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Summary The management of bites severe enough to warrant hospital
admission is complex. This review includes the epidemiology, clinical
management, investigations, microbiology and role of antimicrobials for all
types of animal and human bites likely to be encountered in UK hospitals.
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Epidemiology

Fewof the200 000patientswithanimalbitesattending
accident and emergency departments in the UK
annually1 need admission. Those needing inpatient
treatment usually follow severe trauma, or have high-
risk wounds needing debridement or infected wounds
due to incorrect management in primary care.

Dogs are responsible for 80–90% of animal bites,2,3

especially in children. The majority of attacks are
unprovoked and one-third involve the family dog.4

Of the 17% of children5 bitten badly enough to
warrant medical attention, up to 80%6 present with
facial and cervical injuries. Adults tend to be bitten
on the extremities, particularly hands. Overall, due
to the comparatively superficial nature of the
injuries, which are easily cleaned, only 20% of dog
bites become infected. However, the infection rate
increases to 36% when the hand is involved.7

Comparatively more cat bite victims seek medi-
cal attention. The higher rate of infection, up to
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80% of hand bites by cats,6 is largely due to the
characteristically deep puncture wounds. These are
difficult to clean and prone to infection with
anaerobes and pasteurella,7 the latter up to 10
times more common with cat bites than dog bites.8

Human bites are the third most common bites
seen, with an overall infection rate of 18%.
Although small children often bite their play-
mates,9,10 human bites in childhood are less prone
to bacterial infection than adult bites.11

Bites by more unusual animal pets are increas-
ingly common in UK accident and emergency
departments. In Exeter, during 2003, we treated
pig, rabbit, snake and rat bites, together with single
cases of alpaca, piranha and iguana bites.
Management of bites presenting within
24 h

Indications for hospital admission include systemic
manifestations of infection, involvement of joints or
tendons, immunocompromised patient, significant
hand bites or bites requiring reconstructive surgery,
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severe cellulitis and infection refractory to oral
therapy.2 All human bites with puncture wounds12

and all bites potentially involving a joint should be
admitted for surgical exploration debridement and
joint irrigation.

The management of animal bites can be categor-
ized into several stages.

Clinical management
Resuscitation.

Full history including whether the attack was
provoked, animal species, time since injury,
time since bite, antibiotic allergies.

Animal bites: rabies and tetanus prophylaxis if
indicated.

Human bites: assess need for antiviral prophy-
laxis (see below).

Assessment of the need for antibiotics
Previous history—underlying immunocompro-
mise, e.g. splenectomy.

Physical examination with assessment of infec-
tion risk such as depth of wound, degree of crush
injury and devitalized tissue, lymphadenopathy,
nerve damage, damage to tendons, bones and
joints, and examination of the wound, under
anaesthetic if necessary.

Other assessments
Forensic investigation of human and animal bite
victims demands careful photography of wounds.
DNA profiling and matching of dental impressions
to bite marks can be done for prosecution of
human aggressors and the owners of animals that
bite victims.

Systemic and local evaluation, temperature, C-
reactive protein, erythrocyte sedimentation rate.

X-rays to exclude fractures and embedded teeth.

Wound management
Thorough irrigation and debridement of the
wound.

Facial bites can be closed primarily whatever the
species involved, since bleeding is profuse and
wounds are easily cleaned.

Delayed closure where possible if limb bite.

Elevation and immobilization of limb.

Established wound infection
Infected, sutured wounds should be opened and
drained.
Fluctuant wounds should be incised and drained.

Swabs should be taken from deep within the
wound and cultured as soon as possible.

Persistent adenitis following a cat scratch or bite
should not be drained; instead, serology for cat
scratch disease (Bartonella henselae) should be
performed.13

Microbiological
Wounds should be cultured if clinically infected.
Early bite wound cultures are rarely useful.

