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Post-exposure prophylaxis

Post-exposure prophylaxis

The indication for post-exposure prophylaxis depends on
the type of contact with the suspected rabid animal:

category I - touching or feeding animals, licks on intact
skin (that is, no exposure);

category Il - nibbling of uncovered skin, minor
scratches or abrasions without bleeding;

category 1II - single or multiple transdermal bites or
scratches, comtamination of mucous membrane with
saliva from licks, licks on broken skin, exposures to
bats.

For category 1 exposures, no prophylaxis is required; for
category I1, immediate vaccination is recommended; and
for category III, immediate vaccination and administra-
tion of rabies immunoglobulin are recommended. For
categories 1T and 111, thorough washing and flushing (for
about 15 minutes, if possible) with soap or detergent and
copious amounts of water of all bite wounds and scratches
should be done immediately, or as early as possible,
Where available, an iodine-containing, or similarly viri-
cidal, topical preparation should be applied to the wound,
When it is impossible to complete post-exposure prophy-
laxis with the same CCV, another CCV should be used
instead. However, since no study has been done yet on
vaccine immunogenicity following changes in the route
af vaccine administration (for example, from intramus-
cular to intradermal) during post-exposure prophylaxis,
such changes should be the exception.

Post-exposure prophylaxis may be discontinued if the
suspect animal is proved by appropriate laboratory ex-
amination to be free of rabies or, in the case of domestic
dogs, cats or ferrets, the animal remains healthy through-
out a 10-day observation period starting from the date
of the bite.

Factors that should be taken into consideration when de-
ciding whether to initiate post-exposure prophylaxis in-
clude the epidemiological likelihood of the implicated
animal being rabid, the categery of exposure (I-III) and
the clinical features of the animal, as well as its avail-
ability for observation and laboratory testing. In most
situations in developing countries, the vaccination status
of the implicated animal alone should not be considered
when deciding whether to give or withhold prophylaxis.

Intramuscular administration for post-exposure
prophylaxis

The post-exposure vaccination schedule is based on in-
jecting 1 ml or 0.5 ml (the volume depends on the type
of vaccine) into the deltoid muscle (or anterolateral thigh
in children aged <2 years) of patients with category II
and [l exposures. The recommended regimen consists of
either a 5-dose or a 4-dose schedule:

(i) the 5-dose regimen prescribes 1 dose on each of days
0, 3,7, 14 and 28

(ii) the 4-dose regimen prescribes 2 doses on day 0 (1 in
each of the 2 deltoid or thigh sites) followed by 1 dose
on each of days 7 and 21.

An alternative for healthy, fully immunocompetent,
exposed people who receive wound care plus high qual-
ity rabies immunoglobulin plus WHO-prequalified ra-
bies vaccines, is a post-exposure regimen consisting of
4 doses administered intramuscularly on days 0, 3, 7
and 144

2)  CDC guideline
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Post-exposure prophylaxis
Treatment of Wounds and Vaccination

The essential components of rabies postexposure prophylaxis are wound treatment and, for
previously unvaccinated persons, the administration of both HRIG and vaccine (Table 4) (142).
Administration of rabies postexposure prophylaxis is a medical urgency, not a medical
emergency, but decisions must not be delayed. Incubation periods of more than 1 year have been
reported in humans (143). Therefore, when a documented or likely exposure has occurred,
postexposure prophylaxis should be administered regardless of the length of the delay, provided
that compatible clinical signs of rabies are not present in the exposed person. The administration
of postexposure prophylaxis to a clinically rabid human patient has demonstrated consistent
ineffectiveness (25).

In 1977, WHO recommended a regimen of RIG and 6 doses of HDCV over a 90-day period. This
recommendation was based on studies in Germany and Iran (19,21). When used in this manner,
the vaccine was safe and effective in persons bitten by animals proven to be rabid and induced an
adequate antibody response in all recipients (19). Studies conducted in the United States by CDC
have documented that a regimen of 1 dose of HRIG and 5 doses of HDCV over a 28-day period
was safe and induced an adequate antibody response in all recipients (18). Clinical trials with
PCECV have demonstrated immunogenicity equivalent to that of HDCV (144).

Cell culture vaccines have been used effectively with HRIG or RIG of equine origin (ERIG)
worldwide to prevent rabies in persons bitten by various rabid animals (18,19). Worldwide, WHO
estimates that postexposure prophylaxis is initiated on 10--12 million persons annually (144). An
estimated 16,000--39,000 persons in the United States receive a full postexposure course each
year (11). Although postexposure prophylaxis has not always been properly administered in the
United States, no failures have been documented since current biologics have been licensed.

