster vaccination.

No vaccination
necessary.

* Judgment of relative risk and extra monitoring of vaccination status of laboratory workers is the responsi-
bility of the laboratory supervisor (43).
Minimum acceptable antibody level is complete virus neutralization at a 1:5 serum dilution by the rapid
fluorescent focus inhibition test. A booster dose should be administered if the titer falls below this level.

with low rabies rates (infrequent exposure group) and at-risk international travelers
do not require routine preexposure booster doses of vaccine after completion of pri-
mary preexposure vaccination.

Postexposure Therapy for Previously Vaccinated Persons
If exposed to rabies, previously vaccinated persons should receive two IM doses

(1.0 mL each) of vaccine, one immediately and one 3 days later. Previously vaccinated
persons are those who have received one of the recommended preexposure or
postexposure regimens of HDCV, RVA, or PCEC, or those who received another vac-
cine and had a documented rabies antibody titer. RIG is unnecessary and should not
be administered to these persons because an anamnestic response will follow the
administration of a booster regardless of the prebooster antibody titer (44 ).
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Preexposure Vaccination and Serologic Testing

Because the antibody response has been satisfactory after these recommended
preexposure prophylaxis vaccine regimens, routine serologic testing to confirm sero-
conversion is not necessary except for persons suspected of being immuno-
suppressed. Patients who are immunosuppressed by disease or medications should
postpone preexposure vaccinations and consider avoiding activities for which rabies
preexposure prophylaxis is indicated. When that is not possible, immunosuppressed
persons who are at risk for exposure to rabies should be vaccinated and their antibody
titers checked. In these cases, failures to seroconvert after the third dose should be
managed in consultation with appropriate public health officials.

POSTEXPOSURE PROPHYLAXIS

Rationale for Treatment

Administration of rabies postexposure prophylaxis is a medical urgency, not a
medical emergency. Physicians should evaluate each possible exposure to rabies and,
if necessary, consult with local or state public health officials regarding the need for
rabies prophylaxis (Table 4). In the United States, the following factors should be con-
sidered before specific antirabies postexposure prophylaxis is initiated.

TABLE 4. Rabies postexposure prophylaxis guide — United States, 1999

Evaluation and Postexposure prophylaxis
Animal type disposition of animal recommendations
Dogs, cats, and ferrets Healthy and available for Persons should not begin
10 days observation prophylaxis unless animal
develops clinical signs of
rabies.*
Rabid or suspected rabid Immediately vaccinate.
Unknown (e.g., escaped) Consult public health officials.
Skunks, raccoons, foxes and Regarded as rabid unless Consider immediate
most other carnivores; bats animal proven negative by vaccination.
laboratory tests?
Livestock, small rodents, Consider individually. Consult public health officials.
lagomorphs (rabbits and Bites of squirrels, hamsters,
hares), large rodents guinea pigs, gerbils,
(woodchucks and beavers), chipmunks, rats, mice, other
and other mammals small rodents, rabbits, and

hares almost never require
antirabies postexposure
prophylaxis.

*During the 10-day observation period, begin postexposure prophylaxis at the first sign of
rabies in a dog, cat, or ferret that has bitten someone. If the animal exhibits clinical signs of
rabies, it should be euthanized immediately and tested.

TThe animal should be euthanized and tested as soon as possible. Holding for observation is
not recommended. Discontinue vaccine if immunofluorescence test results of the animal are
negative.
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Types of Exposure

Rabies is transmitted only when the virus is introduced into bite wounds or open
cuts in skin or onto mucous membranes. If no exposure has occurred (i.e., no bite or
nonbite exposure), postexposure prophylaxis is not necessary. The likelihood of ra-
bies infection varies with the nature and extent of exposure. Two categories of
exposure — bite and nonbite — should be considered.

Bite

Any penetration of the skin by teeth constitutes a bite exposure. All bites, regard-
less of location, represent a potential risk of rabies transmission. Bites by some
animals, such as bats, can inflict minor injury and thus be undetected (45).

Nonbite

Nonbite exposures from terrestrial animals rarely cause rabies. However, occa-
sional reports of transmission by nonbite exposure suggest that such exposures
constitute sufficient reason to consider postexposure prophylaxis (46). The nonbite
exposures of highest risk appear to be among persons exposed to large amounts of
aerosolized rabies virus and surgical recipients of corneas transplanted from patients
who died of rabies. Two cases of rabies have been attributed to probable aerosol
exposures in laboratories, and two cases of rabies have been attributed to possible
airborne exposures in caves containing millions of free-tailed bats (Tadarida brasilien-
sis) in the Southwest (47-517).

The contamination of open wounds, abrasions, mucous membranes, or theoreti-
cally, scratches, with saliva or other potentially infectious material (such as neural
tissue) from a rabid animal also constitutes a nonbite exposure. Other contact by
itself, such as petting a rabid animal and contact with blood, urine, or feces (e.g.,
guano) of a rabid animal, does not constitute an exposure and is not an indication for
prophylaxis. Because the rabies virus is inactivated by desiccation and ultraviolet irra-
diation, in general, if the material containing the virus is dry, the virus can be
considered noninfectious.

Human-to-Human Transmission

Human-to-human transmission has occurred among eight recipients of trans-
planted corneas. Investigations revealed each of the donors had died of an illness
compatible with or proven to be rabies (52-58 ). The eight cases occurred in five coun-
tries: Thailand {(two cases), India (two cases), Iran (two cases), the United States (one
case), and France (one case). Stringent guidelines for acceptance of donor corneas
have been implemented to reduce this risk.

Apart from corneal transplants, bite and nonbite exposures inflicted by infected
humans could theoretically transmit rabies, but no laboratory-diagnosed cases occur-
ring under such situations have been documented (59 ). Two nonlaboratory-confirmed
cases of human-to-human rabies transmission in Ethiopia have been described (60).
The reported route of exposure in both cases was direct salivary contact from another
human (a bite and a kiss). Routine delivery of health care to a patient with rabies is not
an indication for postexposure prophylaxis unless exposure of mucous membranes
or nonintact skin to potentially infectious body fluids has occurred. Adherence to
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standard precautions as outlined by the Hospital Infection Control Practices Advisory
Committee will minimize the risk of exposure (67).

Animal Rabies Epidemiology and Evaluation of Involved Species

Bats

Rabid bats have been documented in the 49 continental states, and bats are
increasingly implicated as important wildlife reservoirs for variants of rabies virus
transmitted to humans (7). Recent epidemiologic data suggest that transmission of
rabies virus can occur from minor, seemingly unimportant, or unrecognized bites
from bats (5,6,62). The limited injury inflicted by a bat bite (in contrast to lesions
caused by terrestrial carnivores) and an often inaccurate recall of the exact exposure
history might limit the ability of health-care providers to determine the risk of rabies
resulting from an encounter with a bat (45 ). Human and domestic animal contact with
bats should be minimized, and bats should never be handled by untrained and unvac-
cinated persons or be kept as pets (6,63 ).