Antibiotics when indicated, depending on risk
factors for infection, including:
– patient factors, alcoholism or cirrhosis, immu-

nocompromise such as asplenic; and
– wound factors, e.g. over 6-h-old, devitalized,

sutured wounds, full-thickness wounds invol-
ving tendons, ligaments and joints, wounds to
limbs especially hands.
Resuscitation

Exsanguination following carotid trauma is the
major cause of death in children less than 10
years of age following dog attacks. Fatalities are
particularly associated with attacks by pit bull
terriers, Rottweilers and German Shepherds,4

although even Jack Russells cause significant
injuries in small children.14,15

Not surprisingly, given their jaw strength and
tenacity, pit bull terriers inflict the most serious
bites. In addition to a biting force of up to 450
pounds per square inch (enough to crush sheet
steel),16 pit bulls grind their molars into soft
tissue, causing particularly large wounds and
significant devitalization. The canine tooth punc-
ture wound anchors the victim, while the other
teeth bite, shear and tear the tissues, causing
stretch lacerations. Such injuries, together with
claw marks, are diagnostic of a dog attack.
General wound management

Removal of foreign bodies (teeth) should be
followed by proper cleansing using normal saline,
1% povidone iodine or tap water at body tempera-
ture and a cloth gauze to remove excess dirt. Even
the simplest wounds need copious irrigation and
wound toilet. Infection following animal bites is
usually apparent within 12–48 h, with redness,
swelling and serosanguinous or purulent drainage.
Pasteurella multocida infections are particularly
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aggressive, usually presenting within 12 h17 unless
partially treated.
Laboratory tests

Blood cultures should be taken if there is systemic
toxicity or immunosuppression. Septic shock fol-
lowing animal bites in asplenic or cirrhotic patients,
with a clinical picture reminiscent of meningococ-
cal septicaemia with purpura fulminans, malar
purpura, is a classical presentation of Capnocyto-
phaga canimorsus (Dysgonic Fermenter type 2/DF2)
infection.18,19 Mortality is 40%.20 The diagnosis is
confirmed easily by examining a peripheral blood
film (preferably a buffy coat) for organisms.
Slender, intracellular Gram-negative tapering rods
typical of C. canimorsus were found in peripheral
blood films in 12 of 13 cases.18 Therapy with
penicillin, cephalosporins or ciprofloxacin has
been recommended, although one case of penicil-
lin-resistant DF2 has been reported.21 C. canimor-
sus is fastidious and always resistant to gentamicin.
Tetanus prophylaxis

Tetanus following human bites is extraordinarily
rare,22,23 and prophylaxis is largely unnecessary
with human and UK domestic animal bites. How-
ever, it is recommended that immunoglobulin and
tetanus toxoid should be administered to patients
with a history of two or fewer immunizations.
Antiviral prophylaxis

Thorough wound toilet, irrigation and debridement,
where necessary, is mandatory for all bite wounds,
and irrigation with virucidal povidone iodine is
advisable where possible.

Travellers bitten abroad by almost any animal
need assessment for rabies prophylaxis.24 Even
bites by British bats warrant rabies prophylaxis.25–27

Despite reports of transmission through sexual
bites,28 there are no current recommendations for
specific antiviral prophylaxis for herpes 1 and 2
virus infection. Hepatitis B immunoglobulin is
indicated when the assailant is known to be
hepatitis B sAg or eAg positive. Rapid hepatitis B
vaccination is a sensible precaution for all victims
when the assailant’s status is unknown.

Hepatitis C has been transmitted via bites.29

During one incident, hepatitis C but not human
immunodeficiency virus (HIV) was transmitted by a
dually infected patient.30 Despite the very low
transmission rate, HIV postexposure prophylaxis
may be considered when the attacker is thought to
be at high risk of infection, and the victim presents
early enough. Human bites should be managed as
inoculation injuries, and victim and donor should be
counselled accordingly.