Treatment of Wounds

Regardless of the risk for rabies, the optimal medical treatment of animal bite wounds includes
the recognition and treatment of serious injury (e.g., nerve or tendon laceration), avoidance or
management of infection (both local and systemic), and approaches that will yield the best
possible cosmetic results (145). For many types of bite wounds, immediate gentle irrigation with
water or a dilute water povidone-iodine solution markedly decrease the risk for bacterial infection
(146). Care should be taken not to damage skin or tissues. Wound cleansing is especially
important in rabies prevention because thorough wound cleansing alone without other
postexposure prophylaxis markedly reduce the likelihood of rabies in animal studies (147,148).
Consideration should be given to the need for a booster dose of tetanus vaccine (149,150).
Decisions regarding the use of antibiotic prophylaxis (151) and primary wound closure (152)
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should be individualized on the basis of the exposing animal species, size and location of the
wound(s), and time interval since the bite. Suturing should be avoided, when possible.

Vaccination

Postexposure antirabies vaccination should always include administration of both passive
antibody and vaccine, with the exception of persons who have ever previously received complete
vaccination regimens (pre-exposure or postexposure) with a cell culture vaccine or persons who
have been vaccinated with other types of vaccines and have previously had a documented rabies
virus neutralizing antibody titer. These persons should receive only vaccine (i.e., postexposure
for a person previously vaccinated). The combination of HRIG and vaccine is recommended for
both bite and nonbite exposures reported by persons who have never been previously vaccinated
for rabies, regardless of the interval between exposure and initiation of prophylaxis. If
postexposure prophylaxis has been initiated and appropriate laboratory diagnostic testing (i.e.,
the direct fluorescent antibody test) indicates that the exposing animal was not rabid,
postexposure prophylaxis can be discontinued.

Rabies 1gG Use. HRIG is administered only once (i.e., at the beginning of antirabies
prophylaxis) to previously unvaccinated persons to provide immediate, passive, rabies
virus-neutralizing antibody coverage until the patient responds to HDCV or PCECV by actively
producing antibodies. If HRIG was not administered when vaccination was begun (i.e., day 0), it
can be administered up to and including day 7 of the postexposure prophylaxis series (153).
Beyond the seventh day, HRIG is not indicated because an antibody response to cell culture
vaccine is presumed to have occurred. Because HRIG can partially suppress active production of
antibody, the dose administered should not exceed the recommended dose (154). The
recommended dose of HRIG is 20 1U/kg (0.133 mL/kg) body weight. This formula is applicable
to all age groups, including children. If anatomically feasible, the full dose of HRIG should be
thoroughly infiltrated in the area around and into the wounds. Any remaining volume should be
injected IM at a site distant from vaccine administration. This recommendation for HRIG
administration is based on reports of rare failures of postexposure prophylaxis when less than the
full amount of HRIG was infiltrated at the exposure sites (155). HRIG should never be
administered in the same syringe or in the same anatomical site as the first vaccine dose.
However, subsequent doses of vaccine in the 5-dose series can be administered in the same
anatomic location where the HRIG dose was administered, if this is the preferable site for vaccine
administration (i.e., deltoid for adults or anterolateral thigh for infants and small children).

Vaccine Use. Two rabies vaccines are available for use in the United States (Table 1); either can
be administered in conjunction with HRIG at the beginning of postexposure prophylaxis. A
regimen of 5 one-mL doses of HDCV or PCECV should be administered IM to previously
unvaccinated persons. The first dose of the 5-dose course should be administered as soon as
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possible after exposure. This date is then considered day O of the postexposure prophylaxis
series. Additional doses should then 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 or PCECYV injections because administration of HDCV in this area results in
lower neutralizing antibody titers (156).

Deviations from Recommended Postexposure Vaccination Schedules

Every attempt should be made to adhere to the recommended vaccination schedules. Once
vaccination is initiated, delays of a few days for individual doses are unimportant, but the effect
of longer lapses of weeks or more is unknown (157). Most interruptions in the vaccine schedule
do not require reinitiation of the entire series (158). For most minor deviations from the schedule,
vaccination can be resumed as though the patient were on schedule. For example, if a patient
misses the dose scheduled for day 7 and presents for vaccination on day 10, the day 7 dose should
be administered that day and the schedule resumed, maintaining the same interval between doses.
In this scenario, the remaining doses would be administered on days 17 and 31. When substantial
deviations from the schedule occur, immune status should be assessed by performing serologic
testing 7--14 days after administration of the final dose in the series.

Postexposure Prophylaxis Outside the United States

Persons exposed to rabies outside the United States in countries where rabies is enzootic might
receive postexposure prophylaxis with regimens or biologics that are not used in the United
States, including purified vero cell rabies vaccine (Verorab™, Imovax -- Rabies vero™, TRC
Verorab™), purified duck embryo vaccine (Lyssavac N™), and different formulations of PCECV
(Rabipur®) or HDCV (Rabivac™). This information is provided to familiarize physicians with
some of the regimens used more widely abroad. These regimens have not been submitted for
approval by the U.S. Food and Drug Administration (FDA) for use in the United States
(37,74,159--168). If postexposure prophylaxis is initiated outside the United States using one of
these regimens or vaccines of nerve tissue origin, additional prophylaxis might be necessary
when the patient presents for care in the United States. State or local health departments should
be contacted for specific advice in such cases. Rabies virus neutralizing antibody titers from
specimens collected 1--2 weeks after pre-exposure or postexposure prophylaxis would be
considered adequate if complete neutralization of challenge virus at a 1:5 serum dilution by
RFFIT occurs.