In all instances of potential human exposures involving bats, the bat in question
should be safely collected, if possible, and submitted for rabies diagnosis. Rabies
postexposure prophylaxis is recommended for all persons with bite, scratch, or
mucous membrane exposure to a bat, unless the bat is available for testing and is
negative for evidence of rabies. Postexposure prophylaxis might be appropriate even
if a bite, scratch, or mucous membrane exposure is not apparent when there is rea-
sonable probability that such exposure might have occurred.

On the basis of the available but sometimes conflicting information from the
21 bat-associated cases of human rabies reported since 1980, in 1-2 cases, a bite was
reported; in 10-12 cases, apparent contact occurred but no bite was detected; and in
7-10 cases, no exposure to bats was reported, but an undetected or unreported bat
bite remains the most plausible hypothesis. Clustering of bat-associated human cases
within the same household has never been reported.

Consequently, postexposure prophylaxis should be considered when direct contact
between a human and a bat has occurred, unless the exposed person can be certain a
bite, scratch, or mucous membrane exposure did not occur. In instances in which a bat
is found indoors and there is no history of bat-human contact, the likely effectiveness
of postexposure prophylaxis must be balanced against the low risk such exposures
appear to present. In this setting, postexposure prophylaxis can be considered for per-
sons who were in the same room as the bat and who might be unaware that a bite or
direct contact had occurred (e.g., a sleeping person awakens to find a bat in the room
or an adult witnesses a bat in the room with a previously unattended child, mentally
disabled person, or intoxicated person) and rabies cannot be ruled out by testing the
bat. Postexposure prophylaxis would not be warranted for other household members.

Wild Terrestrial Carnivores

Raccoons, skunks, foxes, and coyotes are the terrestrial animals most often
infected with rabies. All bites by such wildlife must be considered possible exposures
to the rabies virus. Postexposure prophylaxis should be initiated as soon as possible
after patients are exposed to wildlife unless the animal has already been tested and
shown not to be rabid. If postexposure prophylaxis has been initiated and subsequent
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immunofluorescence testing shows that the exposing animal was not rabid, postex-
posure prophylaxis can be discontinued.

Signs of rabies among wildlife cannot be interpreted reliably; therefore, any such
animal that exposes a person should be euthanized at once (without unnecessary
damage to the head) and the brain should be submitted for rabies testing (64 ). If the
results of testing are negative by immunofluorescence, the saliva can be assumed to
contain no virus, and the person bitten does not require postexposure prophylaxis.

Other Wild Animals

Small rodents (e.g., squirrels, hamsters, guinea pigs, gerbils, chipmunks, rats, and
mice) and lagomorphs {including rabbits and hares) are almost never found to be
infected with rabies and have not been known to transmit rabies to humans. From
1990 through 1996, in areas of the country where raccoon rabies was enzootic, wood-
chucks accounted for 93% of the 371 cases of rabies among rodents reported to CDC
(1,65,66). In all cases involving rodents, the state or local health department should
be consulted before a decision is made to initiate antirabies postexposure prophy-
laxis (67 ).

The offspring of wild animals crossbred to domestic dogs and cats (wild animal
hybrids) are considered wild animals by the National Association of State and Public
Health Veterinarians (NASPHV) and the Council of State and Territorial Epidemiolo-
gists (CSTE). Because the period of rabies virus shedding in these animals is
unknown, these animals should be euthanized and tested rather than confined and
observed when they bite humans. Wild animals and wild animal hybrids should not be
kept as pets (63). Animals maintained in United States Department of Agriculture-
licensed research facilities or accredited zoological parks should be evaluated on a
case-by-case basis.

Domestic Dogs, Cats, and Ferrets

The likelihood of rabies in a domestic animal varies by region; hence, the need for
postexposure prophylaxis also varies. In the continental United States, rabies among
dogs is reported most commonly along the United States-Mexico border and sporadi-
cally in areas of the United States with enzootic wildlife rabies. During most of the
1990s, more cats than dogs were reported rabid in the United States. The majority of
these cases were associated with the epizootic of rabies among raccoons in the east-
ern United States. The large number of rabies-infected cats might be attributed to
fewer cat vaccination laws, fewer leash laws, and the roaming habits of cats. In many
developing countries, dogs are the major vector of rabies; exposures to dogs in such
countries represent an increased risk of rabies transmission.

On the basis of new information regarding rabies pathogenesis and viral shedding
patterns in ferrets, ferrets are now considered in this category with dogs and cats
rather than as wild terrestrial carnivores (68). A healthy domestic dog, cat, or ferret
that bites a person may be confined and observed for 10 days. Any iliness in the ani-
mal during confinement or before release should be evaluated by a veterinarian and
reported immediately to the local public health department. If signs suggestive of
rabies develop, the animal should be euthanized and its head removed and shipped,
under refrigeration, for examination by a qualified laboratory. If the biting animal is
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stray or unwanted, it should either be observed for 10 days or be euthanized immedi-
ately and submitted for rabies examination (63 ).

Circumstances of Biting Incident and Vaccination Status of
Exposing Animal

An unprovoked attack by an animal is more likely than a provoked attack to indicate
that the animal is rabid. Bites inflicted on a person attempting to feed or handle an
apparently healthy animal should generally be regarded as provoked. A currently
vaccinated dog, cat, or ferret is unlikely to become infected with rabies (68-77).

Treatment of Wounds and Immunization

The essential components of rabies postexposure prophylaxis are wound treat-
ment and, for previously unvaccinated persons, the administration of both RIG and
vaccine (Table 5 [72]). Persons who have been bitten by animals suspected or proven
to be rabid should begin postexposure prophylaxis immediately. Incubation periods
of >1 year have been reported in humans (73). Thus, when a documented or likely
exposure has occurred, postexposure prophylaxis is indicated regardless of the length
of the delay, provided the clinical signs of rabies are not present.

In 1977, the World Health Organization recommended a regimen of RIG and six
doses of HDCV over a 90-day period. This recommendation was based on studies in
Germany and Iran (74,18 ). When used this way, the vaccine was found to be safe and
effective in protecting persons bitten by animals proven to be rabid and induced an
excellent antibody response in all recipients {74). Studies conducted in the United
States by CDC have documented that a regimen of one dose of RIG and five doses of
HDCV over a 28-day period was safe and induced an excellent antibody response in all
recipients (13). Clinical trials with RVA and PCEC have demonstrated immunogenicity
equivalent to that of HDCV (26,74 ).

