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Wild Animal Injury in Taiwan

Yu-Ching Chen, MD; Tzong-Luen Wang, MD, PhD

Abstract

Taiwan'svariedlandformscontributetoitsabundant wild life species. Despitethedecreasing num-
ber of wild animalscaused by the cultivation of forest zone and over hunting on theidand, casesof
wild animal bitearestill reported each year. Thefocusof carefor these casesincludeswound care,
tetanusimmuni zation, and human-animal communi cabl e diseases prevention and trestment. Itis
alsoanimportant part of wildnessmedicine. Along with thefrequent interactionsamong Taiwan and
other rabiesepidemic areasand therampant smuggling of wild animal inblack market, thethresat of
rabies needsto be critically considered and recognized in Taiwan.(Ann Disaster Med. 2004;3

Suppl 1:S18-S29)
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Introduction

Dueto the varied landforms and the subtropi-
ca climate, thereare 64 speciesof mammalsin
Taiwan (Figure) (Table1).2Althoughthenum-
ber of somewild animal has decreased dueto
thedevel opment of circumstancesand hunting,
sporadic animal injury eventsarereported ev-
ey yedr.

Wildanimal injuriesincludebitesor claw
woundsfromawild animal, the crushinjuries
caused by largeanimalsand the diseasestrans-
mitted by wild animalsthrough wounds or by
closecontact. Duetothelimited speciesof large
mammalian animalsincluding the Formosan
black bear, boar , and wild deer in Taiwan, and
the decreasing number of these speciescaused
by unrestricted hunting and cultivation of land,
and the environmental change of their natural

habitat, only very few casesof largeanimal in-
jury arereported in Taiwan every year. The
more commonly seen casesare biting wounds
caused by smaller mammaliananimassuchas
Formosan macagues.

Themost concernof animal bitetransmit-
ted diseases is Rabies worldwide. No rabies
case has been reported in Taiwan since 1959.
However, due to the frequent interflow and
smugglingwithMainland Chinaandother coun-
trieswith rabies-epidemic, rabiesisbecoming
anemerging problem. A rabies casewasiden-
tified in Taiwan and reported in July, 2002. As
reported, thevictimwasfirst bitten by adogin
Mainland Chinga, then starting feelingill and
eventually diedin Taiwan.® Asevidenced, Tai-
wan is affected and threatened by rabies. In
addition to rabies, other important and ever-
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reported diseasestransmitted by animal injury Mammalian Bite Wound and Mauling

in Tawan asoinclude: Tetanusinfection, rat- Thebiting woundscaused by wild mammaian

bitefever and cat scratch fever. can be various. The severity of wounds may
gpan from asimple scratch to more severe

Figure. Distribution of mammalsin Taiwan

Table 1. Wild mammal speciesin Taiwan
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punctures, lacerationsor avulsons. All canre-
sult in significant damage, regardless of the
amount of bleeding present. Larger mammali-
ans are ableto deliver abiteforce of greater
than 450 pounds per squareinch,*® capable of
perforatinglight sheet meta .(Table2) Thistype
of crushinjuryiscommonandmay resultintear-
ingandtissuedevitalization, whichenhancesthe
riskforinfection. Lacerationsor,lesscommonly,
puncturewoundsand avuls onsmay a sooccur.
Among the various wound types, puncture
woundsaretoutedto havethehighestincidence
of infection, whereasinjuriesinvolvingthehand
or joint carry the greatest risk of infectionand
disfigurement. Other potentia complicationsthat
shouldbeconsderedincludeosteomydlitis, sep-
ticarthritis, tenosynovitis, local abscessesand,
rarely, endocarditis, meningitis, brain abscess
and sepsis.’

Complications of Bites

The most common complication of biteis
infection. Bleedingisanother common compli-
cationespecially whentherearevessd injuries.
Mammalian teeth may result in a deep
laceration, thus creating aroute for microor-
ganisms transmission. Osteomyelitis, septic
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with tooth penetration into a bone or joint®.
Bitesof thecraniummay yield central nervous
system infections such as brain abscess.®
Endocarditis, lymphangitis, meningitisand sep-
s swithdisseminatedintravascular coagulation
havea so beenreported. Other infectiouscom-
plications of mammalian bites include cat-
scratch disease (Afipiafelis), rat-bite fever
(Streptobacillusmoniliformis),rabies tularemia
(Franciscatularensis) and tetanus.™

Treatment

Emergency careshould besoughtimmediately
if thereareseriousinjuries, thepersonissuffer-
ingfromsevereblood|oss, significantfleshloss,
or there are many bites. It isalsoimportant to
seek emergency careif the person has been
bitten by astrangeanimal.

