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Abstract

Rabies is a great concern for special operations.  With its unique transmission, worldwide distribution, and uniformly fatal outcome if untreated, rabies holds an important place in SOF medical planning and practice. Myths about rabies and rabies treatment abound.  Research defines the epidemiology and treatment of rabies, providing weapons in the fight against it.  Survival of rabies exposure depends to a large extent upon quick access to proper therapy, so SOF medical personnel must be fully aware of the windows, options, and preventions.

Note: This article was published in the Summer 2001, Journal of Special Operations Medicine.  1.5 CME hour is awarded for completion of article and test.

Rabies is one of the oldest diseases recognized by man. It was accurately described as long ago as 2,000 BCE. Aristotle recognized that rabies was transmitted by the bite of a dog in 322 BCE. Celsius, circa 100 AD, recommended cautery of wounds to prevent rabies. Galen in 200 AD recommended surgical excision of bite wounds to prevent rabies. Rabies transmission by injection of saliva from an infected dog was demonstrated in 1804. Louis Pasteur introduced the modern era of rabies treatment in 1885, with the first successful treatment of a rabid dog bite using an attenuated vaccine prepared from rabbit spinal cord.

NATURAL HISTORY

Rabies is an encephalitis, caused by an RNA virus of the family Rhabdoviridae, genus Lyssavirus.  It is a bullet-shaped virus with 5 protein components.  The component that induces the protective antibody is a glycoprotein with a molecular weight of 60,000 daltons, which stimulates immunity to the disease.

Rabies virus has distinct serotypes, many of which appear to be species-specific. The virulence of a particular strain may be decreased when infecting an “alien” species. This cross-species attenuation usually manifests as a prolonged incubation time, rather than subclinical infection.

Rabies serotypes are frequently used in epidemiologist studies of the disease. There are five distinct rabies serotypes found in mammals native to North America.

Rabies is found only in mammals. Any mammal can be infected with the virus, although opossums are very resistant to experimental infection.  Apparently, there is no reservoir host for rabies.  Rabies antibodies have been found in some seemingly healthy (recovered?) wild animals, implying that some individuals can survive clinical rabies.  Researchers suspect that this recovery is due to an infection with a strain of rabies that is normally alien to that particular species.

Species differ in their resistance to the disease.  Some species of bats can harbor and transmit rabies for months before finally dying.  While virtually any mammal can be infected with the disease, not all can transmit it.  Transmission of rabies in the wild requires that the virus be secreted in the saliva of the infected animal.  Rodents and lagomorphs (rabbits) can be infected with rabies; however, they almost invariably die before the virus makes an appearance in the saliva.  Large rodents, such as woodchucks and beavers, may be an exception to this rule.  Rabid woodchucks, secreting virus in their saliva, have been captured in the northeastern United States.

The vast majority of rabies cases in humans are a result of animal bites, most often from dogs.  There have been a few cases of rabies transmission through means other than animal bites. In one case, several spelunkers died of rabies after presumably inhaling the virus inside a large bat cave. In another bizarre case, rabies was transmitted through a corneal transplant - the donor had died of an unrecognized case of rabies.  Several cases are reported of human rabies resulting from handling of bats, even with no apparent bite wounds.

Despite the existence of a safe and effective post-exposure treatment, human cases of rabies still occur, with upwards of 15,000 people die from rabies in India each year. In 1985, 76 cases of human rabies were reported in Mexico. In the United States, on average two or three cases of human rabies are reported each year. However, this can vary significantly -- between September and November of 2000, 6 unrelated cases of human rabies were reported in the United States and Canada.

Rabies is a fatal disease. There is no cure once the disease has reached the central nervous system.  There have been sporadic reports of people “surviving” rabies with massive life support. Three cases of humans surviving rabies have been documented in the literature. In all three cases, the patients had some immunity to the disease, either active or passive.  Two were given (obviously inadequate) rabies post-exposure prophylaxis. Another patient, a microbiologist working with rabies virus, had received pre-exposure rabies vaccinations.

Aggressive vaccination and quarantine laws have resulted in the eradication of rabies from some parts of the world. The United Kingdom, Iceland, Australia and Japan are considered rabies-free, as are many other island nations. Most of Europe is considered endemic for rabies, as are North and South America, Africa and the Middle East.