Treatment of Wounds

Immediate and thorough washing of all bite wounds and scratches with soap and
water and a virucidal agent such as a povidone-iodine solution irrigation are impor-
tant measures for preventing rabies (72). In studies of animals, thorough wound
cleansing alone without other postexposure prophylaxis has been shown to reduce
markedly the likelihood of rabies (75,76 ). Tetanus prophylaxis and measures to con-
trol bacterial infection also should be administered as indicated {77 ). The decision to
suture large wounds should take into account cosmetic factors and the potential for
bacterial infections.

Immunization

Postexposure antirabies vaccination should always include administration of both
passive antibody and vaccine, with the exception of persons who have previously
received complete vaccination regimens {preexposure or postexposure) with a cell
culture vaccine or persons who have been vaccinated with other types of vaccines and
have had documented rabies antibody titers. These persons should receive only
vaccine (see Postexposure Therapy for Previously Vaccinated Persons). The combina-
tion of RIG and vaccine is recommended for both bite and nonbite exposures (see
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TABLE 5. Rabies postexposure prophylaxis schedule — United States, 1999

Vaccination status Treatment Regimen*

Not previously vaccinated Wound cleansing All postexposure treatment should begin
with immediate thorough cleansing of all
wounds with soap and water. If available, a
virucidal agent such as a povidone-iodine
solution should be used to irrigate the
wounds (72 ).

RIG Administer 20 1U/kg body weight. If
anatomically feasible, the full dose should
be infiltrated around the wounds(s) and any
remaining volume should be administered
IM at an anatomical site distant from vaccine
administration. Also, RIG should not be
administered in the same syringe as vaccine.
Because RIG might partially suppress active
production of antibody, no more than the
recommended dose should be given.

Vaccine HDCV, RVA, or PCEC 1.0 mL, IM (deltoid
area’), one each on days 0%, 3, 7, 14, and 28.

Previously vaccinatedf Wound cleansing All postexposure treatment should begin
with immediate thorough cleansing of all
wounds with soap and water. If available, a
virucidal agent such as a povidone-iodine
solution should be used to irrigate the
wounds (72 ).

RIG RIG should not be administered.

Vaccine HDCV, RVA, or PCEC 1.0 mL, IM (deltoid
area'), one each on days 0% and 3.

HDCV=human diploid cell vaccine; PCEC=purified chick embryo cell vaccine; RIG=rabies immune

globulin; RVA=rabies vaccine adsorbed; IM, intramuscular.

*These regimens are applicable for all age groups, including children.

TThe deltoid area is the only acceptable site of vaccination for adults and older children. For
younger children, the outer aspect of the thigh may be used. Vaccine should never be admin-
istered in the gluteal area.

5Day 0 is the day the first dose of vaccine is administered.

fAny person with a history of preexposure vaccination with HDCV, RVA or PCEC; prior postex-
posure prophylaxis with HDCV, RVA, or PCEC; or previous vaccination with any other type of
rabies vaccine and a documented history of antibody response to the prior vaccination.

Rationale for Treatment), regardless of the interval between exposure and initiation of
treatment.

Rabies Immune Globulin Use. RIG is administered only once (i.e., at the beginning
of antirabies prophylaxis) to previously unvaccinated persons to provide immediate
antibodies until the patient responds to HDCV, RVA, or PCEC by actively producing
antibodies. If RIG was not administered when vaccination was begun, it can be admin-
istered through the seventh day after the administration of the first dose of vaccine
(78). Beyond the seventh day, RIG is not indicated since an antibody response to cell
culture vaccine is presumed to have occurred. Because RIG can partially suppress
active production of antibody, no more than the recommended dose should be admin-
istered (79). The recommended dose of human RIG is 20 IU/kg body weight. This
formula is applicable to all age groups, including children. If anatomically feasible, the
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full dose of RIG should be thoroughly infiltrated in the area around and into the
wounds. Any remaining volume should be injected intramuscularly at a site distant
from vaccine administration. This change in the recommendations for RIG administra-
tion is based on reports of rare failures of postexposure prophylaxis when smaller
amounts of RIG were infiltrated at the exposure sites (80 ). RIG should never be ad-
ministered in the same syringe or in the same anatomical site as vaccine.

Vaccine Use. Three rabies vaccines are currently available in the United States
(Table 1); any one of the three can be administered in conjunction with RIG at the
beginning of postexposure therapy. A regimen of five 1-mL doses of HDCV, RVA, or
PCEC should be administered intramuscularly. The first dose of the five-dose course
should be administered as soon as possible after exposure. Additional doses should
be administered on days 3, 7, 14, and 28 after the first vaccination. For adults, the
vaccination should always be administered IM in the deltoid area. For children, the
anterolateral aspect of the thigh is also acceptable. The gluteal area should never be
used for HDCV, RVA, or PCEC injections because administration of HDCV in this area
results in lower neutralizing antibody titers (87).

Treatment Outside the United States

U.S. citizens who are exposed to rabies while traveling outside the United States in
countries where rabies is enzootic might sometimes receive postexposure therapy
with regimens or biologics that are not used in the United States (Table 6). This infor-
mation is provided to familiarize physicians with some of the regimens used more
widely abroad. The regimens described in the references in this report have not been
submitted for approval by the FDA for use in the United States (82-93). If postexpo-
sure prophylaxis is begun outside the United States using one of these regimens or
biologics of nerve tissue origin, it might be necessary to provide additional therapy
when the patient reaches the United States. State or local health departments should
be contacted for specific advice in such cases. If titers are obtained, specimens col-
lected 2-4 weeks after preexposure or postexposure prophylaxis should completely
neutralize challenge virus at a 1:5 serum dilution by the RFFIT.

Purified equine rabies immune globulin (ERIG) has been used effectively in devel-
oping countries where RIG might not have been available. The incidence of adverse
reactions has been low (0.8%-6.0%), and most of those that occurred were minor (94~
96 ). In addition, unpurified antirabies serum of equine origin might still be used in
some countries where neither RIG nor ERIG are available. The use of this antirabies
serum is associated with higher rates of serious adverse reactions, including anaphy-
laxis (97 ).

TABLE 6. Cell culture rabies vaccines widely available outside the United States

Purified chick embryo cell vaccine (PCEC) Rabipur®

Purified vero cell rabies vaccine (PVRV) Verorab™
Imovax — Rabies vero™
TRC Verorab™

Human diploid cell vaccine (HDCV) Rabivac™

Purified duck embryo vaccine (PDEV) Lyssavac N™
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Although no postexposure vaccine failures have occurred in the United States
since cell culture vaccines have been routinely used, failures have occurred abroad
when some deviation was made from the recommended postexposure treatment pro-
tocol or when less than the currently recommended amount of antirabies sera was
administered (80,98-100 ). Specifically, patients who contracted rabies after postexpo-
sure prophylaxis did not have their wounds cleansed with soap and water, did not
receive their rabies vaccine injections in the deltoid area (i.e., vaccine was adminis-
tered in the gluteal area), or did not receive RIG around the wound site.

