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Abstract Rabies is a typical zoonotic disease which has
been known for more than 4300 years. To date, no effective
medical therapy has been established for overt rabies. The
rabies post-exposure prophylaxis (PEP), which is a serial
vaccination against rabies starting as soon as possible after
the patient was bitten by a suspected rabid animal, is the
only way to prevent death. In Japan, no rabies case has been
reported for about 50 years. However, rabies is epizootic in
many Asian countries, where more than 50% of the rabies
deaths in the world occur. The Japanese travelers who visit
these countries every year may not be aware of this fact
since no rabies occurs in their own country. Therefore, the
risk of being bitten by a rabid animal abroad and develop-
ing rabies after returning to Japan seems to be high. All
medical staff should keep in mind that imported rabies
cases can occur at any time. In addition, pre-exposure vac-
cination against rabies should be recommended to interna-
tional travelers in order to ensure the preventative effect of
PEP.

Key words Rabies - Vaccine - Post-exposure prophylaxis -
Pre-exposure immunization - Lyssavirus - Hydrophobia

Introduction

Half a century has passed since rabies was eradicated in
Japan. However, in November 2006, two cases of imported
rabies occurred,"” reminding us that rabies is not a disease
which only existed in the past. From a world-wide point of
view, countries that are free from rabies are the exception,
and there are still many areas in the world where rabies
continues to occur.” However, in regions where rabies is
endemic, there are some areas where many patients die
from rabies, and other areas where it rarely occurs. In Asian
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countries, hundreds or thousands of patients are killed by
rabies every year. Considering the fact that the number of
Japanese people traveling to Asian countries has recently
increased, imported rabies cases are much more likely to
occur than an invasion of rabid animals into Japan from
these areas.

Clinical features of rabies

Rabies is mainly a disease occurring in animals, and it is
regarded as one of the most typical zoonoses. Rabies is
known to have the following features.

(1) The incubation period of rabies is generally very long,
ranging from 1 to 3 months (about 60% of cases) to more
than 1 year (6%—7% of cases) (pathogenetic features).

(2) Almost 100% of patients who develop clinical rabies
die, because the rabies virus causes fatal encephalomyelitis
and no effective treatment has yet been developed. There
are no laboratory tests to determine whether a person is
infected with the rabies virus during the incubation period
(clinical features).

(3) The host animals of the rabies virus differ among
regions, even though almost every mammal is capable of
contracting rabies. The main vectors are foxes in Europe
and Canada, raccoons, skunks, and fruit-eating and insec-
tivorous bats in the United States, dogs in Asia, mongooses,
jackals, and dogs in Africa, and dogs and vampire bats in
Latin America. There are two types of epizootic rabies,
namely the urban type and the sylvatic type. The former
type is where the rabies virus is principally transmitted
among dogs, and the latter type is where the vectors are the
wildlife, such as foxes, raccoons, and mongooses (epidemio-
logical features).

Rabies is caused by the rabies virus, which is an envel-
oped, bullet-shaped, size 75nm in diameter and 100-300nm
in length, single-stranded, minus-sense RNA virus.** It
belongs to the genus Lyssavirus of the family Rhabdoviri-
dae. Genus Lyssavirus includes some antigenically rabies-
related viruses (rabies-related lyssaviruses). Most of these



are transmitted among bats, and some are reported to cause
clinical rabies in humans. Genus Lyssavirus containing
rabies virus is phylogenetically divided into two groups,
phylogroups I and II. The former includes the rabies virus,
Duvenhage virus, European bat virus types 1 and 2, and
Australian bat virus; the latter includes Lagos bat virus and
Mokola virus.>

History of rabies in Japan

It is not known for sure when rabies appeared in human
society. It is presumed that man began living with dogs
about 30000 years ago, so there is a possibility that human
rabies has occurred since then. The oldest document men-
tioning rabies as a zoonosis is the law enacted around 2300
BC in Mesopotamia.’ The law, the Eshunna Code, imposed
a penalty on the owner of the dog when a bitten victim died
from rabies. From this description, it is understood that the
causal relationship had been clearly recognized; the person
bitten by a rabid dog would have overt rabies and eventu-
ally die. Humans and dogs were increasing in number, and
people started moving to new regions with their dogs. This
movement seems to be the reason why rabies spread to
various regions around the world.’

