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	Table 1.  Rabies pre-exposure prophylaxis guide — United States, 2008
http://www.cdc.gov/mmwr/PDF/rr/rr5703.pdf  

	Risk category
	Nature of risk
	Typical populations
	Pre-exposure recommendations

	Continuous
	Virus present continuously, often in high concentrations.  Specific exposures likely to go unrecognized.  Bite, nonbite, or aerosol exposure.
	Rabies research laboratory workers; rabies biologics production workers.
	Primary course.

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

	Frequent
	Exposure usually episodic with source recognized, but exposure also might be unrecognized.  Bite, nonbite, or aerosol exposure.  
	Rabies diagnostic laboratory workers, cavers, veterinarians and staff, and animal-control and wildlife workers in areas where rabies is enzootic.  All persons who frequently handle bats.
	Primary course.

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

	Infrequent (greater than population at large)
	Exposure nearly always episodic with source recognized.  Bite or nonbite exposure.
	Veterinarians and animal-control staff working with terrestrial animals in areas where rabies is uncommon to rare.  Veterinary students.  Travelers visiting areas where rabies is enzootic and immediate access to appropriate medical care including biologics is limited.
	Primary course.

No serologic testing or booster vaccination.

	Rare (population at large)
	Exposure always episodic with source recognized.  Bite or nonbite exposure.
	U.S. population at large, including persons in areas where rabies is epizootic.
	No vaccination necessary.

	*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.


Primary Course for Pre-exposure Rabies Vaccination

Two rabies vaccines are currently available in the United States, i.e., human diploid cell vaccine (HDCV) and purified chick embryo cell vaccine (PCECV).  For immune-competent persons, a primary course is a series of three 1-mL doses of HDCV or PCECV, given intramuscularly (IM).  The initial dose is given on designated day 0.  Additional doses of HDCV or PCECV are given on day 7 and day 21 or 28 after the first vaccination.  Rabies vaccine should always be given IM in the deltoid for adults and older children.  The anterolateral thigh is an acceptable alternate site for small children.  HDCV or PCECV should never be administered in the gluteal area since administration in this area results in lower neutralizing antibody titers.  Rabies vaccine preparations for intra-dermal (ID) administration are no longer available in the United States.  (1)

	TABLE 2.  Rabies pre-exposure prophylaxis schedule — United States, 2008

http://www.cdc.gov/mmwr/PDF/rr/rr5703.pdf

	Type of vaccination
	Route
	Regimen

	Primary
	Intramuscular
	Human diploid cell vaccine (HDCV) or purified chick embryo cell vaccine (PCECV); 1.0 mL (deltoid area), one each on 
days 0,* 7, and 21 or 28

	Booster†
	Intramuscular
	HDCV or PCECV; 1.0 mL (deltoid area), day 0 only

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

†Persons in the continuous-risk category should have a serum sample tested for rabies virus neutralizing antibody every 6 months, and persons in the frequent-risk category should be tested every 2 years.  An intramuscular booster dose of vaccine should be administered if the serum titer falls to maintain a value of at least complete neutralization at a 1:5 serum dilution by Rapid Fluorescent Focus Inhibition Test.


Post-Vaccination Serologic Testing

Healthy persons who were tested 2–4 weeks after completion of pre-exposure rabies prophylaxis in accordance with ACIP guidelines have demonstrated an adequate antibody response to rabies.  Therefore, no testing of patients completing pre-exposure prophylaxis is necessary to document seroconversion unless the person is immunosuppressed.  

Preferably, persons who are immunosuppressed by disease or medications should postpone pre-exposure vaccinations and consider avoiding activities for which rabies pre-exposure prophylaxis is indicated.  When that is not possible, immunosuppressed persons who are at risk for exposure to rabies should be vaccinated and their virus neutralizing antibody titers checked.  In these cases, failures to seroconvert after the third dose of rabies vaccine should be managed in consultation with the State Public Health Veterinarian, or DPH physicians.  

For adequate seroconversion, specimens collected 1–2 weeks after pre-exposure prophylaxis should completely neutralize challenge virus at a 1:5 serum dilution by the Rapid Fluorescent Focus Inhibition Test (RFFIT) (1).  
Pre-Exposure Booster Doses of Vaccine (Table 1 and Table 2)
Persons who work with rabies virus in research laboratories or vaccine production facilities (continuous risk category [Table 1]) are at the highest risk for inapparent exposures.  Such persons should have a serum sample tested for rabies virus neutralizing antibody every 6 months.  An IM booster dose (Table 2) of vaccine should be administered if the serum titer falls to maintain a serum titer corresponding to a value of 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), cavers, veterinarians and staff, and animal control and wildlife officers in areas where animal rabies is enzootic.  The frequent-risk category also includes persons who frequently handle bats, regardless of location in the United States or throughout the world, because of the existence of lyssaviruses on all continents except Antarctica.  Persons in the frequent-risk group should have a serum sample tested for rabies virus neutralizing 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.  