The major vectors of rabies are wild and domestic carnivores, including cats, dogs, foxes, weasels, mongooses, skunks, raccoons and bats.  Interestingly, however, cattle (herbivores) are the most frequently reported rabid domestic animals in the United States and Canada. The incidence of rabid animals varies widely in the United States.  Cats used to be considered low risk for rabies transmission - however, data indicates that the incidence of rabies among domestic cats is increasing.

As a rule, any mammalian bite not due to a rodent, a lagomorph or human is potentially rabid.  Rabies is most often transmitted by the bite of an infected animal. The virus is secreted in the saliva, and contaminates the wound during the bite. The virus travels via the neuromuscular spindles to the peripheral nervous system, then via the axons of the peripheral nervous system to the central nervous system.

The closer the bite is to the central nervous system, the shorter the incubation period.  Incubation of rabies can be as short as 4 days (direct eye inoculation), or over a year for some peripheral bites.  The average incubation period for human cases of rabies is 20 to 60 days.

It is best to give prophylactic treatment for rabies as soon as possible after a bite.  However, a bite to the face has greater urgency than a bite to the arms or legs. Bites to the face should begin treatment within twenty-four hours of the injury, if not immediately.

Several cases of human rabies have occurred in the United States with no apparent history of an animal bite.  In two of these cases, the victims had handled, but apparently were not bitten by, bats. In both cases, the rabies serotype was bat-related. Therefore, the CDC now recommends that post-exposure rabies prophylaxis be given if there is even a possibility of a bat bite, (i.e. a bat found in a child’s room, or a person handling a sick bat).
CLINICAL FEATURES
The initial symptoms of rabies are nonspecific. Fatigue, malaise, anxiety, agitation, nausea, vomiting and anorexia are non-specific signs.  In about 50% of cases, patients will have noted pain or parasthesias at the bite site. 

Following the prodromal phase, the disease begins to affect the limbic system, with relative sparing of the neocortex. Rabies can then manifest either the furious or the dumb form.

Dumb rabies displays progressive lethargy, ascending paralysis, cranial nerve palsies, changes in phonation, and uncoordination.  The symptoms progress to coma, and eventually death. Most animals with the dumb rabies do not transmit it. Dumb rabies is the least common form of the disease.

Furious rabies, the most common manifestation of the disease, is characterized by episodes of aggressive behavior, seizures and paroxysms of violent activity, with intervening periods of essentially normal behavior. Hallucinations are common. Severe pharyngeal spasm may occur when the subject attempts to drink, with the subject later becoming agitated at the sight of water.  The rabid subject will attempt to drink but will not be able to due to the pharyngeal spasm. This pharyngeal spasm gives rise to the term hydrophobia, a popular synonym for rabies.

Pharyngeal spasm and choking also may occur when air is blown into the patients face, called aerophobia.  Animals with furious rabies can show all these signs; however, dogs do not usually develop pharyngeal spasm.

Behavioral changes are the most important early sign of rabies.  A wild animal that shows no fear of humans, or becomes friendly, or a domestic animal that becomes suddenly vicious must be suspected of having rabies, and should be kept in quarantine.  Excessive salivation (foaming at the mouth) is a late sign in rabies.  Death is usually the result of seizures, paralysis, coma or secondary complications.

TREATMENT
Rabies prevention begins with rapid cleaning of the bite wound. The initial cleaning should be done with whatever liquid is available.  Tap water will do in a pinch. More importantly, mechanical cleaning, by scrubbing the wound with gauze sponges or cotton applicators must be done as soon as possible.  The only antiseptic solution that has been proven effective against the rabies virus is benzalkonium chloride (Zephiran®).  Some authorities state that all animal wounds should be cleaned with a Zephiran® solution, then irrigated with normal saline. Benzalkonium chloride solution is tissue-toxic, and should not be allowed to have extended contact with the wound.  Povidone iodine (Betadine®) solution is a highly effective viricide, and is not as tissue toxic as benzalkonium.  However, povidone iodine has never been proven effective against the rabies virus.

Another method of limiting the uptake of the rabies virus is to anesthetize the wound with local anesthetic.  Procaine has been shown to inhibit uptake of the rabies virus.  Bupivacaine (Marcaine®) and lidocaine probably have the same effect, but have not been studied with live virus.