Wound Management

1. Open wounds should beirrigated with
copiousvolumesof normal salineassoon
aspossible. The preferred way isto use
highpressureirrigationwithnorma sdine
or lactated ringersviaa 19 gauge needle
andlargesyringe.

2. The police should be notified of the

arthritis, tendinitisor tenosynovitismay beseen incident.
Table 2. Mechanism of large animal injury (19)
Animal Type (No. Fall/Thrown Kicked Stepped on or Gored Crushed® Other'
Patients) n (%) n (%) Trampled n (%) n (%) n (%) n (%)
Equine 45 (57) 16 (20) 3(4) — 11 (14) 4(5)
(n =79
Bull 14 (30) 5(10) 21 (45) 6(13) —_ 12
(n = 47)
Cow — 6(38) 4 (25) 1(6) — 5 (31
(n = 16)
Wild game —_ — - 2(67) _ 1(33
(n=3)
p value 0.003 0.04 <0.001

2 Denotes full weight of animal falling on or pinning the rider.

® Denotes individuals who were butted, knocked to the ground, bitten, or injured during roping activities.

Adapted from Norwood.S. M echanisms and Patterns of Injuries Related to Large
Animals. Journal of Trauma 2000;48(4),740-744
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3. Whenpossble, tetanustoxoid and rabies
vaccination status should be determined
for all animal bites. (Therabiesvaccina-
tionisnot recommended in Taiwan)

4. Assessthe extent of damageto thetis-
suesincludingjointinvolvement, consider
aroentgenogram to rule out afractureif
suspected, determine the need for cos-
metic repair, stratify the patient for risk
factorsof infection, obtainwound cultures
if infection is suspected (i.e. fever,
erythemaat injury sites, and observe ne-
crosis or purulent wound drainage).™
(Table3)

Microbiology

Infections caused by animal bites are often

polymicrobial, with an average of threetofive

bacterial speciesisolated per wound culture.
Staphylococcusspp., Streptococcusspp.,

Corynebacterium and various gram-negative

Table 3. Evauation and care of bite wound

enteric pathogensarethemost commonly iden-
tified aerobes. Bacteroides spp.,
Fusobacterium, Peptostreptococcus,
Actinomyces, Velllonelaparvulaand Eubacte-
riumarecommonly identified anaerobicorgan-
isms(11)

Antimicrobial Therapy

Prophylactic treatment

It hasbeen suggested that antibiotic serum con-
centrationsshould betherapeuticwithin3hours
after theinjury. Therecommended duration of
prophylactic therapy with oral agentsisape-
riod of 5-7 days.

Those with more severe wounds,
diabetes, vascular disorders, or who are
immunocompromised may requireamore ag-
gressive approach with oral or parenteral
antibiotics. Theselection of an antibioticregi-
men shouldfollow thesamecriteriaof empiric
therapy of aninfected bitewound.

1. Complete history of injury
a. Timeof bite
b. Information of biting animal

c. Injury circumstances —attack provoked? Precipitating events?
d. Patient health history — allergies, tetanus immunization status?

2. Physical examination of the wound
a Measure and classify

b. Range of motion, neurovascular examination, and tendon function

Wound immobilization and elevation
Tetanus immunization evaluation
Rabies prophylaxis evauation

©ooNOU AW

Baseline X-raysif hand or if areais over bone

Cultures ( anaerobic and aerobic) and gram stains if signs of infection
Copious wound irrigation with soap and water and/or saline
Evaluation for closure or surgical referral

10 Antibiotic therapy: prophylactic or therapeutic if indicated
11. WBC test and blood cultures if systemic infection is suspected
12. Patient teaching for wound care and risk of infection

13. Follow up in lor 2 days if not hospitalized
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Empiric antibiotic therapy of infected
wounds
Anappropriateempiricantibioticregimenmust
direct at the pathogens most likely to cause
infection, including both aerobicand anaerobic
bacteria. Therapy shouldtarget organismsfrom
both the oral cavity of theanimal, aswell as
potential pathogens from the skin floraof the
vicim.