Although two seroconversions occurred among
the five victims of a biting toddler,31 biting is an
inefficient way of transmitting HIV.32 None of eight
healthcare workers bitten by an HIV-positive
patient seroconverted.33 In the rare instances
where transmission has occurred, significantly
bloody saliva was involved.34–36

When counselling victims of human bites, it can
be useful to roughly compare the relative risk of
transmission of blood-borne viruses to reassure the
patient. Hence, with the highest risk of trans-
mission during true inoculation injury of hepatitis C
being 3% and HIV 0.3%, the risk of bite wounds
transmitting HIV infection is at least 20 times
less.37,38
Radiological examination of bite wounds

Accurate assessment is difficult when the super-
ficial wound appears trivial, although broken teeth
may have penetrated a joint or produced deep
tissue trauma and devitalization. X-rays must be
obtained for all clenched fist injuries and for
penetrating scalp wounds in children. Early radio-
logical examination is necessary to exclude the
presence of teeth or dental fragments and bony
damage. With human bites, lateral X-rays of the
hand are important to delineate swelling or lacera-
tions of the soft tissues, obscured on standard
frontal views by bone.
Bites to the head and neck

Seventy-six percent of bites to the face in children
affect lips, nose or cheeks.6 Assessment of facial
bites begins with a complete physical examination
and intra-oral examination to exclude cheek
lacerations with an intra-oral communication.

Children with facial or cranial bites need cervical
immobilization until cervical lesions are excluded.
Careful inspection and appropriate imaging is
necessary. A small scalp puncture wound may
indicate anchoring of teeth to the cranium during
shaking, overlying intracranial injury and facial
fractures.

Penetrating wounds of the neck and thoracic
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inlet are especially dangerous, and early angiogra-
phy and exploration may be necessary. Only 10% of
dog bites to adults involve the head and neck, and
infections in this region are rare, reported in only
1.4% of cases.39 Primary closure of head and neck
wounds with antibiotic prophylaxis is associated
with a very low risk of infection (1%).40
Bites to the extremities and hand

Avulsed ears, noses or other body parts should be
kept cool pending plastic surgery for re-attach-
ment. Infections are extremely rare, since bleeding
is usually profuse.

Established bite-related infection in the hand
often results in permanent impairment of function,
hence management should be extremely aggressive
and documented thoroughly. Failure to take into
account the high risk of polymicrobial infection
and inadequate initial surgical debridement are the
major factors associated with poor outcome.

Hands are especially prone to infection because
of the numerous small compartments and absence
of significant soft tissues separating the skin from
bone and joints.17 With some 42 species of bacteria
present in human saliva,41 joint space infections
resulting from human bites, particularly ‘fight
bites’, are rapidly destructive. Up to 25% of
human bites to the hand can be infected with
Eikenella spp.42 The lowest infection rates are
associated with the most aggressive management
regimens.43,44 Meticulous cleansing and debride-
ment of 215 lacerations and perforations due to dog
bites, together with antibiotic prophylaxis, resulted
in only one infection.44

Bites to the hand exemplify the need for a strict
protocol of vigorous debridement and irrigation.
With infected bite wounds, loculated areas need to
be opened to allow blood flow and antibiotics to
penetrate, and specimens to be taken for full
culture. All wounds should be left open. Immobil-
ization of the limb until marked clinical improve-
ment is seen is particularly necessary for clenched
fist injuries. Where adequate debridement of deep
wounds, especially cat bites, is not possible,
irrigation with 250 mL of saline, using a 19- or 20-
gauge needle or plastic intravenous catheter on a
35-mL syringe, is essential.43,44
To suture or not to suture?

The major risk of early wound closure is infection.
Since clean, bleeding facial wounds rarely become
infected, primary repair after surgical debridement
and wound toilet with antibiotic prophylaxis is the
favoured approach. In one series, where primary
closure, reconstruction with a local flap, mucosal
advancement, split skin or full-thickness grafts
were necessary, minor infection occurred in only
one patient.45