Veterinarians, veterinary students, and terrestrial animal-control and wildlife officers working in areas where rabies is uncommon to rare (infrequent exposure group) and certain at-risk international travelers who have completed a full pre-exposure vaccination series with licensed vaccines and according to ACIP schedule do not require routine serologic verification of detectable antibody titers or routine pre-exposure booster doses of vaccine.  If they are exposed to rabies in the future, they are considered immunologically primed against rabies and simply require postexposure prophylaxis for a person previously vaccinated (i.e., days 0 and 3 vaccination) (1).
Both the CDC and the Kentucky Department for Public Health recommend that the Rapid Fluorescent Focus Inhibition Test (RFFIT) be used for the determination of rabies antibody titers in humans.  Local Health Departments should call the State Public Health Veterinarian or DPH physicians for consultation BEFORE ordering laboratory tests other than RFFIT for the determination of rabies antibody titers.

References: 

1.  Centers for Disease Control and Prevention.  Human Rabies Prevention – United States, 2008:  Recommendations of the Advisory Committee on Immunization Practices (ACIP).  MMWR 2008; 57(no. RR-3)

 RABIES POSTEXPOSURE PROPHYLAXIS

The decision to administer rabies postexposure prophylaxis (PEP) is based on several factors related to the potential exposure to rabies virus.  These factors include the type of exposure (i.e. bite or nonbite), the species of animal involved, if the bite was provoked, and the epidemiology of rabies in a specific geographic area.  An enclosed algorithm serves as a guide to indications for PEP.  The environmentalist in your health department is usually quite familiar with these factors and the circumstances involving a potential exposure, and should be regarded as a local resource for determining if PEP is indicated.  Ultimately, the decision to administer PEP is between the patient and their physician.  The local health department must have a physician’s order (phone order is acceptable) to administer PEP.  Administering PEP is not difficult. 

Rabies is an incurable disease.  Postexposure prophylaxis is a rabies prevention strategy, not a rabies treatment.  Prevention strategies for rabies consist of three steps:  

1.  Immediate and thorough washing of the exposed site/wound, 

2.  Administration of human rabies immune globulin for immediate passive immunity, and 

3. Administration of multiple doses of rabies vaccine for active immunity.

Local Wound Treatment

The immediate and thorough washing of bite wounds, scratches, and mucous membranes exposed to rabies virus with soap and water has been shown to markedly decrease the likelihood of rabies.  If available, a virucidal agent (e.g., povidine-iodine solution) should be used to irrigate the wounds.  Tetanus prophylaxis should be administered by protocol if indicated.  Measures to control bacterial infection and indications for surgical intervention (suturing) are decisions for the physician.

Human Rabies Immune Globulin Usage

Human Rabies Immune Globulin (HRIG) is administered only once (at the beginning of rabies postexposure prophylaxis) to provide immediate antibodies until the patient responds to rabies vaccine by actively producing antibodies.  Previously vaccinated individuals do not receive HRIG.  If HRIG is not given at the same time vaccination is begun, it can be given through the seventh day after the administration of the first dose of vaccine.  HRIG is not given beyond the seventh day since an antibody response to the vaccine is presumed to have occurred.  The dose of HRIG is 20 IU/kg (approximately 0.06 mL/lb of HRIG containing 150 IU/mL).  The current recommendation of the Advisory Committee on Immunization Practices (ACIP) is for the entire dose to be infiltrated around and into the wound(s) if anatomically feasible.  If none or only part of the HRIG is used for infiltration, the remaining volume should be administered at an anatomical site (intramuscular [IM]) distant from vaccine administration.  HRIG should never be administered in the same syringe or into the same anatomic site as rabies vaccine.

Vaccine Usage

Unvaccinated Persons

For unvaccinated persons, the combination of RIG and vaccine is recommended for both bite and nonbite exposures, regardless of the time interval between exposure and initiation of PEP.  If PEP has been initiated and appropriate laboratory diagnostic testing (i.e., the direct fluorescent antibody test) indicates that the animal that caused the exposure was not rabid, PEP may be discontinued.