Indicationsfor hospital admissoninclude
sgnsof sepsis, fever, Significant edemaor crush
injuries, spreading cellulitis, involvement of a
bone, joint, tendon or nerve, failed outpatient
therapy, and immunocompromised hosts. In-
travenoustherapy may also benecessary inpa-
tientswith known historiesof medication non-
compliance.

Themost commonagent for mammaian
bitesismonotherapywithamoxicillin/davulanate
owing to theadditional anaerobic coverageof-
fered by the [beta]-lactamase inhibitor. Alter-
native regimens include clindamycin plus
ciprofloxacin, dicloxacillin plus penicillin,
tetracyclines, trimethoprim/sulfamethoxazole,
and second- or third-generation cephal ospor-
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inssuch ascefuroxime. ™ (Table4)

Rabies
Severa countries, most of which areislands,
arerabiesfree, includingtheBritishIdes, New
Zealand, Japan, Taiwan, many of the Carib-
beanidands, Sweden, Norway, and Spain. The
fact that these countriesremain freeof rabiesis
atribute to the stringency of their quarantine
lawsfor importedanimals. Australiawasat one
time believed to berabiesfree, but bat-trans-
mitted rabiesisnow endemicthere.
Althoughnorabiescasewasidentifiedin
Taiwan since 1959, due to close interactions
and black market anima smugglingamong Tai-
wan and other rabiesplagued countries, thedi-
agnosisof rabiesshould consderedwhileahis-
tory of animal bitesis presented. At present,
rabiesvaccineisnot required for human asa
preventive measurewhen biting by animadl in
Taiwan. Even arabies case wasidentified in
2002 in Hualiang (ft #), the bite took place
by adogin Mainland Chinainstead of Taiwan.
Furthermore rabiesisnot yet detected among
local wild speciesin Taiwan for thetimebeing.
However, preventiverabiesvaccineisrequired

Table 4. Selected antibiotic regimens for therapy of bite wounds

Oral regimens

Parenteral regimens

Amoxicillin/clavulanate
Ciprofloxacin + clindamycin
Azithromycin

Penicillin + dicloxacillin
TMP/SMX + clindamycin
or metronidazole
Cefuroxime

Doxycycline + dicloxacillin
or cephalexin

Levofloxacin
Trovafloxacin

Sparfloxacin

Ampicillin/sulbactam
Ciprofloxacin + clindamycin
Azithromycin

Penicillin + nafcillin
TMP/SMX + clindamycin
or metronidazole
Cefuroxime or ceftriaxone
Doxycycline + nafcillin

or cefazolin

Levofloxacin
Alatrofloxacin
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by the Council of Agriculturefor all domestic
animalsin order to prevent the spread of the
diseasethroughanima smugglingfromnearby
rabiesepidemic aress.

Rabiesisafatal viral encephalitis that
causes 30,000 to 70,000 deaths worldwide
eachyear. Prevention isthe primary approach
tothedisease. Rabiesistransmitted usually by
salivafrominfected animd bites. However, re-
centfindingsthat rabiescanbetransmittedfrom
batsto humanshby relatively casual contact have
resultedindramatic changesinguideinesfrom
the Centersfor Disease Control and Preven-
tionfor postexposure prophylaxis.

Pathogenesis

Rabiesiscaused by abullet-shaped RNA rhab-
dovirusthat isamember of the Rhabdoviridae
family, genusLyssavirus. Rabiesistransmitted
by sdivafrominfectedanimal bitesbut may also
be transmitted by scratches, secretions that
contaminatemucusmembranes, aerosolizedvi-
rusthat entersthe respiratory tract, and cor-
neal transplants. In recent years, it was noted
that rabies could be transmitted from batsto
humansby relatively casua contact. Therabies
virus has a predilection for nerve tissue and
spreads along periphera nerves and possibly
musclefibersfrom the contact site to the cen-
tral nervous system (CNS), causing