VACCINATION AND SEROLOGIC TESTING

Serologic Response Shortly After Vaccination

All persons tested during several CDC studies 2-4 weeks after completion of preex-
posure and postexposure rabies prophylaxis in accordance with ACIP guidelines have
demonstrated an antibody response to rabies (13,38,701,702 ). Therefore, serum sam-
ples from patients completing preexposure or postexposure prophylaxis do not need
to be tested to document seroconversion unless the person is immunosuppressed
(see Precautions and Contraindications). If titers are obtained, specimens collected
2-4 weeks after preexposure or postexposure prophylaxis should completely neutral-
ize challenge virus at a 1:5 serum dilution by the RFF{T. In animal studies, neutralizing
antibody titers have been shown to be imperfect markers of protection. Antibody tit-
ers will vary with time since the last vaccination. Differences among laboratories that
test blood samples also can influence the results.

Cell culture vaccines have been used effectively with RIG or ERIG worldwide to
treat persons bitten by various rabid animals (13,74 ). Worldwide, the World Health
Organization estimates that 10-12 million persons are started on postexposure ther-
apy annually (74 ). An estimated 16,000-39,000 persons in the United States receive a
full postexposure course with HDCV each year (7). When postexposure prophylaxis
has been properly administered, no treatment failures have occurred in the United
States.

Serologic Response and Preexposure Booster Doses of Vaccine

Although antibody levels do not define a person’s immune status, they are a
marker of continuing immune response (703 ). To ensure the continuity of an immune
response, titers should be checked periodically, with booster doses administered as
needed. Two years after primary preexposure vaccination, a 1:5 serum dilution will
neutralize challenge virus completely (by the RFFIT) among 93%-98% of persons who
received the three-dose preexposure series intramuscularly and 83%-95% of persons
who received the three-dose series intradermally (704). If the titer falls below the
minimum acceptable antibody level, a preexposure booster dose of vaccine is recom-
mended for a person at continuous or frequent risk for exposure to rabies (Table 3).
The following guidelines are recommended for determining when serum testing
should be performed after primary preexposure vaccination:
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® A person in the continuous-risk category (Table 3) should have a serum sample
tested for rabies antibody every 6 months (43 ).

® A person in the frequent-risk category (Table 3) should have a serum sample
tested for rabies antibody every 2 years (705).

State or local health departments can provide the names and addresses of labora-
tories performing rabies serologic testing.

ADVERSE REACTIONS
HDCV, RVA, and PCEC

Reactions after vaccination with HDCV, RVA, and PCEC are less serious and less
common than with previously available vaccines (74,106,707). In previous studies
with HDCV, local reactions (e.g., pain, erythema, and swelling or itching at the injec-
tion site) have been reported among 30%-74% of recipients (108 ). Systemic reactions
(e.g., headache, nausea, abdominal pain, muscle aches, and dizziness) have been
reported among 5%-40% of recipients. Three cases of neurologic iliness resembling
Guillain-Barré syndrome that resolved without sequelae in 12 weeks have been
reported (8,709,710). In addition, other central and peripheral nervous system disor-
ders have been temporally associated with HDCV vaccine, but a causal relationship
has not been established in these rare reports (777).

An immune complex-like reaction occurred among approximately 6% of persons
who received booster doses of HDCV 2-21 days after administration of the booster
dose (9,70). The patients developed generalized urticaria, sometimes accompanied
by arthralgia, arthritis, angioedema, nausea, vomiting, fever, and malaise. In no cases
have these reactions been life-threatening. This reaction occurred less frequently
among persons receiving primary vaccination. The reactions have been associated
with the presence of betapropiolactone-altered human albumin in the HDCV and the
development of immunoglobulin E (IgE) antibodies to this allergen (172-114).

Rabies Immune Globulin (Human)

Local pain and low-grade fever might follow receipt of RIG. Although not reported
specifically for RIG, angioneurotic edema, nephrotic syndrome, and anaphylaxis have
been reported after injection of immune globulin (IG), a product similar in biochemical
composition but without antirabies activity. These reactions occur so rarely that a
causal relationship between |G and these reactions has not been established.

Both formulations of RIG, BayRab™ and Imogam®Rabies-HT, undergo multiple
viral clearance procedures during preparation. There is no evidence that any viruses
have ever been transmitted by commercially available RIG in the United States.

Vaccines and Immune Globulins Used in Other Countries

Many developing countries use inactivated nerve tissue vaccines made from the
brains of adult animals or suckling mice. Nerve tissue vaccine (NTV) is reported to in-
duce neuroparalytic reactions among approximately 1 per 200 to 1 per 2,000 persons
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vaccinated; suckling mouse brain vaccine (SMBV) causes reactions in approximately
1 per 8,000 persons vaccinated (75,775). The vaccines HDCV, PCEC, PDEV, and puri-
fied vero cell rabies vaccine (PVRV) (Table 6) are cell culture-derived and not of nerve
tissue origin. In addition, unpurified antirabies serum of equine origin might still be
used in some countries where neither RIG nor ERIG are available. The use of this an-
tirabies serum is associated with higher rates of serious adverse reactions, including
anaphylaxis.

Management of Adverse Reactions

Once initiated, rabies prophylaxis should not be interrupted or discontinued be-
cause of local or mild systemic adverse reactions to rabies vaccine. Usually, such
reactions can be successfully managed with antiinflammatory and antipyretic agents,
such as ibuprofen or acetaminophen.

When a person with a history of serious hypersensitivity to rabies vaccine must be
revaccinated, antihistamines can be administered. Epinephrine should be readily
available to counteract anaphylactic reactions, and the person should be observed
carefully immediately after vaccination.

Although serious systemic, anaphylactic, or neuroparalytic reactions are rare dur-
ing and after the administration of rabies vaccines, such reactions pose a serious
dilemma for the patient and the attending physician (9). A patient’s risk of acquiring
rabies must be carefully considered before deciding to discontinue vaccination.
Advice and assistance on the management of serious adverse reactions for persons
receiving rabies vaccines may be sought from the state health department or CDC.

All serious systemic, neuroparalytic, or anaphylactic reactions should be reported
to the Vaccine Adverse Event Reporting System (VAERS) via a 24-hour toll-free tele-
phone number ([800] 822-7967).

PRECAUTIONS AND CONTRAINDICATIONS

Immunosuppression

Corticosteroids, other immunosuppressive agents, antimalarials, and immunosup-
pressive ilinesses can interfere with the development of active immunity after
vaccination (41,716 ). For persons with immunosuppression, preexposure prophylaxis
should be administered with the awareness that the immune response might be
inadequate (see Primary or Preexposure Vaccination). Patients who are immuno-
suppressed by disease or medications should postpone preexposure vaccinations
and consider avoiding activities for which rabies preexposure prophylaxis is indi-
cated. When this course is not possible, immunosuppressed persons who are at
risk for rabies should be vaccinated by the IM route and their antibody titers checked.
Failure to seroconvert after the third dose should be managed in consultation with ap-
propriate public health officials (see Preexposure Vaccination and Serologic Testing).