Two rabies vaccines are currently available in the United States, purified chick embryo cell vaccine (PCECV) and the human diploid cell vaccine (HDCV).  For immune-competent persons, a regimen of four 1-mL doses of PCECV or HDCV is given intramuscularly.  The first dose is given as soon as it is determined that PEP is indicated.  This initial dose is given on designated day 0.  HRIG is usually administered at the same time as described above.  Additional doses of PCECV or HDCV are given on day 3, day 7 and day 14 after the first vaccination.  The vaccine should always be given IM in the deltoid for adults and older children.  The anterolateral thigh is an acceptable alternate site for small children.  PCECV or HDCV should never be administered in the gluteal area since administration in this area results in lower neutralizing antibody titers.  All immunosuppressed individuals such as, but not limited to, organ transplant patients, asplenic individuals, treated individuals with any auto-immune disorder, HIV positive individuals should receive five postexposure doses on day 0, day 3, day 7, day 14 or 21 and day 28.

Previously Vaccinated Persons

Previously vaccinated persons are those with a history of preexposure vaccination with HDCV, PCECV, or rabies vaccine adsorbed (RVA); prior PEP with HDCV, PCECV or RVA, or previous vaccination with any other type of rabies vaccine and a documented history of antibody response to prior vaccination.  Previously vaccinated persons should receive two vaccine doses, (1-mL of PCECV or HDCV administered IM in the deltoid on days 0 and 3 only).  Administration of HRIG is unnecessary, and HRIG should not be administered to previously vaccinated persons to avoid possible inhibition of the relative strength or rapidity of an expected anamnestic response.  Local wound care remains an important part of rabies PEP for any previously vaccinated persons.  
Postvaccination Serologic Testing

Because the antibody response after the recommended postexposure vaccination regimen with PCECV or HDCV has been satisfactory, routine postvaccination serologic testing is not recommended for healthy persons to document seroconversion.  Serologic testing is only indicated in unusual circumstances, as when the patient is known to be immunosuppressed.  When titers are obtained, serum specimens collected 1--2 weeks after prophylaxis (after last dose of vaccine) should completely neutralize challenge virus at least at a 1:5 serum dilution by the rapid fluorescent focus inhibition test (RFFIT).
	Rabies Postexposure Prophylaxis Schedule, Kentucky Health Departments

	Patient status
	Treatment
	Regimen1

	Not previously vaccinated and Immunocompetent
	Local wound cleansing
	All PEP should begin with immediate thorough cleansing of all wounds with soap and water.  If available, a virucidal agent (e.g., povidine-iodine solution) should be used to irrigate the wounds.

	
	HRIG
	Administer 20 IU/kg body weight.  If anatomically feasible, the full dose should be infiltrated around and into the wound(s) and any remaining volume should be administered at an anatomical site (intramuscular [IM]) distant from vaccine administration.  HRIG should not be administered in the same syringe or into the same anatomical site as the first vaccine dose.  Because HRIG may partially suppress active production of rabies virus antibody, no more than the recommended dose should be given.

	
	Vaccine
	PCECV or HDCV 1-mL, IM (deltoid area2), on 
days 0, 3, 7 and 14.

	Previously vaccinated3 and Immunocompetent
	Local wound cleansing
	All postexposure treatment should begin with immediate thorough cleansing of all wounds with soap and water.  If available, a virucidal agent (e.g., povidine-iodine solution) should be used to irrigate the wounds.

	
	HRIG
	HRIG should not be administered.

	
	Vaccine
	PCECV or HDCV 1- mL, IM (deltoid area2), on 
days 0 and 3

	Immunosuppressed regardless of vaccination status
	Local wound cleansing
	All postexposure treatment should begin with immediate thorough cleansing of all wounds with soap and water.  If available, a virucidal agent (e.g., povidine-iodine solution) should be used to irrigate the wounds

	
	HRIG
	Administer 20 IU/kg body weight.  If anatomically feasible, the full dose should be infiltrated around and into the wound(s) and any remaining volume should be administered at an anatomical site (intramuscular [IM]) distant from vaccine administration.  HRIG should not be administered in the same syringe or into the same anatomical site as the first vaccine dose.  Because HRIG may partially suppress active production of rabies virus antibody, no more than the recommended dose should be given.

	
	Vaccine
	PCECV or HDCV 1.0 mL, IM (deltoid area2), on 
days 0, 3, 7, 14 - 21, and 28.

	1These regimens are applicable for all age groups, including children and pregnant women.

2The 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 administered in the gluteal area.

3Any person with a history of preexposure vaccination with HDCV, PCECV, or rabies vaccine adsorbed (RVA); prior PEP with HDCV, PCECV or RVA, or previous vaccination with any other type of rabies vaccine and a documented history of antibody response to prior vaccination.

For questions about PEP, call the Division of Epidemiology and Health Planning (502) 564-3418.