encephadomyditis

Clinical Features

Rabiesisafata diseaseonceclinica symptoms
manifest. Only 6 documented cases survived
after onset of clinical rabies. All these patients
had received either preexposureprophylaxisor
expeditiouspostexposureprophylaxisafter the
rabid contact and before the patients had es-
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tablished clinical disease. Rabiespresentswith
1 of 2 clinical features. Encephalitic (furious)
rabies (80%-85% of cases) hastheclassic pre-
sentationwithhydrophobia, pharyngeal spasms,
andhyperactivity leadingtopardyss,coma, and
degth. Theparayticformismuchlesscommon.
Incubation periods range from 10 daysto 1
year (average, 20-60 days). Prodrome occurs
2 t0 10 days after exposure and lasts 1 day to
2 weeks. This stageis characterized by non-
specific flu-like symptoms such as malaise,
anorexia, irritability,low-gradefever, heedache,
nausea, vomiting; paresthesia, pain, or numb-
nessat the bitesite.

Acute neurologic syndrome occur 2to 7
days after the prodromes. This syndromein-
cludes dysarthria, dysphagia, excessive
salivation, diplopia, vertigo, nystagmus,
restlessness, agitation, visual or auditory
hallucinations, manicbehavior alternatingwith
lethargy, hydrophobiasecondary topainful con-
tractionsof pharyngeal muscles, polyneuritis;
hyperactivedeep tendon reflexeswith positive
Babinski signs and nuchal rigidity often are
present.

Comaoccurs 7 to 10 days after onset of
acuteneurologic syndrome. Thisstageischar-
acterized by hydrophobia, prolonged apnea,
and generalized flaccid paralysis similar to
Guillain-Barré syndrome, sei zures, coma, and
ultimaterespiratory andvascular collgpse. Degth
may follow 2 to 3 daysafter onset of paralysis
but may bede ayed by life-support equipments.
Recovery israre.

Unfortunately, once the patient is
symptomatic, use of antirabiesvaccineor ra-
biesimmuneglobulin (RIG) doesnot improve
prognosis, and treatment consists entirely of
supportivecare.



Animal Reservoirs

Domestic animalsthat transmit rabies (dogs,
cats, cattle) account for only 10% of human
exposures, whereaswild animal s account for
the other 90%, with skunks, foxes, raccoons,
and bats being the most prominent. Dogs are
theprimary reservoir inundevel oped countries.

Prevention

Rabies cannot be treated. Therefore, efforts

must focuseon prevention.

1. Rabiesimmunizationfordomesticanimas

2. Educationabout avoiding contact withwild
animalsisanimportant public heathissue
on reducing risk of rabies exposure.
Raccoons, skunks, foxes, and coyotescan
beenjoyed fromadistance, but they should
not be attracted intentionally or adopted.

Pre-exposure Prophylaxis
Pre-exposureprophylacticimmuni zationisrec-
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ommended for peoplewho arelikely exposed
torabidanimas. Veterinarians, anima handlers,
and laboratory personnel should consider rou-
tineimmunization. Also, peopletravelingtoar-
easwheredog rabiesisendemic and who will
not have easy accessto medical care should
consder immunization beforetraveling. A per-
son who was previously immunized and who
has had a potential rabiesexposure should re-
ceive 2 intramuscular doses of vaccine. Give
the first dose as soon as possible after expo-
sure and the other 3 dayslater.

Post-exposure Treatment
Passive Vaccination---RIG is a solution of
globulins dried from the plasma or serum of
selected adult human donors who have been
immunizedwithrabiesvaccineand havedevel-
oped hightitersof rabiesantibody

RIG is administered to previously
unimmunized peoplesothat passiveantibodies
are present until the person beginsmaking ac-

Table 5. Indication for rabies immunization

Animal type

Evaluation and disposition
of animal

Postexposure prophylaxis
and recommendations

Dog, cat, ferret

Healthy and available for
10-day observation

Rabid or suspected of
being rabid

Unknown or escaped

Use prophylaxis only if
animal develops signs of
rabies

Treat immediately with
rabies vaccine and RIG

Consult public health
officials

Bat, skunk, raccoon, fox,
and most other carnivores,
wood shuck

Regard as rabid unless
geographic areais known
to be rabies free or until
animal is proved rabies
free by laboratory tests