In Japan, a large epizootic of rabies was documented in
Nagasaki Prefecture in 1732, and had spread to Oita Pre-
fecture the following year.® Expanding along the main roads
to Sanyodo and Tokaido, it eventually reached Edo in 1736,
when Yoshimune Tokugawa was governing as the 8th
Shogun. During this epizootic, many dogs, horses, foxes,
raccoon dogs, etc. were killed. In 1736, Genjo Noro (1692—
1761), one of the medical officials of the Tokugawa Shogu-
nate, published Kyoken-kosho-chiho, which is the first
textbook on the therapy for rabies.’ In this book, he reported
that the sickness would become serious after a certain
period of time, and eventually 8 or 9 out of every 10 patients
would die, even if the wound did not initially appear to be
severe. Furthermore, he also wrote that the best first-aid
treatment was to suck out the blood as quickly as possible
and to apply moxa cautery to the wound. This textbook was
republished in 1756, probably because the epizootic of
rabies had not ceased.

Little information is available on epizootics of rabies in
the latter part of the Edo Era. We can only assume that
outbreaks of rabies occurred sporadically in those days
based on the statistics of the number of rabid dogs during
the Meiji Era (from 1868 to 1912), when 50-200 were
recorded annually.

In 1895, an epizootic of rabies occurred in Nagasaki Pre-
fecture. During this outbreak, Tomei Kurimoto, Chief Physi-
cian of Internal Medicine at the National Nagasaki Hospital,
gave a rabies vaccination to people who were bitten by
rabid dogs for the first time in Japan. He made an attenu-
ated rabies vaccine by himself, following the method of the
French scientist Louis Pasteur. He injected this vaccine into
25 patients who had been bitten by dogs, and as a result
none of them died.®
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Table 1. Numbers of rabid animals reported, regions where rabid
animals occurred, and people bitten by rabid animals from 1911 to 1915
in Japan (from [10], with permission)

Year No. of rabid animals  No. of regions  No. of people bitten
1911 570 10 904
1912 719 14 953
1913 856 18 1313
1914 1383 20 2602
1915 1424 24 3230

In the latter part of the Meiji Era, outbreaks of rabies
gradually increased both in number and in scale. More and
more outbreaks were reported in the Taisho Era (from 1912
to 1926), mainly in large cities (Table 1). Umeno and Doi,
of the Kitasato Institute for Infectious Diseases, performed
a mass rabies vaccination of dogs in Kanagawa Prefecture
and Tokyo Prefecture in 1918 and 1919, respectively."” As a
result, the numbers of both rabid dogs and people bitten by
such dogs decreased significantly in both regions. However,
both these numbers kept increasing outside of these regions.
Owing to the widespread confusion after the great Kanto
earthquake in 1923, reports of rabid dogs and human rabies
cases exceeded 3000 and 100 per year, respectively, in the
following 2 years. From that time, standard rabies control
methods, such as compulsory vaccination of all family dogs
and the elimination of stray dogs, were enforced all over
Japan. Consequently, the number of rabid animals steadily
decreased, reaching 15 or fewer during 1934-1943."""

However, the number began to increase again due to the
social disorder after World War II. Seventy-six cases of
human rabies and over 800 animal rabies cases had been
reported in 1949 and 1950, respectively,'>" which led to the
Rabies Prevention Law, enacted in 1950 (Fig. 1). This law
requires owners to register, confine their dogs, and make
sure that a rabies vaccination is administered. It was strictly
enforced, in conjunction with the elimination of stray dogs."
The number of rabid animals decreased rapidly, and no
rabies cases in either animals or humans have been reported
since 1957, except for three cases of imported human rabies
in 1970 and 2006.