Bite wounds to the hand should be allowed to
heal by secondary intention where possible. The
most common pitfall is to underestimate the
seriousness of ‘fight bite’ wounds. The clenched
fist wound is often inflicted with considerable
force, frequently resulting in metacarpophalyngeal
joint capsule perforation, tendon rupture and
sometimes fracture.2 An apparently innocuous
3–5-mm laceration over a dorsal metacarpophalyn-
geal joint may overlie a deep bacterial inoculum,
sucked deep into the wound with extension. Open
access to the joint spaces and tendon sheath allows
rapid spread of infection to the wrist and dorsum of
the hand. Only when felt clean and free of
infection, should the wound edges be re-approxi-
mated. Significant bites require a ‘second look’
operative procedure 24–48 h after initial radical
debridement to ensure that there is no collection of
pus, dead tissue or focus of persisting infection.17
Management of snake bites and
envenomation

The only indigenous venomous snake in the UK is the
adder, usually biting victims during the summer
months. Approximately 70% of adder bites result in
trivial symptoms developing within minutes of the
bite.46

Feelings of faintness, nausea and drowsiness are
common. Hypotension is the most important sign of
systemic envenoming, usually developing within 2 h
and may resolve or progress. Abdominal colic,
incontinence of urine or faeces, sweating, vaso-
constriction, tachycardia and angio-oedema may be
delayed for several hours. Rarely, mild coagulo-
pathy and bleeding occur, with seizures (due to
hypotension or cerebral oedema) renal failure or
cardiac arrest.46

Envenomation occurs in 50% of UK adder bites,
causing dermonecrosis and haematological
abnormalities. There is usually oedema, sometimes
massive and usually present within 2 h. Sympto-
matic snakebite victims should be monitored in
hospital for 24 h, with blood pressure and limb girth
in the area of the bite assessed regularly.

A white cell count, creatine phosphokinase,
bicarbonate and coagulation screen should be
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done as a baseline, with 12-hourly electrocardio-
grams (ECG) if hypotensive. General resuscitation
measures should be applied if symptoms develop.
Indications for Zagreb antivenom include severe
envenomation, swelling of the limb within 2 h of the
bite, a white cell count O20 000/mm3, haemor-
rhage, hypotension or ECG abnormalities.12 Since
the advent of Zagreb antivenom, deaths are rare
(1.22 per thousand bites).12 The last UK death
occurred in 1975.46

When dealing with envenomation from imported
venomous snakes, specialist advice should be sought
regarding the identification and appropriate anti-
venom preparation. Despite anecdotal reports of
inactivation of snake venom by electric shock, this is
not recommended47 and the use of tourniquets are
similarly discouraged as the limb should only be
immobilized to prevent the spread of venom.46

The oral flora of tropical snakes shows a
predominance of Gram-negative organisms, includ-
ing Hafnia spp. and pseudomonads.48,49 Infection
following snake bites is relatively unusual, with
reports of Gram-negative organisms such as vibrios
and aeromonads.50,51 Snake venom is a particularly
potent antibacterial, but has little or no activity
against anaerobes. Hence, thorough cleaning and
debridement of the wound is vital. Where felt
justified, any prophylactic antibiotics should be
active against anaerobes.48 Prophylactic antibiotics
are particularly recommended after rattlesnake
bites.51
Microbiology of human and animal bites

Many sexually related human bites present late due
to the embarrassment factor. Serious infections
including streptococcal toxic shock syndrome,52

Fournier’s gangrene,53 genital ulcer54,55 and syphi-
lis56 have been reported after penile bites.

Studies of human bite infections have found an
average of five different micro-organisms per
wound, 60% being anaerobes.57 Unlike animal bite
wounds, up to 45% of the anaerobes isolated from
clenched fist injuries are beta-lactamase produ-
cers. Eikenella corrodens is present in animal and
human mouth flora,58 and present in 25% of human
bites to the hand.59,60

In the routine laboratory, lack of familiarity with
the more unusual pathogens in animal saliva can
make the culture and identification of organisms
from animal bites difficult. Using modern identifi-
cation kits, it is easy to misidentify organisms,
particularly the unusual Gram negatives and pas-
teurellae.61,62 Almost 30% of ‘penicillin-sensitive
Staphylococcus aureus’ isolated from dog bites are
in fact Staphylococcus intermedius.63 Differen-
tiation is by the modified Voges Proskauer reaction,
S. intermedius being positive.