Treat immediately with
rabies vaccine and RIG

Livestock, rodents,
lagomorphs ( rabbits and
hares)

Consider individually

Consult public health
officials

Ann Disaster Med Vol 3 Suppl 12004



25 WildAnimal in Taiwan

tive antibodiesto the vaccine. RIG should not
be given morethan 7 daysafter initiation of the
vaccine because RIG may decreaseaperson’s
ownantibody response. RIGisgiveninasingle
doseof 20 1U/kg body weight. After theinitial
vaccineisgiven, the4 subsequent dosesshould
be given on days 3, 7, 14, and 28. The pro-
duction of specificantibodiesagainst rabiesvi-
rusreguires about 7 to 10 daysto develop.

Active Vaccination---Three rabies vac-
cinesarecurrently availableintheUnited States:
rabiesvaccineadsorbed, humandiploidcell ra-
bies vaccine, and purified chick embryo cell
vaccine; al 3areinactivated virusvaccines.

Patientswho aretaking corticosteroidsor
areimmunosuppressed may not develop ac-
tiveimmunity withthevaccine. Antibody titers
may need to be monitored

No evidence has shown that RIG or the
rabies vaccine causes fetal abnormalities.
Therefore, pregnancy isnot acontraindication
to appropriaterabiesprophylaxis. RIG and the
rabies vaccine have been used without prob-
lemsininfants.” 15(Tabl eb)

Tetanus

The highest incidencerate of such diseasein
Taiwantook placein 1956 with the number of
one thousand and four identified cases. Ever
since the beginning of toxoid vaccinationin
1972, thecasenumber hasgradually decreased
to lessthan 100 cases. Since 1981, the num-
ber of annual reported Tetanus cases has been
maintained under 20 cases per year, and the
mortality ratehasa so decreased to singledigit
number (several cases).

Epidemiology
Approximately, 50% of casesof tetanusin the
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United States occur after injuries. Infected
wounds (both traumatic and surgical) and
abscesses, surgical wounds, parenteral drug
abuse, mgor trauma, and animal-related inju-
riesaccount for 25% of thetetanus-associ ated
injuries. Becauseimmunizationiseffectivein
preventingtetanus, thediseaseismost frequently
noted in countries or in ethnic groups whose
effective immunization is less likely to be
accomplished.

Etiology and Pathophysiology
ThetetanusbacillusisaGram-positive, anaero-
bic rod that may develop atermina spore, giv-
ing it adrumstick appearance. They can sur-
viveinsoil for yearsand may befoundinhouse
dust, soil, salt, fresh water, and the feces of
many animal species.

After into tissues, spores convert to veg-
etative forms, multiply, and elaborate
tetanospasmin. Tetanospasmin entersthe pe-
riphera nerveat thesite of entry andtravelsto
thecentral nervous system (CNS) through the
nervesor istransferred by the lymphocytesto
the CNS. Thetoxin bindsto gangliosidesat the
presynaptic nerve ending in the neuronal
membrane, prevents release of
neurotransmitters, and affects polarization of
postsynaptic membranesin complex polysyn-
aptic reflexes. Thelack of inhibitory impul ses
that resultsis manifested in the characteristic
Spasms, sel zures, and sympathetic overactivity
of tetanus. Thetoxin hasno effect on the men-
tal status, so consciousnessisnot impaired di-
rectly by thisillness.

Thelength and the course of theillness
are determined by thelocation and amount of
the bound toxin. The complete course of teta-
nustakesusually from 2to 4 weeksandisin-



fluenced by patient age and the devel opment
of complications.

Clinical Manifestation

In addition to neonatal tetanus, tetanus can
present in 1 of 3 clinical forms: localized,
generalized, or cephdic. Wejust introducegen-
erdizedtetanushere;

Generalized tetanus

Itisthemost common form of clinical tetanus.
It may occur after relatively minor injuriesand
oftenfollowstetanus-pronewounds. Thetypi-
cd initid findingsof trismusdueto spasmof the
parapharyngeal and masseter musclesareseen
in 50% of cases.