In Japan, epizootics of rabies have historically been of
the urban type, where the rabies virus was transmitted
among dogs, and occasionally from dogs to humans, cats, or
other domestic and wild animals. During such epizootics,
foxes and raccoon dogs were also infected with the rabies
virus. No transmitting circle of the virus has formed among
the wildlife in Japan.

Epidemiology of human rabies

Japan was successful in eliminating rabies, although coun-
tries free from rabies are rather an exception worldwide and
there are still many endemic areas. The numbers of human
rabies cases differ within these areas, ranging from areas
where hundreds or thousands of people die every year to
regions where human rabies is very rare. The animals trans-
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mitting rabies also differ among regions, so in order to diag-
nose and prevent rabies it is important that we understand
the epidemiology of the disease.

There are no accurate statistical data of rabies deaths in
every country. The number of human rabies cases is esti-
mated to be 55000 per year worldwide, with 56% and 44%
occurring in Asia and Africa, respectively.’ It is believed that

Fig. 1. Number of rabies cases reported in humans and animals in
Japan after World War I1. Just before World War II, the annual number
of rabid animals reported was 15 or fewer because of the compulsory
vaccination of family dogs and the elimination of stray dogs. However,
rabies cases began to increase due to the social disorder after World
War 11, leading to 76 cases of human rabies in 1949 and more than 800
cases of animal rabies in 1950. In 1950, the Rabies Prevention Act was
enacted. This requires dog owners to register and confine their dogs,
and to vaccinate their dogs against rabies. This Act also strictly enforces
the elimination of stray dogs. As a result, the number of rabid animals
decreased rapidly, and no rabies case has been reported since 1957 in
either humans or animals except for three imported human rabies
cases. (The last human case was reported in 1954, and six rabid dogs
were reported in 1956.)

Table 2. Human rabies cases through organ transplantation

84% of rabies cases break out in rural and poor regions.
However, the numbers of rabies deaths do not correlate
with the risk of contracting rabies, because it is possible to
prevent a patient from dying of rabies by giving them post-
exposure prophylaxis (PEP), even after they have been
bitten by a rabid animal. Without PEP, the total number of
human rabies deaths in Asia and Africa combined is esti-
mated to be about 330000.”

In Asia, 95% of rabies is transmitted by dogs, whereas
3% is from cats. In the United States, foxes, skunks, and
racoons are the host animals. In Latin America, dogs are the
host animals of rabies. In addition to terrestrial animals,
some species of bat transmit rabies in North and South
America. In the United States, 17 out of 19 patients who
contracted rabies domestically during 2000-2006 were
infected by bats." In cases of bat bites, it is assumed that
patients often miss out on the opportunity to receive PEP
because bite wounds from bats are too small to be
noticed.”

Infection route of rabies

Humans usually contract rabies through bite wounds from
rabid animals (bite exposure) because the rabies virus is
highly concentrated in the saliva of infected animals. It can
also be transmitted through nonbite exposure, although this
rarely occurs. Airborne infections, such as inhaling an
aerosol of infected animal brain tissue in virus laboratories,
or of contaminated air in bat-inhabited caves, have been
reported." There is also one known case where a butcher
became infected by skinning a cow that had died of an
undiagnosed neurological disease.” Iatrogenic rabies cases
have occurred in patients who received cornea, kidney, liver,
or blood vessel graft transplantation from donors who had
undiagnosed rabies (Table 2). To date, the only medically
verified cases of human-to-human rabies transmission are
the cases infected through organ transplantation from
undiagnosed rabies patients.* ™

Case Country Year Organ Incubation period Clinical diagnosis of donor Reference number