Immunosuppressive agents should not be administered during postexposure
therapy unless essential for the treatment of other conditions. When postexpo-
sure prophylaxis is administered to an immunosuppressed person, it is especially
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important that a serum sample be tested for rabies antibody to ensure that an accept-
able antibody response has developed.

Pregnancy

Because of the potential consequences of inadequately treated rabies exposure,
and because there is no indication that fetal abnormalities have been associated with
rabies vaccination, pregnancy is not considered a contraindication to postexposure
prophylaxis (777,718). If the risk of exposure to rabies is substantial, preexposure pro-
phylaxis might also be indicated during pregnancy.

Allergies
Persons who have a history of serious hypersensitivity to rabies vaccine should be
revaccinated with caution (see Management of Adverse Reactions).
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Rabies is a fatal viral zoonosis and a serious public health problem (7). The purpose of this compendium is to provide informa-
tion to veterinarians, public health officials, and others concerned with rabies prevention and control. These recommendations
serve as the basis for animal rabies-control programs throughout the United States and facilitate standardization of procedures
among jurisdictions, thereby contributing to an effective national rabies-control program. This document is reviewed annually
and revised as necessary. Parenteral vaccination procedure recommendations are contained in Part I; Parc [T details the principles
of rabies control; all animal rabies vaccines licensed by the United States Department of Agriculture (USDA) and marketed in the

United States are listed in Part 111,

Part I: Recommendations
for Parenteral Vaccination
Procedures

A. Vaccine Administration. All animal rabies vaccines should
be restricted to use by, or under the direct supervision of, a
veterinarian (2). All vaccines must be administered in
accordance with the specifications of the product label or
package insert.

B. Vaccine Selection. Parc 1 lists all vaccines licensed by
USDA and marketed in the United States at the time of
publication. New vaccine approvals or changes in label
specifications made subsequent to publication should be
considered as part of this list. Any of the listed vaccines
can be used for revaccination, even if the product is not
the same brand as previously administered vaccines. Vac-
cines used in state and local rabies-control programs should
have a 3-year duration of immunity. This constitutes the
most effective method of increasing the proportion of
immunized dogs and cats in any population (3). No labo-
ratory or epidemiologic data support the annual or bien-

YTHE NASPHYV COMMITTEE: Suzanne R, Jenkins, VMD, MPH, Chair;
Michael Auslander, DVM, MSPH: Lisa Cond, DVM, MPH; William B.
Johnston, DVM; Mira ]. Leslie, DVM, MPH; Faye E. Sorhage, VMD, MPH.
CONSULTANTS TO THE COMMITTEE: Mary Currier, MD, MPH,
Council of State and Territorial Epidemiologists TE); Nancy Frank, DVM,
MPH; American Veterinary Medical Association (AVMA) Council on Public
Health and Regulatory Veterinary Medicine: Donna M. Gatewood, DVM,
MS, Animal and Plant Health Inspection Service, USDA; Charles E. Rupprecht,
VMD, PhD: CDC; Carolin L. Schumacher, DVM, PhD, Animal Health
Insticute; Charles Vo Trimarchi, MS, New York State Health Department.
ENDORSED BY: AVMA, CDC, and CSTE. Address all correspondence to
Suzanne R, Jenkins, VMD, MPH, Virginia Department of Health Office of
Epidemiology, PO. Box 2448, Room 113, Richmond, VA 23218.

The material in this report originated in the National Center for
Infectious Diseases, James M. Hughes, M.D., Director, and the Division
of Viral and Ricketsial Diseases, James W. LeDuc, Ph.D., Director.

D

.

nial administration of 3-year vaccines following the initial
series.

Adverse Events. Currently, no epidemiologic association
exists between a particular licensed vaccine producr and
adverse events including vaccine failure. Adverse reactions
or rabies in a currently vaccinated animal should be
reported to USDA, Animal and Plant Health Inspection
Service, Center for Veterinary Biologics at 800-752-6255
or by e-mail to CVB@usda.gov.

Wildlife and Hybrid Animal Vaccination. The efficacy
of parenteral rabies vaccination of wildlife and hybrids (the
offspring of wild animals crossbred to domestic animals)
has not been established, and no such vaccine is licensed
for these animals. Zoos or research institutions may estab-
lish vaccination programs, which attempt to protect valu-
able animals, but these should not replace appropriate
public health activities that protect humans.

Accidental Human Exposure to Vaccine. Human expo-
sure to parenteral animal rabies vaccines listed in Part 11
does not constirute a risk for rabies infection. However,
human exposure to vaccinia-vectored oral rabies vaccines
should be reported to state health officials (4).
Identification of Vaccinated Animals. Agencies and vet-
erinarians may adopt a standard tag system to aid in the
administration of animal rabies control procedures.

1. Rabies Tags.

Color

Green

Shape
Bell

Calendar year
2003

2. Rabies Certificate. All agencies and veterinarians
should use the NASPHY Form #51, “Rabies Vaccina-
tion Certificate,” which can be obtained from vaccine
manufacturers. This form is available at www.cdc.
gov/ncidod/dvrd/rabies/professional/professi.htm.
Computer-generated forms containing the same infor-
mation are acceptable.
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Part Il: Rabies Control

A. Principles of Rabies Control

1.

2.

Rabies Exposure. Rabies is transmitted only when the
virus is introduced into bite wounds, open cuts in skin,
or onto mucous membranes (5).

Human Rabies Prevention. Rabies in humans can be
prevented either by eliminating exposures to rabid ani-
mals or by providing exposed persons with prompt
local treatment of wounds combined with human ra-
bies immune globulin and vaccine. The rationale for
recommending preexposure and postexposure rabies
prophylaxis and details of their administration can be
found in the current recommendations of the Advi-
sory Committee on Immunization Practices (ACIP)
(3). These recommendations, along with information
concerning the current local and regional status of ani-
mal rabies and the availability of human rabies
biologics, are available from state health departments.
Domestic Animals. Local governments should initiate
and maintain effective programs to ensure vaccination
of all dogs, cats, and ferrets and to remove strays and
unwanted animals. Such procedures in the United

States have reduced laboratory-confirmed cases of

rabies in dogs from 6,949 in 1947 to 89 in 2001 (6).
Because more rabies cases are reported annually involv-
ing cats (270 in 2001) than dogs, vaccination of cats
should be required. Animal shelters and animal-
control authorities should establish policies to ensure
that adopted animals are vaccinated against rabies. The
recommended vaccination procedures and the licensed
animal vaccines are specified in Parts T and I of the
compendium.