Rabies immunoprophylaxis has come a long way since 1885.  Until the early 1980s the only rabies vaccine licensed for use in the United States was duck embryo vaccine (DEV).  This vaccine was better than nothing, but was highly allergenic, poorly immunogenic, and required a minimum of 23 injections to develop a protective antibody titer. Human diploid cell vaccine (HDCV) was introduced in the early 1980s.  Rabies vaccine adsorbed (RVA) is a similar product introduced in the late 1980s. The latest rabies vaccine approved for use in the United States is purified chick embryo culture vaccine (PCEC), which was approved by the FDA in October of 1997. All three of these later vaccines are highly immunogenic with a low incidence of side effects. All three vaccines also have the same post-exposure dose regimen.

The current post-exposure prophylaxis dose of rabies vaccine is 1.0 ml given intramuscularly (IM) on 5 separate occasions, on Days 0, 3, 7, 14 and 28 post bite.  These are highly immunogenic vaccines, with essentially no treatment failures if they are given properly. Several caveats must be observed:

1. HRIG (see below) must be used in conjunction with post-exposure immunization.

2. The vaccine must be given IM. Injections are given into the deltoid muscle in adults, and the lateral thigh in children. Gluteal injection is not effective.

3. Chloroquine interferes with antibody induction.  Patients on chloroquine anti-malarial prophylaxis should stop this medication during the rabies treatment.

4. Immunosuppressed patients should have antibody levels checked after completion of the series.

5. If a person who has had rabies prophylaxis in the past is bitten, a two booster series of 1.0 ml of vaccine is given on Days 0 and 3, with no further treatment needed. HRIG (see below) is not needed in this case.

Rabies vaccination provides active immunization against the rabies virus. However, due to the length of time it takes for protective antibody to appear, passive immunity must also be given.  Post-exposure prophylaxis involves use of vaccine and human rabies immune globulin (HRIG).  HRIG supplies protective antibody until the vaccine induces sufficient endogenous (host) antibody production. HRIG is given in a dose of 20 IU/Kg on day 0 of treatment. HRIG must be given at the same time as vaccine. There is no rationale for using one without the other, unless the patient has already had rabies immunization in the past.  

The administration regimen of HRIG used to be one-half of the dose infiltrated around the wound site, the other half given IM. The current recommendation is that as much as possible of the full dose should be infiltrated around the wound site, with the rest given IM.  In the case of a finger or toe bite, as much of the wound dose is given into the digit as possible; the remainder is given proximal to the bite.

HRIG should not be mixed in the same syringe with rabies vaccine. The IM HRIG dose also should be given in an anatomic area remote from the IM dose of rabies vaccine.

Allergic reactions to rabies vaccine and HRIG are known, but relatively rare. Approximately twenty-five percent of patients have minor local reactions such as pain or swelling to the injection site.  One in five patients will develop minor arthralgias, headache, nausea or pruritis. True allergic reactions have an incidence of eleven per 10,000, and can range from hives to anaphylaxis. No fatalities have been reported.  Two cases of Guillian-Barre (ascending paralysis) syndrome have occurred following rabies prophylaxis, and both fully recovered.  HDCV and HRIG have been used safely in all stages of pregnancy.

All three rabies vaccines can be used for pre-exposure immunization against rabies.  One ml is given IM on Days 0, 7 and 21 or 28.  An alternate treatment gives 0.1 ml intradermally following the same schedule.  If a patient who has had adequate pre-exposure immunization, or has been through a full HDCV, RVA or PCEC rabies treatment course is bitten by a rabid animal, the treatment regimen noted above is modified: 1.0 ml of vaccine is given IM on Day 0 and 3.  Intradermal administration is not appropriate for post exposure prophylaxis.  HRIG is not needed, and should not be given.  Several SOF units (for example, Army Special Forces and Air Force Special Tactics operators) are given pre-exposure rabies vaccine as part of their routine vaccination series.

One-year booster doses of HDCV can lead to headache, arthralgias, malaise, fever and myalgias in approximately twenty-five percent of persons getting this dose. Booster doses of HDCV can also lead to an immune complex-like disease, characterized by urticaria, angioedema, rash or arthralgia in approximately ten-percent of persons receiving pre-exposure prophylaxis.  For personnel who do not routinely have exposure to rabid animals, booster doses after the primary series are not recommended. Those who have high risk of exposure should have rabies titers checked every two years, and a booster given if the titer drops below 1:5 dilution.  Personnel who work in laboratories where rabies virus or rabid animal tissue is handled should have titers checked every 6 months.

With the advent of modern rabies vaccine and HRIG, the decision whether to treat for rabies after an animal bite has been greatly simplified.  When in doubt, treat. Tables 1 and 2 summarize treatment recommendations.  Vaccine and HRIG are not cheap medications, and should not be given indiscriminately.  However, given that rabies is a certainly fatal disease, and given the availability of a safe and effective vaccine, it is best to err on the side of treatment.