1 USA 1979 Cornea 30 days GBS 21

2 France 1980 Cornea 33 days Encephalitis, myocarditis 22

3 Thailand 1981 Cornea 22 days Not diagnosed 23

4 Thailand 1981 Cornea 31 days Not diagnosed 23

5 India 1987 Cornea 2 days Not described 24

6 India 1987 Cornea 257 days Not described 24

7 Iran 1994 Cornea 26 days Food poisoning 25

8 Iran 1994 Cornea 40 days Food poisoning 25

9 USA 2004 Liver 20 days SAH 26-28
10 USA 2004 Kidney 26 days SAH 26-28
11 USA 2004 Kidney 26 days SAH 26-28
12 USA 2004 Arterial fragment 25 days SAH 26-28
13 Germany 2005 Lung Not described Not described 29
14 Germany 2005 Kidney Not described Not described 29
15 Germany 2005 Kiney/pancreas Not described Not described 29

GBS, Guillain-Barré syndrome; SAH, subarachnoid hemorrhage



Rabies through organ transplantation

In 1978, a 37-year-old American woman received a right
corneal transplant from a 39-year-old lumberman who was
presumed to have died from Guillain—-Barre syndrome.
Thirty days after the operation, she complained of right
retro-orbital headache. In a few days, she noticed hypoes-
thesia on the right side of her face and difficulty in walking,
and symptoms of dysphagia and dysarthria developed. After
admission to hospital, she developed flaccid paralysis,
became progressively obtunded, and eventually died on day
16 of hospitalization. A postmortem examination revealed
rabies virus in the cornea, optic nerve, temporal lobe, and
brain stem.”

In 1980, a 36-year-old man received a left corneal trans-
plant from a 57-year-old woman who had died from enceph-
alitis and myocarditis in France. Thirty-three days after the
operation, he complained of left retro-orbital headache.
Over the next 4 days he developed hypersalivation, pain
and weakness in the legs, and pain on swallowing, and was
hospitalized 41 days after the operation. He became coma-
tose on day 3 of hospitalization and died on day 9. Rabies
virus was isolated from the patient’s brain tissue, and on
histopathological examination numerous Negri bodies were
found in the donor’s brain.”

In 1981, a 41-year-old Thai woman received a corneal
transplant from a boy who had died from an undiagnosed
disease with mental confusion. A 25-year-old man also had
a cornea transplant from the same donor. These recipients
died 22 and 31 days after the operation, respectively. Rabies
virus was isolated from the woman’s brain tissue, and Negri
bodies were found in the donor’s brain tissue.”

In 1987, two Indian men received corneal grafts from a
single donor. Nine days later, one of these recipients, a 62-
year-old physician, reported redness, swelling, and intense
pain in the operated eye. He died 14 days after the opera-
tion. The other recipient, a 48-year-old man, was advised to
receive PEP. He received the first and second doses of rabies
vaccine, but refused to take the remaining doses. He expe-
rienced dysphagia along with pain, redness, and swelling in
the operated eye 257 days after the operation. Two days
later, he developed hydrophobia. He died 5 days after the
onset of the disease. The incubation period of the second
man was more than 250 days, probably because he had
received two doses of rabies vaccine.”

In 1994, a 40-year-old man received a corneal transplant
from a 20-year-old man who had died from food poisoning
in Iran. On the same day, another 35-year-old man received
a cornea transplant from the same donor. The first patient
reported nausea and paresthesia on his lips, and developed
hydrophobia 26 days after the operation. He died within the
next 24 h. The second patient was admitted to hospital with
vomiting and poor general condition 40 days after the oper-
ation. He died the following day. Rabies virus was isolated
from the brain tissue.”

In the United States, kidneys, liver, and an arterial
segment were transplanted into four recipients from a
common donor in 2004. All four recipients developed
encephalitis within 30 days after transplantation, and died
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from rabies 7-23 days after the onset of neurological
symptoms.”