The historical inadequacy of culture methods in
the older studies, which often excluded anaerobic
culture, explains the paucity of potential patho-
gens, particularly anaerobes, reported. Plates
should be incubated for five to seven days for
optimal isolation of unusual pathogens.64

Most UK laboratories still perform a compara-
tively rudimentary anaerobic culture, confining
their report to ‘mixed anaerobes, sensitive to
metronidazole’. In contrast and using very compre-
hensive anaerobic culture methods, one-third of
animal bites yielded Fusobacterium spp. and 30%
yielded Bacteroides spp.65 In 56%, the anaerobes
were mixtures of fusobacteria, Porphyromonas and
Prevotella spp. One cat bite yielded Clostridium
sordellii.65

With prolonged cultures and more sophisticated
enrichment media, the number of pathogens
isolated increases dramatically. Using sup-
plemented brucella agar, for example, increases
the isolation of Porphyromonas spp. dramatically.64

P. multocida is usually isolated from those bite
wounds presenting within 12 h of the bite. This
organism deserves special consideration because of
the propensity for metastatic infection and severe
sequelae, the mortality of pasteurella septicaemia
exceeding 30%.66

Although pasteurella infection produces an early
intense inflammatory response with considerable
tissue involvement, paradoxically, regional lym-
phadenopathy, lymphangitis or fever occurs in less
than 20% of patients. Historically believed to be less
common in dog bites, P. multocida was in fact
isolated from more than half the dog bites
cultured.63 Deep-seated infection and tenosynovitis
due to P. multocida can be difficult to eradicate,
even with days of high-dose intravenous antibiotics
to which the organism is sensitive.67,68

In addition to staphylococci, streptococci, P.
multocida and anaerobes present in the oral flora of
virtually all animals, many other pathogens have
been isolated from infected bites. The increasingly
diverse pet population means that bites from exotic
animals are now seen. Table I illustrates some of
the more unusual organisms to consider when
culturing wounds.
Antibiotic prophylaxis for human bites

The role of antibiotic prophylaxis in uncomplicated



Table I Unusual organisms reported from animal bites

Species of animal Organisms reported

Rats Streptobacillus moniliformis,69 Leptospira spp.,70 cowpox virus71

Horses, donkeys Actinobacillus lignieresii,72,73 anaerobes,74 Pasteurella caballii,62,73 Staphylococcus hyicus75

Hamsters, guinea pigs Acinetobacter,76 Pasteurella spp.77

Gerbils Streptobacillus moniliformis78

Sheep Actinobacillus spp.73

Pigs Pasteurella spp., Escherichia coli, Proteus spp., Streptococcus milleri, anaerobes,79

Flavobacterium type 280,81

Birds Pseudomonas spp.,82 Bacteroides spp.,83 C. tetani84

Ferrets Mycobacterium bovis85

Iguanas Serratia marcescens,86,87 Group B streptococcus
Marine animals Aeromonas spp., Vibrio spp., Pseudomonas spp., atypical mycobacteria88
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bite wounds is controversial. The human mouth can
contain more than 40 different species of bac-
teria,41 including E. corrodens (2.6%)59 and Veillo-
nella spp. An average of five different organisms is
found in infected human bite wounds,57 but unlike
animal bites, the anaerobes in human bites are
usually beta-lactamase positive.

In general, when the patient is seen within 3 h,
the wound is clean and does not involve the hand. If
no signs of infection are present, antibiotic pro-
phylaxis can be avoided.7,89
Antibiotic prophylaxis for animal bites

Antibiotic prophylaxis in animal bites is even more
controversial. Certainly not all animal bites warrant
antimicrobial prophylaxis and each case should be
decided on its merits. No large, double-blinded
studies comparing the most recommended prophy-
lactic antibiotic (co-amoxiclav) with other antimi-
crobials have been performed.