If an animal must be sacrificed in order to examine it for rabies, remember that the head must be preserved. In other words, don’t let Bubba shoot the raccoon in the head!  It is best to let the official animal control or veterinary personnel take care of sacrificing and shipping an animal for rabies testing.  

Rabies is a justly feared disease. The possibility of rabies in any mammalian bite must always be considered. However, with careful wound treatment and adequate post-exposure prophylaxis, the risk of developing rabies from a mammalian bite can be reduced to essentially none.

Editor’s note: Pregnancy is not a contraindication to post-exposure rabies prophylaxis. According to CDC, only HDCV is approved for intradermal use.

	Table 1:

Summary of Rabies Prophylaxis Recommendations

	Species
	Condition of animal at time of attack
	Treatment of exposed person

	Dog or Cat 
	Healthy, available for 10 days of observation
	None, unless animal develops rabies

	
	Rabid, or suspected rabid
	HRIG and vaccine

	
	Unknown (escaped)
	Consult with public health. HRIG and vaccine likely indicated.

	Skunk, bat, fox, raccoon, bobcat, other carnivores.
	Consider rabid until/unless proven otherwise by laboratory analysis of the animal’s brain


	HRIG and vaccine



	Livestock
	Consult with local public health and veterinary authorities.
	

	Rodents and lagomorphs
	Small rodents almost never call for rabies prophylaxis.  In cases of large wild rodents such as beaver or woodchuck, consult local public health.
	


	Table 2:

Rabies Post-Exposure Immunization Guidelines

	A) Persons not previously immunized, did not receive HDCV, PCEC or RVA at prior immunizations, or did not complete full rabies series in past:

( HRIG: 20 IU/Kg body weight, as much as possible infiltrated around wound site, and remainder given IM.

( HDCV, RVA or PCEC: 5 doses, each 1.0 cc given IM, preferably in deltoid area. DO NOT give into gluteal area.  Do not mix with HRIG, or give in the same site. Doses are given on Days 0, 3, 7, 14 and 28.

	B) Persons previously immunized with HDCV, PCEC or RVA, or persons given appropriate pre-exposure prophylaxis with HDCV, PCEC or RVA:

( HRIG: Not required - do not give.

( HDCV, RVA or PCEC: 2 doses, each 1.0 ml IM preferably in deltoid area.  Do not give into gluteal area. Doses are given on Days 0 and 3.
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Human Rabies--

California, Georgia, Minnesota,

New York, and Wisconsin, 2000

On September 20, October 9, 10, 25, and November 1, 2000, persons who resided in California, New York, Georgia, Minnesota, and Wisconsin, respectively, died of rabies. This report summarizes the case investigations.

California

On September 15, a 49-year-old man visited a neurologist with 2 days of increasing right arm pain and parasthesias. The neurologist diagnosed atypical neuropathy (Table 1). The symptoms increased and were accompanied by hand spasms and sweating on the right side of the face and trunk. The patient was discharged twice from an emergency department but symptoms worsened. After developing dysphagia, hyper-salivation, agitation, and generalized muscle twitching, the patient was admitted to a local hospital on September 16.  Vital signs and blood tests were normal, but within hours he became confused. The consulting neurologist suspected rabies. Rabies immune globulin, vaccine, and acyclovir were administered. On September 17, the patient was placed on mechanical ventilation and rabies tests returned positive. Renal failure developed and the patient died on September 20.  The patient did not report contact with a bat, although his wife reported that in June or July a bat had flown into their house and the patient had removed it.

New York

On September 22, a 54-year-old man who had resided in Ghana arrived in the United States, and on September 26, reported discomfort in his right lower back.  During the next few days, the pain intensified and alternated with abdominal discomfort. He developed restlessness and anxiety. On September 30, he was admitted to a local hospital for suspected bowel obstruction.  On examination, the patient appeared anxious and had right flank tenderness, diaphoresis, spontaneous ejaculation, soft tissue swelling of the right lumbar area, vomiting and a temperature of 99.3 F (37.4 C).  Other symptoms appeared within hours, including dysphagia, dizziness, shortness of breath, and paranoia.  The patient became delirious, with frothing and agitation. On October 1, the patient had a cardiac arrest, was resuscitated, and placed on mechanical ventilation.  Rabies tests were positive on October 3.  After a gradual decrease in respiration, heart rate, and blood pressure, the patient died on October 9. History from the patient’s employer in Ghana revealed that the patient had been bitten in Ghana on his thumb and leg by his unvaccinated puppy in May.