In Germany, there was an announcement on February
16, 2005, that three out of six patients who had received
organ transplantations from a common donor might have
clinical rabies. The donor died after cardiac arrest and brain
death in late 2004. Rabies was diagnosed in the donor and
two of the recipients on the same day as the announcement
and the next day, respectively.”

These cases indicate that organ transplants should not be
carried out from donors who had died from encephalitis of
unknown cause. At the same time, they also show that rabies
is very difficult to diagnose intravitam.

Clinical course of human rabies

The clinical course of human rabies is divided into four
phases: the incubation period, the prodromal phase, the
acute neurological phase, and the coma phase.”

The incubation period for rabies varies from around 15
days to 1 year or even longer. In about 60% of all rabies
patients, the incubation period is 1-3 months, but 6%-7%
of patients exhibited an incubation period longer than 1
year. The longest incubation period reported was 7 years,
and was documented for a girl who migrated from Laos to
the United States.” She had been bitten by a stray dog in
Laos 7 years before the onset of clinical rabies. In general,
the incubation period is shorter when the bite is to the head
rather than the extremities, and is also shorter in children
than in adults. During the incubation period, the rabies virus
propagates in the muscle cells around the port of entry and
invades the peripheral nervous system. It then migrates
centrally to the central nervous system, following the flow
within the axoplasm of peripheral nerves at a velocity of
8-20mm per day.! The symptoms of rabies first appear after
the virus enters the central nervous system (prodromal
phase).

In the prodromal phase, which lasts for 2-10 days, the
patients complain of nonspecific symptoms such as malaise,
fever, and anorexia. They may also complain of more spe-
cific local symptoms such as itchiness, pain, and paresthesia
around the healed bite wound.

The acute neurological phase continues for 2-7 days.
During this phase, patients will intermittently suffer from
intense anxiety, emotional agitation, and confusion. At other
times they may be calm, lucid, and cooperative toward the
medical staff. About 60% of patients will develop severe
pharyngeal and laryngeal muscle spasms when they attempt
to drink, or even see, water (hydrophobia). Similar symp-
toms may also be induced when cool air blows on the face
or chest (acrophobia). As a result, patients avoid drinking
water, washing their hands, or feeling wind. The patient’s
condition gradually deteriorates. High fever, confusion, dis-
orientation, paralysis, and general convulsions may occur,
and the patient eventually falls into a coma.

In the coma phase, autonomic instability becomes
extremely predominant, and hypotension, arrhythmia, and
hypoventilation may develop. Most patients die shortly
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after the onset of coma if no intensive supportive care is
given.

No effective therapies for overt rabies have been estab-
lished, so almost 100% of patients are destined to die. As of
August 2007, there have been only six reports of patients
recovering from overt rabies.’

Clinical and laboratory diagnosis of human rabies

A clinical diagnosis might be possible if the patient could
describe the animal which had bitten them and in which
rabies endemic area, and also if they showed typical symp-
toms such as hydrophobia or aerophobia. However, it is
rarely possible to diagnose rabies clinically in Japan because
the patient’s history of animal bites is uncertain in most
cases, and very few Japanese physicians have experienced
clinical rabies.

An intravitam diagnosis of rabies could be made either
by isolating the virus from saliva or cerebrospinal fluid,
demonstrating a viral antigen in skin biopsy samples or
corneal impression samples using the fluorescent antibody
method, or detecting viral genes by reverse polymerase
chain reaction (RT-PCR).*” However, these laboratory
methods are only useful after the virus has propagated into
the brain tissue or disseminated to other parts of the body.
They are not useful in the early stage of the disease, so it is
practically impossible to diagnose rabies shortly after the
onset.