A plethora of old, badly conducted studies
comparing a variety of differing antimicrobials,
with inadequate microbiological analysis of
wounds7 have led to the proliferation of differing
recommendations with little valid evidence. Rec-
ommendations vary from empirical prophylaxis for
all animal bites17 to restricting prophylaxis to
injuries or patients deemed to be at high risk of
infection,7 and a variety of antimicrobials are
suggested. In one trial, patients given prophylactic
penicillin had a 10% rate of infection compared with
25% in those given no prophylaxis,90 but another
trial, involving 55 children with ‘simple’ dog bites,
concluded that prophylactic penicillin was
unnecessary.91

In two double-blind, placebo-controlled studies,
the value of antimicrobial prophylaxis in dog and
cat bite wounds presenting within 24 h was
compared. The authors concluded that prophylaxis
was warranted in cat bites but not in dog bites.92,93

Sometimes the ‘prophylaxis’ is actually early
therapy. Such a double-blind study of ‘prophylactic’
co-amoxiclav administered to 185 bite victims
appeared to show a significant benefit, leading
the authors to conclude that prophylaxis was
best 9–24 h after the injury.94

Another double-blind trial of prophylactic co-
trimoxazole resulted in a reduction in wound
infection rates from 13.8% (placebo group) to 5.5%
(treatment group) but did not reach statistical
significance.95 Of note is that both these studies
excluded high-risk hand bites, which were far more
likely to have been infected and therefore probably
benefited from prophylaxis.

Meta-analyses have been done to attempt to
resolve these issues. At first glance, one involving
eight randomized trials where antibiotics reduced
the infection rate by 42% seems persuasive evi-
dence for prophylaxis.96 However, these figures
were considerably skewed by the inclusion of one
trial with an abnormally high infection rate of 60%.
A more recent Cochrane review of eight studies97

concluded that there was no evidence that prophy-
lactic antibiotics were effective for cat and dog
bites. However, there was evidence of a reduction
in infection following human bite prophylaxis,
especially bites to the hand (2% vs 28% in the
control group).97 Again, the paucity of studies and
the inclusion of only one series of cat bites make
the results difficult to extrapolate. Several authors
concluded that prophylaxis was not beneficial in
simple facial dog bites, but recommended prophy-
laxis in puncture wounds,91,98,99 primary closures,45

high-risk patients or patients with oral-cutaneous
(through and through) human bites.100

A new area of controversy regarding bite
prophylaxis involves patients with prosthetic joints.
Numerous reports of prosthetic joint infections
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with P. multocida following cat bites have
prompted several authors to advocate prophylactic
antibiotics.101–103

Overall, the consensus is that prophylaxis should
be considered for all bite wounds after primary
closure,104 puncture wounds, cat bites to hand and
wrist, clenched fist injuries and crush wounds with
devitalized tissue.2,7 Prophylaxis has also been
recommended for patients with medical conditions
predisposing to infection after animal bites such as
mastectomy, prosthetic joints, diabetes mellitus,
immunosuppression and splenectomy.105 Asplenics
and cirrhotic patients are especially susceptible to
C. canimorsus infection. Hence, such patients
should be advised to seek medical attention and
prophylactic antibiotics after even trivial animal
bites.20

Cat and dog bite infections are polymicrobial,
with an average of 2.8–3.6 organisms isolated per
wound cultured.106,107 Pasteurellae and Bacter-
oides spp. predominate, compared with human
bites, and the latter is more likely to contain E.
corrodens and Veillonella spp.58 E. corrodens has
been reported in 20% of clenched fist injury
infections, with only 82% susceptible to penicillin.59

Hence, prophylaxis should cover staphylococci,
streptococci, anaerobes, pasteurellae and Eike-
nella spp. Therefore, the prophylactic antibiotic
of choice for companion animal and domestic
animal bites is co-amoxiclav, effective against all
of 173 aerobic and anaerobic isolates isolated from
domestic animal bites.108
Antimicrobial therapy of infected bites

Infected bites presenting less than 12 h after the
injury are likely to be infected with Pasteurella
spp., whereas those presenting more than 24 h
after the event are predominantly infected with
staphylococci or anaerobes, often beta-lactamase
producers. Whilst beta-lactamase-producing P.
multocida have been reported rarely,109 all remain
susceptible to co-amoxiclav. Alternatives include
second-generation cephalosporins, doxycycline,
co-trimoxazole and fluoroquinolones.