Georgia

On October 3, a 26-year-old man developed intractable vomiting and hematemesis.  At a local hospital, he was treated with antiemetic suppositories; that evening he became disoriented, combative, and had difficulty breathing. On October 5, he became hypotensive and hypoxic and was transferred to a referral hospital for ventilatory support.  Examination revealed a temperature of 104 F (40 C), anisocoria, copious oral secretions, scattered bilateral pulmonary crackles, and a white blood cell count (WBC) of 46.6 cells x 109/L (normal: 5-10 x 109/L); a chest radiograph revealed bilateral diffuse alveolar densities. Broad-spectrum antibiotics, including acyclovir, were initiated.  On October 9, the patient developed cardiac arrhythmia, hypotension, and became combative, necessitating sedative and paralytic agent therapies.  He developed respiratory and renal failure and died on October 10.  Since July, the patient had been renting a room on the upper floor of an old house.  He had reported to co-workers that bats from the attic had entered his living quarters and landed on him while he slept.  Investigation of the house occupied by the patient since July revealed a colony of approximately 200 Mexican free-tailed bats in the attic and openings between the attic and the patient’s bedroom, bathroom, closet, and kitchen.

Minnesota

On October 14, a 47-year-old man visited a local clinic with 6 days of worsening right arm pain and parasthesias.  Two days later he developed decreased right finger movement. Nerve conduction studies were consistent with carpal tunnel syndrome. On October 19, while traveling in North Dakota, the patient was admitted to a North Dakota hospital with a temperature of 103 F (39.4 C), flaccid paralysis and sensory loss in the right upper extremity, sensory loss in the mid-thoracic area, hypoesthesia and hyporeflexia in the left upper extremity, and anisocoria. Laboratory findings were normal except a WBC count of 13.8 x 109/L. The patient was placed on broad-spectrum antibiotics.  On October 20, the patient developed acute respiratory failure and was intubated. Magnetic resonance imaging was consistent with myelitis and ganciclovir was added to antibiotic coverage. He died on October 25.  Three days earlier, a friend told the family that during August 11-19, a bat on his right hand had awakened the patient.  He killed the bat and was bitten in the process.  The patient did not seek medical care.  Investigation found in the patient’s house multiple portals of entry for bats, openings between the attic and living areas, and extensive deposits of guano in the attic and living area.

Wisconsin

On October 14, a 69-year-old man with a 2-day history of chest discomfort and numbness, tingling, and tremors of the left arm was admitted to a local hospital for cardiac evaluation. On October 16, the patient had onset of progressive dysphagia, diaphoresis, delirium, and myoclonus.  The patient was treated with intravenous antibiotics for possible sepsis and acyclovir for suspected herpes encephalitis. He developed renal insufficiency requiring hemodialysis and respiratory failure necessitating mechanical ventilation. A serum rapid fluorescent focus inhibition test for rabies antibodies was negative on October 18.  The patient died on November 1, and postmortem examination of the brain revealed Negri bodies. Subsequent testing confirmed a diagnosis of rabies.  The patient had told a friend that two or three times a year he had removed bats from his house with his bare hands; several other residences used by the patient also had potential portals for the entry of bats.  He did not mention being bitten by an animal but had asked a friend a week before admission if rabies could be acquired from an insect bite.

Editorial Note:

These five cases of human rabies are the first diagnosed in the United States since December 1998, and underscore that

rabies should be considered in any patient with progressive encephalitis. The initial presentations of rabies can be diverse and a history of animal contact is rarely obtained. Because the immune response to rabies may not occur until late in the disease, if rabies is suspected, an ante mortem examination should include a nuchal skin biopsy, saliva, and cerebral spinal fluid or a postmortem examination of central nervous

system tissue (1).

In the United States since 1990, infection with indigenous rabies virus variants associated with insectivorous bats and infection with foreign canine rabies virus variants have accounted for 30 of the 32 human cases.  Although 24 (74%) of the 32 cases since 1990 have been attributed to bat-associated variants of the virus, a history of a bite was established in only two cases.  Contact with bats occurred in approximately half of the other cases. These cases represent various bat-contact histories: a bat bite, direct contact with bats with multiple opportunities to be bitten, and possible direct contact with a bat.  Canine rabies is prevalent in Africa, Asia, and Latin America.  Worldwide estimates of human rabies deaths exceed 50,000 cases each year, and >95% of reported cases occur in regions where canine rabies is endemic (2).