Rabies in Wildlife. The control of rabies among wild-
life reservoirs is difficult (7). Vaccination of free-rang-
ing wildlife or selective population reduction might
be useful in some situations, but the success of such
procedures depends on the circumstances surround-
ing each rabies outbreak. (See Part C. Control Meth-
ods Related to Wildlife) Because of the risk of rabies
in wild animals (especially raccoons, skunks, coyotes,
toxes, and bats), the AVMA, the NASPHY, and the
CSTE strongly recommend the enactment of state laws
prohibiting their importation, distribution, and relo-
cation.

Rabies Serology. Evidence of circulating rabies virus
neutralizing antibodies should not be used as a substi-
tute for current vaccination in managing rabies expo-
sures or determining the need for booster vaccinations
in animals (8).

B. Control Methods in Domestic and Confined Animals

1.

Preexposure Vaccination and Management. Parenteral
animal rabies vaccines should be administered only by,
or under the direct supervision of, a veterinarian, This
ensures that a qualified and responsible person can be
held accountable to assure the public that the animal
has been properly vaccinated. Within 28 days after pri-
mary vaccination, a peak rabies antibody titer is reached
and the animal can be considered immunized. An ani-
mal is currently vaccinated and is considered immu-
nized if the primary vaccination was administered at
least 28 days previously and vaccinations have been
administered in accordance with this compendium.
Regardless of the age of the animal at initial vacci-
nation, a booster vaccinarion should be administered

1 year later (See Parts I and II1 for vaccines and proce-

dures). There are no laboratory or epidemiologic data

to support the annual or biennial administration of

3-year vaccines following the initial series. Because a

rapid anamnestic response is expected, an animal is

considered currently vaccinated immediately after a

booster vaccination.

a. Dogs, Cats, and Ferrets. All dogs, cats, and fer-
rets should be vaccinated against rabies and revac-
cinated in accordance with Parc I of this
compendium. If a previously vaccinated animal is
overdue for a booster, it should be revaccinated with
asingle dose of vaccine. Immediately following the
booster, the animal is considered currentdy vacci-
nated and should be placed on an annual or trien-
nial schedule depending on the type of vaccine used.

b. Livestock. Consideration should be given o vac-
cinating livestock that are particularly valuable or
that might have frequent contact with humans (e.g.,
in petting zoos, fairs, and other public exhibitions).
Horses traveling interstate should be currently vac-
cinated against rabies.

c. Confined Animals.

1) Wild. No parenteral rabies vaccine is licensed
for use in wild animals. Wild animals or
hybrids should not be kepr as pets (9-72).

2) Maintained in Exhibits and in Zoological
Parks. Captive mammals that are not com-
pletely excluded from all contact with rabies
vectors can become infected. Moreover, wild
animals might be incubating rabies when ini-
tially captured; therefore, wild-caught animals
susceptible to rabies should be quarantined for
a minimum of 6 months before being exhib-
ited. Employees who work with animals at such
facilities should receive preexposure rabies vac-
cination. The use of pre- or postexposure
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2.

4.

rabies vaccinations for employees who work
with animals at such facilities might reduce the
need for euthanasia of captive animals. Carni-
vores and bats should be housed in a manner
that precludes direct contact with the public.

Stray Animals. Stray dogs, cats, and ferrets should be
removed from the community. Local health depart-
ments and animal-control officials can enforce the
removal of strays more effectively if owned animals are
confined or kept on leash. Strays should be impounded
for at least 3 days to determine if human exposure has
occurred and to give owners sufficient time to reclaim
animals.

Importation and Interstate Movement of Animals.

a. International. CDC regulates the importation of
dogs and cats into the United States. Imported dogs
must satisfy rabies vaccination requirements (42
CER, Part 71.51[c], www.cde.gov/ncidod/dq/
Jawsand/htm). The appropriate health official of
the state of destination should be notified within
72 hours of the arrival into his or her jurisdiction
of any imported dog required to be placed in con-
finement under the CDC regulation. Failure o
comply with these requirements should be
promptly reported to the Division of Global
Migration and Quarantine, CDC, (404) 498-1670.

CDC regulations alone are insufficient to pre-
vent the introduction of rabid animals inro the
country. All imported dogs and cats are subject to
state and local laws governing rabies and should be
currently vaccinated against rabies in accordance
with the compendium. Failure to comply with state
or local requirements should be referred to the
appropriate state or local official.

b. Interstate. Before interstate movement, dogs, cats,
and ferrets should be currently vaccinated against
rabies in accordance with the compendium’s rec-
ommendations (See Part 11, B.1. Preexposure Vac-
cination and Management). Animals in transit
should be accompanied by a currently valid
NASPHV Form #51, Rabies Vaccination Certifi-
cate. When an interstate health certificate or cer-
tificate of veterinary inspection is required, it should
contain the same rabies vaccination information
as Form #51.

Adjunct Procedures. Methods or procedures which

enhance rabies control include the following:

a. Identification. Dogs, cats, and ferrets should be
identified (e.g., metal or plastic tags, microchips, etc.)
to allow for verification of rabies vaccination status.

b. Licensure. Registration or licensure of all dogs, cats,
and ferrets may be used to aid in rabies control.

A fee is frequently charged for such licensure, and
revenues collected are used to maintain rabies- or
animal-control programs. Vaccination is an
essential prerequisite to licensure.

c. Canvassing of Area. House-to-house canvassing
by animal-control officials facilitates enforcement
of vaccination and licensure requirements.

d. Citations. Citations are legal summonses issued
to owners for violations, including the failure to
vaccinate or license their animals. The authoriry
for officers to issue citations should be an integral
part of each animal-control program.

e. Animal Control. All communities should incor-
porate stray animal control, leash laws, and train-
ing of personnel in their programs.

Postexposure Management. Any animal potentially

exposed to rabies virus (See Part 11, A. 1. Rabies Expo-

sure) by a wild, carnivorous mammal or a bar that is
not available for testing should be regarded as having
been exposed to rabies.

a. Dogs, Cats, and Ferrets. Unvaccinated dogs, cats,
and ferrets exposed to a rabid animal should be
euthanized immediately. If the owner is unwilling
to have this done, the animal should be placed in
strict isolation for 6 months and vaccinated 1
month before being released. Animals with expired
vaccinations need to be evaluated on a case-by-case
basis. Protocols for the postexposure vaccination
of previously unvaccinated domestic animals have
not been validated, and evidence exists that the use
of vaccine alone will not prevent the disease (13).
Dogs, cats, and ferrets thatare currently vaccinared
should be revaccinated immediately, kept under the
owner’s control, and observed for 45 days.

b. Livestock. All species of livestock are susceptible
to rabies; cattle and horses are among the most fre-
quently infected. Livestock exposed ro a rabid ani-
mal and currently vaccinated with a vaccine
approved by USDA for that species should be
revaccinated immediately and observed for 45 days.
Unvaccinated livestock should be slaughtered
immediately. If the owner is unwilling to have this
done, the animal should be kepr under close
observation for 6 months.