Treatment of rabies patients

No medical treatment for clinical rabies has been estab-
lished. Treatment is mainly aimed at minimizing the clinical
signs and symptoms, and especially at reducing physical and
psychological pain. Patients should be cared for in a private
room with sufficient sedation. The intravenous administra-
tion of morphine is effective to relieve anxiety, agitation,
hydrophobia, and aerophobia. Life-support measures should
be avoided after rabies has been confirmed.’ One case was
reported of a patient who survived rabies after the use of
heavy sedation in addition to antiviral medication,” but
other clinicians were unsuccessful using the same method.”
Before a patient is treated with these new therapies, the
patient and their family should be informed of the possibil-
ity of severe neurological sequelae even if the patient did
recover.’

Post-exposure prophylaxis (PEP)

Animal and human rabies still occurs in many Asian coun-
tries, although neither animal nor human rabies has been
reported in Japan since 1957. Travelers in the endemic
regions who are bitten by a possibly rabid animal need to
receive PEP as early as possible. The World Health Organi-
sation (WHO) recommends the following post-exposure
treatment.” The bite wound should be thoroughly washed

with soap and water. Next, as much human rabies immuno-
globulin (HRIG, 201U/kg) or equine rabies immunoglobu-
lin (ERIG, 401U/kg) as possible should be injected around
the wound, and the remainder should be given intramuscu-
larly. In addition, a tissue-culture-inactivated rabies vaccine
should be administered on days 0, 3, 7, 14, and 30, and also
on day 90 if necessary. PEP should be given to patients who
request treatment even months after the bite, since an incu-
bation period of longer than 12 months has been reported
in 6%—7% of rabies cases.

The risk of contracting rabies will be higher when the
patient is bitten on bare skin as opposed to through cloth-
ing, because the rabies virus is highly concentrated in the
saliva. Moreover, when the face or the fingers are bitten, the
incidence of rabies tends to be higher and the incubation
period tends to be shorter than when the lower limbs are
bitten.

Inactivated rabies vaccines marketed throughout the
world are effective against lyssaviruses belonging to
Phylogroup I, but are not effective against Phylogroup II.?

In Japan, a tissue-culture-inactivated rabies vaccine for
human use (PCEC-K) is produced by a private manufac-
turer, the Chemo-Sero-Therapeutic Research Institute
(Kaketsuken). However, neither HRIG nor ERIG is pro-
duced or imported in Japan, and furthermore, the Japanese
Government has no stock of RIG. As RIG is not available
in Japan, following the WHO recommendation for rabies
PEP is not feasible in practice.

The PCEC-K vaccine is prepared from an attenuated
rabies strain, HEP-Flury, which is grown in primary cultures
of chick embryo cells. It is then inactivated with betapropio-
lactone, followed by concentration and purification.” Its
antigen titer has not been officially announced. Researchers
in Thailand reported that PCEC-K is less potent than rabies
vaccines produced in France and Germany.®

PEP in our vaccine clinic

During 2000-2005, the number of patients visiting our
vaccine clinic to receive PEP after being bitten by a sup-
posed rabid animal abroad was 71-84 per year except in
2003, when the severe acute respiratory syndrome (SARS)
suddenly occurred (Fig. 2). Among these patients, about
30% and 20% were between the ages of 20-24 years and
25-29 years, respectively. Eighty percent of the patients
were bitten by animals in Asian countries, and in particular
Thailand (40%). In detail, 81% of subjects were bitten by
dogs, 11% by monkeys, and 4% by cats. About 55% of the
patients attacked by animals overseas visited a local medical
institute and received a rabies vaccine. The remaining 45%
returned to Japan without receiving proper treatment
abroad, and visited our clinic after being warned by their
family members or friends of the possibility of rabies and
the need for PEP.