Nearly 70% of P. multocida are resistant to
erythromycin110 and all are resistant to flucloxacil-
lin and clindamycin.

For pig bites, where Flavobacterium 2B is
inherently resistant to co-amoxiclav,81 and marine
animal bites, where Vibrio, Aeromonas and Pseu-
domonad spp. are likely pathogens,88 the addition
of ciprofloxacin may be justified.
Alternative prophylaxis for patients
allergic to penicillin

Erythromycin must not be used alone for animal
bites. Not only does erythromycin not cover
Fusobacterium spp., Moraxella spp. and peptos-
treptococci, but less than 30% of pasteurellae are
sensitive. Similarly, erythromycin is not an option
as the sole agent for human bites in the penicillin-
allergic individual, since only 63% of Eikenella spp.
are sensitive.59 Clinical failures of erythromycin
have resulted in breakthrough pasteurella infec-
tions, including fulminant septicaemia and menin-
gitis.111,112

For truly penicillin-allergic patients, effective
alternatives to co-amoxiclav include tetracyclines,
a second-generation cephalosporin with anti-
anaerobic activity such as cefoxitin, or combination
therapy with clindamycin and a fluoroquinolone.

Pregnant women with a history of skin rash
following penicillin should be offered cefoxitin or
ceftriaxone. Any other situations deserve the
consideration of a medical microbiologist, since
much depends on patient factors, the nature of the
injury and the animal species involved.

Among the newer antibacterials, linezolid113

proved extremely effective against all P. multo-
cida, staphylococci, streptococci, fusobacteria,
porphyromonas and peptostreptococci and almost
all Bacteroides tectum isolates. However, like
erythromycin, linezolid will not cover Moraxella
catarrhalis or E. corrodens.
Inpatient therapy for infected bites

Hospital admission is indicated for patients with
rapidly spreading cellulitis, signs of sepsis or any
involvement of bone or joint.12

Patients presenting ‘early’, i.e. less than 12 h
after the incident, usually do so because of
spreading cellulitis or septic arthritis. Such patients
have an unusually high incidence of pasteurella
infection, particularly if bitten by a cat. The
pathogens in companion animal bites are predict-
able, especially following inadequate debridement
or incorrect antibiotic prophylaxis, which contrib-
utes significantly to the excessive morbidity due to
pasteurella infection. Seventy percent of patients
admitted with pasteurella-infected bites have
received inadequate or incorrect antibiotics,
usually flucloxacillin or erythromycin, both inde-
fensible choices.114

Co-amoxiclav, even parenterally, may well not
suffice as initial therapy for severe infections. Bites
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likely to be infected with pasteurellae or ‘exotic
animal’ bites may need initial intravenous cipro-
floxacin treatment in addition to the anaerobic
cover provided by a beta-lactam or metronidazole.

High-dose, intravenous benzyl penicillin com-
bined with metronidazole and ciprofloxacin provide
good initial cover, although for very severe infec-
tions, we use imipenem-cilastatin (500 mg qds IV)
and clindamycin (900 mg qds IV) until Gram stains or
cultures are available. For severely penicillin-
allergic patients, ciprofloxacin 400 mg bd IV plus
metronidazole 500 mg tds would replace the
imipenem.
Length of treatment

When cellulitis is already present, a therapeutic
course of 10–14 days may be necessary, extended to
three weeks for tenosynovitis, four weeks for septic
arthritis and six weeks for osteomyelitis. In prac-
tice, intravenous therapy until the C-reactive
protein falls to less than 50 mg/L is a pragmatic
and objective indication for changing to oral
antibiotics. If C-reactive protein does not fall
rapidly or remains static, clinical re-appraisal and
a second debridement is advisable, particularly
with joint space infections.
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