Although rabies usually is transmitted by a bite, persons may minimize the medical implications of a bat bite.  Unlike bites from larger animals, the trauma of a bat bite is unlikely to warrant seeking medical care.  Unless the patient knows the potential for rabies exposure, rabies post-exposure prophylaxis (PEP) will not be received.  Although bat rabies virus variants can be transmitted secondarily from terrestrial mammals, the lack of other animal-bite histories and the rarity of bat rabies virus variants found in terrestrial

mammals suggest that this means of transmission is rare (3).

Persons who are bitten or scratched by any animal should wash wounds thoroughly and seek immediate medical attention to evaluate the need for PEP.  In all cases where bat-human contact has occurred or is suspected, the bat should be collected and tested for rabies.  If the bat is unavailable, public health officials should assess the need for PEP.  PEP should be considered after direct contact between a human and a bat, unless the exposed person can be certain a bite, scratch, or mucous membrane exposure did not occur. PEP may be considered for persons who were in the same room as a bat and who might be unaware that a bite or direct contact had occurred (e.g., when a sleeping person wakes to find a bat in the room or an adult witnesses a bat in the room with an unattended child, mentally disabled person, or intoxicated person). PEP is not warranted when direct contact between a human and a bat did not occur.  Seeing a bat or being in the vicinity of bats does not constitute an exposure (4).
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CME TEST

Rabies

1. Rabies is:

A. A disease found only in mammals

B. A viral encephalitis caused by an RNA virus

C. Virtually always fatal in humans once the virus has reached the central nervous system

D. All of the above.

2. A physician assigned to a SEAL team is struck in the face by a flying bat during a night exercise in CONUS.  Upon examination, a small laceration of the lip is found. Which of the following is the BEST treatment option?

A. Wash out and scrub the laceration with water or saline ASAP

B. Wash out the laceration with rubbing alcohol

C. Excise the laceration and suture the wound closed

D. Evacuate to definitive care and begin rabies post-exposure treatment

E. A and D

F. B, C and D

3. A dead bat is found in the bedroom of an 18-month old child one morning. The mother of the child picked up the bat and flushed it down the toilet. She then calls asking what she should do next.  What rabies treatment, if any, should be given?

A. Mom gets full rabies treatment, child gets no treatment.

B. Child gets full rabies treatment, Mom gets HRIG only

C. Mom and child both get full rabies treatment

D. Neither Mom or child needs any rabies treatment

4. Rabies is NOT found in which of the following countries?

A. United States

B. Iceland

C. Australia

D. Zaire

E. B and C

F. A and D

5. Major vectors of rabies in the wild include:

A. Skunks

B. Raccoons

C. Foxes

D. Bats

E. All of the above

6. Rabid animals always exhibit violent, aggressive behavior, alternating with periods of normal behavior.

A. True

B. False

7. Rabies vaccine for post-exposure prophylaxis is given by the following schedule

A. 18 shots given IM into the abdominal musculature over 24 days.

B. 5 shots given IM into the lateral thigh or deltoid muscle over 28 days.

C. 5 shots given IM into the gluteal, lateral thigh or deltoid musculature over 28 days

D. B or C

8. Human rabies immune globulin (HRIG) can be used as the sole means of rabies treatment if the victim has had a minor (i.e. non-bite) exposure to a rabid animal.

A. True

B. False

9. If a patient has had rabies vaccination in the past (either pre-exposure prophylaxis or full rabies treatment) with modern rabies vaccine (either HDCV, PCEC or RVA) and has a rabies bite exposure, what is the appropriate rabies treatment?

A. No treatment necessary.

B. Full rabies post-exposure treatment

C. Two booster shots of vaccine three days apart

D. 5 booster doses of rabies vaccine over 28 days

10. A 12-year-old child living in south Texas is bitten by his pet dog (“adopted” a year ago while on a trip to Mexico). The dog is healthy, acting normally and is confined to the house. After initial wound care, what treatment is needed?

A. Start rabies post-exposure treatment immediately

B. Keep the dog under observation for 10 days, with examination by a Vet on day 0 and day 10. 

    If the animal remains healthy, no treatment is needed.

C. Since the animal is apparently healthy, no treatment is needed.
