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S. moniliformis infection acquired from contaminated milk or drinking water and has similar manifestations. Streptobacillary rat-bite fever
was frequently fatal in the preantibiotic era. The differential diagnosis
includes Rocky Mountain spotted fever, Lyme disease, leptospirosis,
and secondary syphilis. The diagnosis is made by direct observation of
the causative organisms in tissue or blood, by culture of the organisms
on enriched media, or by serologic testing with specific agglutinins.
Spirillum infection (referred to in Japan as sodoku) causes pain and
purple swelling at the site of the initial bite, with associated lymphangitis and regional lymphadenopathy, after an incubation period of 1–4
weeks. The systemic illness includes fever, chills, and headache. The
original lesion may eventually progress to an eschar. The infection is
diagnosed by direct visualization of the spirochetes in blood or tissue
or by animal inoculation.
Finally, NO-1 (CDC nonoxidizer group 1) is a bacterium associated
with dog- and cat-bite wounds. Infections in which NO-1 has been
isolated have tended to manifest locally (i.e., as abscess and cellulitis).
These infections have occurred in healthy persons with no underlying illness and in some instances have progressed from localized to
systemic illnesses. The phenotypic characteristics of NO-1 are similar
to those of asaccharolytic Acinetobacter species; i.e., NO-1 is oxidase-,
indole-, and urease-negative. To date, all strains identified have been
shown to be susceptible to aminoglycosides, β-lactam antibiotics, tetracyclines, quinolones, and sulfonamides.

HUMAN BITES
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Human bites may be self-inflicted; may be sustained by medical personnel caring for patients; or may take place during fights, domestic
abuse, or sexual activity. Human-bite wounds become infected more
frequently (~10–15% of the time) than do bites inflicted by other animals. These infections reflect the diverse oral microflora of humans,
which includes multiple species of aerobic and anaerobic bacteria.
Common aerobic isolates include viridans streptococci, S. aureus,
E. corrodens (which is particularly common in clenched-fist injury;
see below), and Haemophilus influenzae. Anaerobic species, including Fusobacterium nucleatum and Prevotella, Porphyromonas, and
Peptostreptococcus species, are isolated from 50% of wound infections
due to human bites; many of these isolates produce β-lactamases.
The oral flora of hospitalized and debilitated patients often includes
Enterobacteriaceae in addition to the usual organisms. Hepatitis B,
hepatitis C, herpes simplex virus infection, syphilis, tuberculosis,
actinomycosis, and tetanus have been reported to be transmitted by
human bites; it is biologically possible to transmit HIV through human
bites, although this event is quite unlikely.
Human bites are categorized as either occlusional injuries, which are
inflicted by actual biting, or clenched-fist injuries, which are sustained
when the fist of one individual strikes the teeth of another, causing
traumatic laceration of the hand. For several reasons, clenched-fist
injuries, which are sometimes referred to as “fight bite” and which are
more common than occlusional injuries, result in particularly serious
infections. The deep spaces of the hand, including the bones, joints,
and tendons, are frequently inoculated with organisms in the course
of such injuries. The clenched position of the fist during injury, followed by extension of the hand, may further promote the introduction
of bacteria as contaminated tendons retract beneath the skin’s surface.
Moreover, medical attention is often sought only after frank infection
develops.

APPROACH TO THE PATIENT:
Animal or Human Bites
A careful history should be elicited, including the type of biting animal, the type of attack (provoked or unprovoked), and the amount
of time elapsed since injury. Local and regional public-health
authorities should be contacted to determine whether an individual
species could be rabid and/or to locate and observe the biting
animal when rabies prophylaxis may be indicated (Chap. 232).

Suspicious human-bite wounds should provoke careful questioning
regarding domestic or child abuse. Details on antibiotic allergies,
immunosuppression, splenectomy, liver disease, mastectomy, and
immunization history should be obtained. The wound should be
inspected carefully for evidence of infection, including redness,
exudate, and foul odor. The type of wound (puncture, laceration,
or scratch); the depth of penetration; and the possible involvement
of joints, tendons, nerves, and bones should be assessed. It is often
useful to include a diagram or photograph of the wound in the
medical record. In addition, a general physical examination should
be conducted and should include an assessment of vital signs as well
as an evaluation for evidence of lymphangitis, lymphadenopathy,
dermatologic lesions, and functional limitations. Injuries to the
hand warrant consultation with a hand surgeon for the assessment
of tendon, nerve, and muscular damage. Radiographs should be
obtained when bone may have been penetrated or a tooth fragment
may be present. Culture and Gram’s staining of all infected wounds
are essential; anaerobic cultures should be undertaken if abscesses,
devitalized tissue, or foul-smelling exudate is present. A smalltipped swab may be used to culture deep punctures or small lacerations. It is also reasonable to culture samples from apparently uninfected wounds due to bites inflicted by animals other than dogs and
cats, since the microorganisms causing disease are less predictable
in these cases. The white blood cell count should be determined and
the blood cultured if systemic infection is suspected.

TREATMENT

Bite-Wound Infections

WOUND MANAGEMENT
Wound closure is controversial in bite injuries. Many authorities prefer not to attempt primary closure of wounds that are or
may become infected, choosing instead to irrigate these wounds
copiously, debride devitalized tissue, remove foreign bodies, and
approximate the wound edges. Delayed primary closure may be
undertaken after the risk of infection is over. Small uninfected
wounds may be allowed to close by secondary intention. Puncture
wounds due to cat bites should be left unsutured because of the
high rate at which they become infected. Facial wounds are usually sutured after thorough cleaning and irrigation because of the
importance of a good cosmetic result in this area and because anatomic factors such as an excellent blood supply and the absence of
dependent edema lessen the risk of infection.
ANTIBIOTIC THERAPY
Established Infection Antibiotics should be administered for all
established bite-wound infections and should be chosen in light
of the most likely potential pathogens, as indicated by the biting
species and by Gram’s stain and culture results (Table 167e-1).
For dog and cat bites, antibiotics should be effective against S.
aureus, Pasteurella species, C. canimorsus, streptococci, and oral
anaerobes. For human bites, agents with activity against S. aureus,
H. influenzae, and β-lactamase-positive oral anaerobes should be
used. The combination of an extended-spectrum penicillin with
a β-lactamase inhibitor (amoxicillin/clavulanic acid, ticarcillin/
clavulanic acid, ampicillin/sulbactam) appears to offer the most
reliable coverage for these pathogens. Second-generation cephalosporins (cefuroxime, cefoxitin) also offer substantial coverage.
The choice of antibiotics for penicillin-allergic patients (particularly
those in whom immediate-type hypersensitivity makes the use of
cephalosporins hazardous) is more difficult and is based primarily
on in vitro sensitivity since data on clinical efficacy are inadequate.
The combination of an antibiotic active against gram-positive cocci
and anaerobes (such as clindamycin) with trimethoprim-sulfamethoxazole or a fluoroquinolone, which is active against many of
the other potential pathogens, would appear reasonable. In vitro
data suggest that azithromycin alone provides coverage against
most commonly isolated bite-wound pathogens. As MRSA becomes