The following are recommendations for owners
of unvaccinated livestock exposed ro rabid animals:
1) If the animal is slaughtered within 7 days of

being bitten, its tissues may be eaten withour
risk of infection, provided that liberal portions
of the exposed area are discarded. Federal guide-
lines for meat inspectors require that any ani-
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mal known to have been exposed to rabies
within 8 months be rejected for slaughter.

2) Neither tissues nor milk from a rabid animal
should be used for human or animal consump-
tion (/4). Pasteurization temperatures will in-
activate rabies virus, therefore, drinking
pasteurized milk or eating cooked meat does
not constitute a rabies exposure.

3) Having more than one rabid animal in a herd
or hqvmg herbivore-to-herbivore transmission
is uncommon; therefore, restricting the rest of
the herd if a single animal has been exposed to
or infected by rabies might not be necessary.

c. Other Animals. Other mammals bitcen by a rabid
animal should be euthanized immediately. Animals
maintained in USDA licensed research facilities or
accredited zoological parks should be evaluated on
a case-by-case basis.

6. Management of Animals That Bite Humans.

a. A healthy dog, cat, or ferret that bites a person
should be confined and observed daily for 10 days;
administration of rabies vaccine is not recom-
mended during the observation period. Such ani-
mals should be evaluated by a veterinarian ac the
first sign of illness during confinement. Any ill-
ness in the animal should be reported immediately
to the local health department. 1f signs suggestive
of rabies develop, the animal should be euthanized
and the head shipped for testing as described in (¢)
below. Any stray or unwanted dog, cat, or ferret
that bites a person may be euthanized immediately
and the head submitted for rabies examination.

b. Other biting animals, which might have exposed a
person to mbxes should be rcported immediately
to the local health department. Prior vaccination
of an animal may not preclude the necessity for
euthanasia and resting if the period of virus shed-

ding is unknown for that species. Management of

animals other than dogs cats, and ferrets depends
on the species, the circumstances of the bite, the
epidemiology of rabies in the area, the biting
animal’s history, current health status, and poten-
tial for exposure to rabies.

¢.  Rabies testing should be done by a qualified labo-
ratory, designated by the local or state health
department (/5). Euthanasia {/6) should be accom-
plished in such a way as to maintain the integrity
of the brain so that the laboratory can recognize
the anatomical parts. Except in the case of very
small animals {e.g., bats) only the head or brain

(including brain stem) should be submirred ro the
laboratory. Any animal or animal part being sub-
mitted for testing should be kept under refrigera-
tion (not frozen or chemically fixed) during storage

and shipping.

C. Control Methods Related to Wildlife. The public should

be warned not to handle or feed wild mammals. Wild
mammals and hybrids that bite or otherwise expose per-
sons, pets, or livestock should be considered for euthana-
sia and rabies examination. A person bitten by any wild
mammal should immediately report the incident to a phy-
sician who can evaluate the need for antirabies treatment

(See current rabies prophylaxis recommendations of the

ACIP [5]). State regulated wildlife rehabilitators may play

a role in a comprehensive rabies-control program. Mini-

mum standards for persons who rehabilitate wild mam-

mals should include rabies vaccination, appropriate
training, and continuing education. Translocation of
infected wildlife has contributed to the spread of rabies

(17); therefore, the translocation of known terrestrial

rables reservoir species should be prohibited.

1. Terrestrial Mammals. The use of licensed oral vac-
cines for the mass vaccination of free-ranging wildlife
should be considered in selecred situations, with the
approval of the state agency responsible for animal
rabies control (7). The distribution of oral rabies vac-
cine should be based on scientific assessments of the
target species and followed by timely and appropriace
analysis of surveillance dara; such resules should be
provided to all stakeholders. Continuous and persis-
tent programs for trapping or poisoning wildlife are
not effective in reducing wildlife rabies reservoirs on a
statewide basis. However, limited control in high-
contact areas {e.g., picnic grounds, camps, and subur-
ban areas) may be indicated for the removal of selected
high-risk species of wildlife (7). State agriculture, pub-
lic health, and wildlife agencies should be consulted
for planning, coordination, and evaluation of vaccina-
tion or population-reduction programs.

2. Bats. Indigenous rabid bats have been reported from
every‘ state except Hawaii, and have caused 1';11)ies in at
least 36 humans in the United States (78). Bats should
be excluded from houses and adjacent structures to
prevent direct association with humans (79,20). Such
structures should then be made bat-proof by sealing
entrances used by baws. Controlling rabies in bats
through programs designed to reduce bat populations
is neither feasible nor desirable,
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Recommendations and Reports