[image: image1.png]oKy

“ (UNBRIDLED SPIRIT






NOTES

1. Rabies risk assessment requires balancing a number of criteria: the species of animal and the endemicity of rabies for that species in Kentucky, the observed health and behavior of the animal, and the circumstances of the bite.

2. This algorithm only addresses rabies post-exposure prophylaxis.  Other treatment such as wound care, antibiotics, and tetanus immunization may be indicated.

3. In addition to obvious bites or mucous membrane exposures, the CDC suggests that PEP be considered in cases where there is a reasonable probability that contact with a bat may have occurred (i.e. a sleeping person awakens to find a bat in the same room, an adult witnesses a bat in a room with a previously unattended child, mentally disabled person, or intoxicated individual) and rabies cannot be ruled out by testing of the bat.  PEP would not be warranted for other household members.

4. Barring unusual circumstances, rodents and rabbits are not considered at-risk species.  In questionable or unusual circumstances involving rodent, rabbits, and livestock bites, consult the local/state health department.  Rabies is predominantly a disease of carnivorous animals (animals that eat other animals) while carrion eaters like the opossum who eat dead or decaying flesh are seldom affected.  Consultation with the state health department is strongly recommended for opossum human bites on rabies Post Exposure Prophylaxis.

5. Provoked exposures may include attempting to feed an animal, entering an animal’s territory, petting or playing with an animal, handling an animal, attempting to break up a fight between animals, having contact with an injured animal, and walking, running, or riding a bicycle past an animal.  Unprovoked exposures are rare and typically require an animal to cross neutral space and attack.  The physician should attempt to get the patient to describe the scenario in order to establish the true nature or the circumstances surrounding the biting incident – DO NOT simply ask if the bite was provoked or unprovoked.

6. The severity and location of a wound (severe wounds or obvious wounds near the head and neck should be given highest priority), and the expected interval between the time of the bite and receipt of rabies test results should be considered when making a decision to begin PEP while awaiting test results.

7. Unless the person previously received rabies immunoprophylaxis, PEP consists of four (4) doses of vaccine (1.0 mL each administered IM in the deltoid region) on days 0, 3, 7 and 14 and one (1) dose of human rabies immune globulin (HRIG) administered on day 0, infiltrated into and around the bite wound as much as anatomically feasible, with the remainder administered IM at an anatomical site distant from vaccine administration.  HRIG should not be administered in the same syringe or at the same site as vaccine.  HRIG dosage is based on the weight of the patient, 20 IU/kg, and should not be given in more than the recommended dose, as it may suppress active production of antibody.  A previously vaccinated person needs an abbreviated PEP schedule, specifically day 0 and day 3.  Immunocompromised individuals should receive the 5 series of immunizations on days 0, 3, 7, 14-21 and 28 in addition to HRIG on day 0.  Contact the health department for the schedule, if needed.

8. If the biting animal is captured and tests negative for rabies after PEP has begun, PEP may be discontinued.
Modified from: Kent County Health Department.  Determining the need for rabies post-exposure prophylaxis (PEP) with human rabies immune globulin (RIG) and rabies vaccine; Ohio Department of Health.  Rabies Post-Exposure Treatment (PET) Algorithm, December 2000.
Reference: Centers for Disease Control and Prevention.  Human Rabies Prevention – United States, 1999: Recommendations of the Advisory Committee on Immunization Practices (ACIP).  MMWR 1999;48(No.RR-1).
Reference: Centers for Disease Control and Prevention.  Use of a Reduced (4-Dose) Vaccine Schedule for Postexposure Prophylaxis to Prevent Human Rabies, 2010:   Recommendations of the Advisory Committee on Immunization Practices (ACIP).  MMWR 2010; 59(No.RR-2)
Rabies Post-Exposure Prophylaxis (PEP) Protocol for People�Exposed to Animals
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Did the person have contact with the saliva or brain tissue of a mammal via open wound or mucous membrane, or was


the person exposed to a bat?3
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Was the exposure to a�wild animal, such as a�bat, fox, raccoon, or�skunk?





No





Was the animal a�rodent, such as a�squirrel, hamster,


mouse, rabbit, or rat?4





No





Was the animal a dog,�cat, or ferret?
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Did consultation with the�local or state health�department indicate an�animal at-risk for rabies?
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Was the animal�captured - or can it be�located - for 10-day�observation?
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Was the animal brain�available for rabies�testing at the state


laboratory?6
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Did the animal exhibit�abnormal behavior or


die within 10-day�observation period?





Did the animal exhibit�abnormal behavior or�bite unprovoked?5
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No PEP
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Was the direct�fluorescent antibody�test positive?
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