Common complaintsare pain, swallow-
ingdifficulty,andunilatera or bilatera stiffness
of the neck and other muscle groups, such as
those of the abdomen or thorax.'” Persistent
trismusaccountsfor therisussardonicusthat is
considered aclassic finding of tetanus. Asthe
illness progress, additiona muscle groups be-
comeinvolved. One of the most striking find-
ings occurs with spasm of the paraspinal
musculature, which may result in severe
opisthotonos. All voluntary musclescan beaf-
fected and the disease may involvethelarynx,
whichcanbefatd. Minor stimuliincludinglight,
drafts, noises or voices, and light touch may
trigger spasms.

Theeffect of tetanospasmin on the auto-
nomic nervous system can induce cardiovas-
cular instability. Labile hypertension and epi-
sodesof tachycardiaor other tachyarrhythmias
arecommon. The sympathetic overactivity or
superinfections, such as pneumoniacan cause
fever. Spasmsand cardiovascular complications
occur most commonly duringthefirstweek and
resolved owly during theensuing 2to 4 weeks.
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Complications

Complications of tetanusinclude direct toxic
effect (laryngeal and phrenic nervespal sy, and
cardiomyopathy), and spasm-related sequels
(respiratory compromise, rhabdomyolysis,
myositisossificanscircumscripta, and vertebral
compressed fracture), respiratory compromise
(hypoxiccerebral injury), andrhabdomyolysis
(acuterenal failure), aswell asthe psychologic
impact.

Diagnosis and Differential Diagnosis
The classic presenting complaintsin tetanus
cons stof musclespasms, trismus, stiffness, pain
with dysphagiaand crania nerve weakness.
These can be seenin other conditions.

Thelack of atered consciousnessin teta-
nusisanimportant point of differentiationfrom
CNSinfections, and aparapharyngeal inflam-
mation can be diagnosed by clinical examina-
tion and/or radiographsof theairway.

Specific diagnosis of tetanus by routine
laboratory testsis difficult. Gram stains and
anaerobic cultures of woundsreveal the char-
acteristic Gram-positive bacilli with terminal
spores in as many as one third of tetanus
patients. Althoughapositivewound culturecan
supporttheclinica diagnoss, apositiveculture
in the absence of symptoms does not indicate
that tetanusintoxicationwill develop.

Management and Prognosis

Appropriatetreatment based ontheclinical di-
agnosi siswarranted evenwithout specific con-
firmatory |aboratory tests. Thegod sof therapy
areeradicating C. tetani, neutralizingitstoxin,
andprovidingappropriatesupportivecare. Spe-
cificthergpy includesintramuscular administra:
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tion of tetanusimmuneglobulin (TIG) to neu-
tralize circulating toxin beforeit bindsto neu-
ronal cell membranes. Early administration of
antitoxinmay prevent pread of thetoxinwithin
the CNS. The recommended dosage of TIG
rangesfrom 500 to 3000 U. Additionally, spe-
cifictherapy includesantimicrobia agentsfor
C. tetani such aspenicillin G administered as
200,000 U/kg/din4 divided intravenousdoses
for 10 days. Alternativesfor those allergic to
penicillinincludeoral tetracycline(40mg/kg/d;
maximum of 2 g) or intravenous vancomycin
(3040 mg/kg/d).

Local wound care, including surgical
debridement, isessentia . Foreignbodiesshould
beremoved and woundsirrigated well and | eft
open.

Patients should be managed in an inten-
Svecaresetting of atertiary-care center when-
ever possible. Facilitiesand equi pmentsshould
beavailableincluding aquiet darkened room,
suction equipment and oxygen, cardiacandres-
piratory monitors, aventilator, and tracheo-
stomy equipment. Neuromuscul ar blockadecan
beachieved with curariform drugs. Theagents
used most often are pancuronium and
vecuronium.

The hypertension that resultsfrom sym-
pathetic overactivity may require treatment.
Beta-blocking agentsarethemost useful. Pro-
pranolol isadministered most commonly.

Maintai ningadequatenutritionandhydra-
tionisof outmost importance. Parenteral nutri-
tionisusually required because of the likely
length of the disease and the undesirability of
oral or nasogastricfeedings. Tracheostomy may
berequired to prevent laryngospasm.