PART lll: Rahies vaccines licensed and marketed in the United States, 2003

For Dosage  Age at primary Booster Route of
Product name Produced by Marketed by usein (mL) vaccination* recommended inoculation
A) MONOVALENT (Inactivated)
DEFENSOR 1 Pfizer, Inc. Pfizer, Inc. Dogs 1 3 mos Annually IMT or SC§
License No. 189 Cats 1 3 mos Annually SC
DEFENSOR 3 Pfizer, Inc. Pfizer, Inc. Dogs 1 3 mos 1 year later and triennially IMor SC
License No. 189 Cats 1 3 mos 1 year later and triennially 5C
Sheep 2 3 mos Annually M
Cattle 2 3 mos Annually M
RABDOMUN 1 Pfizer, inc. Schering-Plough Dogs 1 3 mos Annually IM or SC
License No. 189 Cats 1 3 mos Annually SC
RABDOMUN Pfizer, Inc. Schering-Plough Dogs 1 3 mos 1 year later and triennially IMor SC
License No. 189 Cats 1 3 mos 1 year {ater and triennially SC
Sheep 2 3 mos Annually M
Catile 2 3 mos Annually iM
TRIMUNE Fort Dodge Animal Heaith Fort Dodge Animal Dogs 1 3 mos' 1 year later and triennially M
License No. 112 Health Cats 1 1 year later and triennially M
RABVAC 1 Fort Dodge Animal Health Fort Dodge Animal Dogs 1 3 mos Annually IM or SC
ticense No. 112 Health Cats 1 Annually IMor 8C
RABVAC 3 Fort Dodge Animal Health Fort Dodge Animal Dogs 1 3 mos 1 year later and triennially IM or SC
License No. 112 Health Cats 1 1 year later and triennially IM or SC
Horses 2 Annually M
PRORAB-1 Intervet, Inc. Intervet, Inc. Dogs 1 3 mos Annually IMorsC
License No. 286 Cats 1 Annually 1M or SC
Sheep 2 Annually M
PRORAB-3F Intervet, Inc. Intervet, inc. Cats 1 3 mos 1 year iater and triennially M ar 8C
License No. 286
IMRAB 3 IMerial, Inc. Merial, Inc. Dogs 1 3 mos 1 year later and triennially IM or SC
License No. 298 Cats 1 3 mos 1 year later and triennially M or SC
Sheep 2 3 mos 1 year later and triennially IM or SC
Cattle 2 3 mos Annually IMor SC
Horses 2 3 mos Annually iMor SC
Ferrels 1 3 mos Annually SC
IMRAB 3 TF Merial, Inc. Merial. Inc. Dogs 1 3 mos 1 year later and triennially IMor SC
License No. 298 Cats 1 1 year later and triennially IM or SC
Ferrets 1 Annually SC
IMRAB Merial. Inc. Merial, Inc. Cattle 2 3 mos Annually M or SC
Large Animal License No. 298 Horses 2 Annually IM or SC
Sheep 2 1 year later and triennially IM or SC
IMRAB 1 Merial, inc. Merial, Inc. Dogs 1 3 mos Annually SC
License No. 298 Cats 1 Annually sC
B) MONOVALENT (Rabies glycoprotein, live canary pox vector)
PUREVAX Feline Merial, Inc. Merial, inc. Cats 1 8 wks Annually SC
Rabies License No. 298
C) COMBINATION (Inactivated rabies)
ECLIPSE 3 + Fort Dodge Animal Health Schering-Plough Cats 1 3 mos Annually IM or SC
FelLV/R License No. 112
ECLIPSE 4 + Fort Dodge Animal Health Schering-Plough Cats 1 3 mos Annually Mor SC
FeLV/R License No. 112
Fel-O-Guard 3 + Fort Dodge Animal Health Fort Dodge Animal Cats 1 3 mos Annually IMor SC
FelV/R License No. 112 Health
Fel-O-Guard 4 + Fort Dodge Animal Health Fort Dodge Animal Cats 1 3 mos Annually IMor SC
FelV/R License No. 112 Health
IMRAB 3 + Feline 3 Merial, Inc. Merial, Inc. Cats 1 3 mos 1 year later and triennially SC
License No. 298
IMRAB 3 + Feline 4 Merial, Inc. Merial, inc. Cats 1 3 mos 1 year later and triennially SC
License No. 298
MYSTIQUE It intervet, Inc. Intervet, Inc. Horses 1 3 mos Annually 1M
License No. 286
Equine POTOMAVAC Merial, Inc. Merial, inc. Horses 1 3 mos Annually iM
+ IMRAB License No. 298
D) COMBINATION (Rabies glycoprotein, live canary pox vector)
PUREVAX Feline Merial, Inc. Merial, inc. Cats 1 8 wks Annually SC
3/Rabies License No. 298
PUREVAX Feline Merial, Inc. Merial, inc. Cats 1 8 wks Annually sC
4/Rabies License No. 298
PUREVAX Feline Merial, Inc. Merial, Inc. Cats 1 8 wks Annually SC
3/Rabies + LEUCAT License No. 298
PUREVAX Feline Merial, Inc. Merial, Inc. Cats 1 8 wks Annually SC
4/Rabies + LEUCAT License No, 298
E) ORAL (Rabies glycoprotein, live vaccinia vector) - RESTRICTED TO USE IN STATE AND FEDERAL RABIES-CONTROL PROGRAMS
RABORAL V-RG Merial, Inc. Merial, Inc. Raccoons N/A N/A As determined by local Oral
License No. 298 Coyotes authorities

* Minimum age (or older) and revaccinated 1 year later.

T intramuscularly.
§ Subcutaneously.
%1 month = 28 days.
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NAVY MEDICINE CONTACT LIST FOR RABIES RELATED ISSUES

Officer in Charge

Navy Environmental and Preventive Medicine Unit No. 2

1887 Powhatan Street

Norfolk, VA 23511-3394

DSN: 564-7671 Comm: (757) 444-7671

Fax: DSN 564-1191 Comm: (757) 444-1191

E-mail: nepmu2-nor@mar.med.navy.mil

NAVENPVNTMEDU TWO NORFOLK VA

Web site: http://www-nehc.med.navy.mil/nepmu2/nepmu?_index.htm

Officer in Charge

Navy Environmental and Preventive Medicine Unit No. 5
3235 Albacore Alley

San Diego, CA 92136-5199

DSN: 526-7070 Comm: (619) 556-7070

Fax: DSN 526-7071 Comm: (619) 556-7071
E-mail: nepmuS@nepmu5.med.navy.mil
NAVENPVNTMEDU FIVE SAN DIEGO CA

Web site: http://www.spawar.navy.mil/usn/nepmus/

Officer in Charge

Navy Environmental and Preventive Medicine Unit No. 6
1215 North Road

Pearl Harbor, HI 96860-4477

DSN: 315-473-0555 Comm: (808) 473-0555

Fax: Comm: (808) 473-2754
E-mail: postoffice@nepmu6.med.navy.mil
NAVENPVNTMEDU SIX PEARL HARBOR HI

Web site: http:/nepmu6.med.navy.mil/

Officer in Charge

Navy Environmental and Preventive Medicine unit No. 7
PSC 812, Box 3540

FPO AE 09627-3540

DSN: 314-624-9251 Comm: 011-39-095-86-9251
Fax: Comm: 011-39-095-86-9252
E-mail: nepmu7@nepmu?7.siciliy.navy.mil
NAVENPVNTMEDU SEVEN SIGONELLA IT

Web site: http:/www.sicily.navy.mil/nepmu7/
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RABIES HUMAN POSTEXPOSURE FLOWCHART

Refer to most recent ACIP recommendations and Morbidity and Mortality Weekly Report articles
on rabies prevention for details on postexposure management and preexposure immunization.

to get test results?

Begin Postexposure
Prophylaxis

RABIES

Did the person receive contamination of an
open wound or mucous membrane by saliva \

or brain material from a bat, dog, cat, ferret, No
or other terrestrial mammal?

]

Yes No Postexposure
l Prophylaxis Necessary
Did consultation with local or state health No

authorities indicate a risk of rabies in the
species in the geographical area?

Will it take longer than 48 hours le.... No ____| Was the animal a dog, cat, or ferret?
\ ™ Yes
No "

Yles

|

Was the animal captured?

I
Yes

|

N Did the dog, cat, or ferret sicken

‘Was rables confirmed by direct or die with signs of rabies within
fluorescent antibody testing of the the 10-day observation period

Discontinue Postexposur€
Prophylaxis

animal brain? after the exposure?
7 o
Yes
0
Yes
No Postexposure Prophylaxis
Necessary
Begin/Finish Postexposure
Prophylaxis

(Adopted from State of Virginia information 2003)
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