Purified ERIG or fractions of ERIG have been used in developing countries where HRIG might
not have been available. The incidence of adverse reactions after ERIG administration has been
low (0.8%--6.0%), and most of those that occurred were minor (169--171). In addition,

unpurified antirabies serum of equine origin might still be used in some countries where neither

14



http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5102a1.htm�

HRIG nor ERIG are available. The use of this antirabies serum is associated with higher rates of
serious adverse reactions, including anaphylaxis (172).

Although no postexposure prophylaxis failures have occurred in the United States since cell
culture vaccines and HRIG have been routinely used, failures have occurred abroad when less
than potent biologics were used, if some deviation was made from the recommended
postexposure prophylaxis protocol, or when less than the recommended amount of RIG was
administered (155,173--175). Specifically, patients who contracted rabies after postexposure
prophylaxis might not have had adequate local wound cleansing, might not have received rabies
vaccine injections in the deltoid area (i.e., vaccine was administered in the gluteal area), or might
not have received appropriate infiltration of RIG around the wound site. Substantial delays
between exposure and initiation of prophylaxis are of concern, especially with severe wounds to
the face and head, which might provide access to the central nervous system through rapid viral
neurotropism.

TABLE 1. Currently available rabies biologics — United States, 2008

Human rabies Product
vaccine name Manufacturer Dose Route Indications
Hurman dipbeid ImavaxE sanofi Pasteur 1 mL Intramuscular Pra-exposure of
cell vaccing Rabies® Phone: BOO-822-2463 postexposure’
Website: hilp:/fwww vaccineplace com/praducts/
Purified chick RabAven® MNovartis Vaccines and Diagnostics 1 mL Intramuscular Pre-gxposure or
embryo cell Phone: BOO-244-T868 postexposure’
vaccing Website: http://www.rabavart.com
Rabies immune Imagam® sanoli pasteur 20 IWikg Locald Postexposure only
globulin Rabies-HT Phone: B00-822-2463
Website: http:/f'www vaccineplace com/praducts!
HyparRabT™ Taleeris Biotherapautics 20 IUikg Localf Posteexposure only
5D Bayer Biological Products

Phone: 800-243-4153
‘Website: http://www talecris-pi.info

* Imavax rabies 1D, administerad intradermally, is no longer available in the United States.

1 For postexposure prophylaxis, the vaccine is administered on days 0, 3, 7, 14 and 28 in patients who have not been previously vaccinated and on days
{0 and 3 in patients who have been previously vaccinated. For pre-exposure prophylaxis, the vaccine is administered on days 0, 7 and 21 or 28.

SAs much of the product as is anatomically feasible should be infiltrated into and around the wound, Any remaining product should be administered
intramuscularly in the deltoid or gquadriceps {at a location other than that used for vaccine inoculation fo minimize potential interference).

TABLE 4. Rabies postexposure prophylaxis schedule — United States, 2008

Vaccination status Treatment Regimen*

Not previously vaccinated Wound cleansing All postexposure prophylaxis should begin with immediate thorough
claansing of all wounds with soap and water, If available, a virucidal agent
such as povidine-iodine solution should be used to irigate the wounds.

Rabies immuna Administer 20 |Ukg body weight. If anatomically feasible, the full dose

globulin (RIG) should be infilirated around the wound(s) and any remaining volume should
be administered intramuscularly (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 Human diploid cell vaccine (HDCV) or purified chick embryo cell vaccing
(PCECV) 1.0 mL, IM (delioid area®), one each on days 07, 3, 7, 14, and 28
Prewviowsly vaccinated! Wound cleansing All postexposure proghylaxis should begin with immediate thorough

cleansing of all wounds with soap and water. If available, a virucidal agent
such as poviding-ioding solution should be used to irmigate the wounds.

RIG RIG should not be administered.

Vaccing HDCV or PCECV 1.0 mL, IM (deltoid area¥), one each on days 07 and 3.

" Thesa regimens are apphcable for all age groups, including children,

T Any persan with & history of a complete pre-exposure or postexposure vaccination regimen with HDCV, PCECV, o rabies vaccine adsorbed, or previous
vaccination with any other type of rabies vaccine and a documentad history of antibody responsa to the prior vaccination,

§The deltoid area is the only acceptable site of vaccination for adults and older children_ For younger children, the outer aspect of the thigh can be used.
Vaccine should never be administered in the gluteal area.

TDay 0 is the day the first dose of vaccine is administerad.
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