Mortality
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Theworldwide mortality ratefor generalized
tetanusrangesfrom 45%to 55%. Although sur-
vivorsgenerally do not experience neurologic
sequel ae, prolong conval escencewithresidual
musclerigidity isseenfor saveral months.

The main predictors of prognosis arethera-
pidity of symptom onset and the rate of pro-
gression from trismus to severe spasms. Poor
outcomeis predicted by an interval between
injury and trismus shorter than 7 days.

Prevention
Activeimmunizationwithtetanustoxoidisthe
most effectivemean of protection. Theprimary
seriesof tetanustoxoid, administered asDTP
vaccineat 2, 4, and 6 monthsand abooster 12
months|ater, ensuresprotection in childhood.
Additional boostersof tetanustoxoid should be
given each decadethroughout life.*®

Rat-Bite Fever

Rat bitefeverisasystemicillnessclassically
characterized by abrupt onset of fever, rash,
and arthralgias, which carriesamortality rate
of 13%if left untrested

Epidemiology
InAsathecausativeorganismisusualy Spiril-
lum minus, a small, spiral gram-negative
organism. Childrenaccount for morethan 50%
of rat bitefever cases. Inthe United Statesrat
bitefever iscaused primarily by transmission
of Streptobacillusmoniliformis, apleomorphic
gram-negativerod.

Rat bite fever can be divided into 3 clinical
syndromes. 1. Rat bitefever caused by Strep-
tobacillusmoniliformisinfection, whichisthe
predominant form seeninthe United States. 2.
“Soduku” caused by Spirillumminus, seenpri-



marily inAsia. 3. Whentheclinical syndrome
follows Smoniliformisingestion viacontami-
natedfooditiscalled“Haverhill fever.

Clinical Manifestations
Rat bitefever isasystemic illness character-
ized by abrupt onset of fever and chills.

Spirillum Moniliformis

Fevershbegin abruptly and usually resolvein 3
to 5 days but can relapse. The rash occursin
roughly 75% of patients and may be
maculopapular, petechial, or purpuric. Hemor-
rhagic pustules or vesicles may also be seen.
These usually appear 2 to 4 days after thefe-
ver resolvesand may last up to 3weeks. These
often involve the extremities, especialy the
hands and feet. Approximately 20% of rashes
dueto S. moniliformiswill desquamate. Other
commonly associated symptomsincludesevere
myalgias, headache, nausea, and vomiting.
Within the first week, more than 50% of pa-
tientsdevel op anon-suppurative polyarticular
ormigratory polyarthritis. Thejointinvolvement
may affect either largejointsor thesmall joints
of the handsand feet. Migratory arthritismay
persist for yearsdespite appropriatetreatment.

Spirillum Minus

Theincubation period averages 14 to 18 days,
with arange of 1to 36 days. If thereisabite,
infectionisusually heralded by anindurated le-
sion at the site as symptoms become obvious.
Thelesionsmay ulcerate and there may bere-
giond lymphadenopathy. Thefevershaveregu-
lar rel apses separated by afebrile periods|ast-
ing 3to 7 days. Approximately 50% of patients
develop aviolaceousred-brown rash that usu-
ally consists of large maculeswith occasional
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erythematousplaguesor urticarid-typelesons.
Thejoint manifestationsarerare. Themortality
with Sminusinfectionisdightly lower thanthat
seenwith Smoniliformisand approaches6.5%.
If infection with either organism goes
unrecognized, there can be serious sequel ag,
including arthritis, endocarditis, myocarditis,
pericarditis, pericardial effusion, hepatitis,
nephritis,andmeningitis,

Diagnosis
Blood cultureisolationisthegold standard.

Treatment

Penicillinisthetreatment of choicedespiterare
reportsof penicillin-resistant strains. Current
recommended trestment is5to 7 daysof intra-
venous penicillin at doses of 20,000 to 50,000
units/’kg/day followed by 7 days of oral
penicillin.®

Conclusion

As we protect wild-animal species and ac-
knowledgetheir right to shareterritory, inter-
actions—and possibly attacks—arelikely to
increase. Awareness, education, knowledgeand
prevention, rather than the elimination of ani-
mal populations, may be the best way to con-
trol wild-animal attacksonhumansinthefuture.
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