Fig. 2. The annual number of patients visiting our vaccine clinic to
receive rabies post-exposure prophylaxis (PEP). The first overseas
traveler bitten by a stray dog and requesting rabies PEP came to our
vaccine clinic in 1990. The number of individuals receiving PEP annu-
ally in our clinic remained below 20 until 1994. However, it exceeded
20 in 1995, and continued to increase from 1997 to 2001. During this
period, the annual number of Japanese people going abroad was
increasing. However, we cannot explain the increase in the number of
patients requesting rabies PEP simply by the rise in the number of
Japanese international travelers. One speculation is that the need for
rabies PEP has gradually been recognized among young Japanese
adults attacked by suspected rabid animals abroad because nowadays
they can easily obtain information through the Internet. On the other
hand, not so many Japanese medical institutions have rabies vaccine in
stock, which leads to a concentration of patients at the limited number
of hospitals capable of providing rabies PEP. The decrease in the
number of such patients in 2003 seems to have been caused by the
outbreak of severe acute respiratory syndrome (SARS)
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was isolated from the saliva, and they were both diagnosed
antemortem. By analyzing the gene, the rabies virus strains
isolated were identified as the strain transmitted in the Phil-
ippines. In the third case, it was possible for medical staff to
take the preventive measures recommended by the Center
for Diseases Control and Prevention,” as the diagnosis was
made shortly after the clinical symptoms appeared. This
case was given similar treatment to the 15-year-old survival
case,” but the treatment was unsuccessful.'

Pre-exposure immunization

Pre-exposure vaccination against rabies is a useful measure
to prevent imported rabies. Pre-exposure immunization is
recommended to people who are living in, or traveling to,
high-risk regions. The WHO recommends a dose of tissue-
culture rabies vaccine, with a potency of at least 2.5IU per
dose, to be given intramuscularly on days 0, 7, and 28.°

In Japan, pre-exposure immunization consists of two
doses of PCEC-K given 30 days apart, and an additional
dose given 6 months after the second dose.” Japanese trav-
elers rarely plan their trip 6 months or more in advance,
with the exception of some public employees. In many cases,
the period available before leaving Japan is 2 months at the
most. When they do not have enough time to complete the
three doses, we recommend taking at least 2 doses. It is
reasonably thought that patients who are bitten by a sup-
posed rabid animal in an endemic area could efficiently
produce antirabies antibody after receiving another two or
three doses of the vaccine, and that they would then be
protected against rabies without using RIG.

It is safer for people who are scheduled to be engaged
in outdoor investigations or to handle animals to receive
three doses of rabies vaccine, as recommended by the WHO,
before leaving for rabies-endemic countries.

Imported rabies cases

In France, 19 cases of imported rabies have been reported
since 1977. In England, 20 imported rabies cases were
reported from 1946 to 2000. Since 2001, 2 cases have been
reported in Germany, and one case each in France, England,
and Taiwan.”

In Japan, three cases of imported rabies have been
reported as of July 2007. The first case was a young adult
who was bitten by a stray dog in Katmandu, Nepal, during
a personal trip. About 1 month later, he complained of
respiratory distress and died on the day of admission to
hospital. He did not receive rabies PEP in either Nepal or
Japan. Rabies was diagnosed based on the findings of a
postmortem histological examination. The second and third
cases were both men in their sixties."” During their long stay
in the Philippines they were bitten by privately owned dogs,
and they returned to Japan in November 2006 without
having received rabies PEP. In both patients, the rabies virus

Conclusion

Half a century has passed since rabies was eradicated in
Japan. However, countries free from rabies are exception-
ally rare. Travel to Asian countries where many rabies
victims still occur is easy, and only takes a few hours by air-
plane from Japan. Since Japanese travelers are rarely aware
of rabies, they are at great risk of being bitten by a poten-
tially rabid animal. Even if domestic human rabies cases no
longer occur in Japan, imported rabies cases are always pos-
sible. Therefore, it is clearly important that no traveler ever
carelessly puts out a hand to an animal in a rabies-endemic
country. If a traveler is bitten by a suspected rabid animal
in a rabies-endemic region, it is important that they receive
rabies PEP in a local medical institution immediately. At the
same time, pre-exposure vaccination against rabies should
be recommended to international travelers in order to
ensure the preventive effect of PEP. We should never forget
that rabies is a preventable, but incurable, disease.
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