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The skin is an essential component of nonspecific immunity, protecting the host from potential pathogens in the environment. Breaches in
this protective barrier thus represent a form of immunocompromise
that predisposes the patient to infection. Bites and scratches from
animals and humans allow the inoculation of microorganisms past the
skin’s protective barrier into deeper, susceptible host tissues.
Each year in the United States, millions of animal-bite wounds are
sustained. The vast majority are inflicted by pet dogs and cats, which
number >100 million; the annual incidence of dog and cat bites has
been reported as 300 bites per 100,000 population. Other bite wounds
are a consequence of encounters with animals in the wild or in occupational settings. While many of these wounds require minimal or
no therapy, a significant number result in infection, which may be
life-threatening. The microbiology of bite-wound infections in general
reflects the oropharyngeal flora of the biting animal, although organisms from the soil, the skin of the animal and the victim, and the animal’s feces may also be involved.

DOG BITES
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CAT BITES
Although less common than dog bites, cat bites and scratches result in
infection in more than half of all cases. Because the cat’s narrow, sharp
canine teeth penetrate deeply into tissue, cat bites are more likely than
dog bites to cause septic arthritis and osteomyelitis; the development of
these conditions is particularly likely when punctures are located over
or near a joint, especially in the hand. Women sustain cat bites more
frequently than do men. These bites most often involve the hands and
arms. Both bites and scratches from cats are prone to infection from
organisms in the cat’s oropharynx. Pasteurella multocida, a normal
component of the feline oral flora, is a small gram-negative coccobacillus implicated in the majority of cat-bite wound infections. Like that of
dog-bite wound infections, however, the microflora of cat-bite wound
infections is usually mixed. Other microorganisms causing infection
after cat bites are similar to those causing dog-bite wound infections.
The same risk factors for systemic infection following dog-bite
wounds apply to cat-bite wounds. Pasteurella infections tend to
advance rapidly, often within hours, causing severe inflammation
accompanied by purulent drainage; Pasteurella may also be spread
by respiratory droplets from animals, resulting in pneumonia or
bacteremia. Like dog-bite wounds, cat-bite wounds may result in the
transmission of rabies or in the development of tetanus. Infection
with Bartonella henselae causes cat-scratch disease (Chap. 197) and
is an important late consequence of cat bites and scratches. Tularemia
(Chap. 195) also has been reported to follow cat bites.

OTHER ANIMAL BITES
Infections have been attributed to bites from many animal species.
Often these bites are sustained as a consequence of occupational
exposure (farmers, laboratory workers, veterinarians) or recreational
exposure (hunters and trappers, wilderness campers, owners of exotic
pets). Generally, the microflora of bite wounds reflects the oral flora
of the biting animal. Most members of the cat family, including feral
cats, harbor P. multocida. Bite wounds from aquatic animals such as
alligators or piranhas may contain Aeromonas hydrophila. Venomous
snakebites (Chap. 474) result in severe inflammatory responses and
tissue necrosis—conditions that render these injuries prone to infection. The snake’s oral flora includes many species of aerobes and
anaerobes, such as Pseudomonas aeruginosa, Serratia marcescens,
Proteus species, Staphylococcus epidermidis, Bacteroides fragilis, and
Clostridium species. Bites from nonhuman primates are highly susceptible to infection with pathogens similar to those isolated from human
bites (see below). Bites from Old World monkeys (Macaca) may also
result in the transmission of B virus (Herpesvirus simiae, cercopithecine herpesvirus), a cause of serious infection of the human central
nervous system. Bites of seals, walruses, and polar bears may cause a
chronic suppurative infection known as seal finger, which is probably
due to one or more species of Mycoplasma colonizing these animals.
Small rodents, including rats, mice, and gerbils, as well as animals that prey on rodents may transmit Streptobacillus moniliformis (a microaerophilic, pleomorphic gram-negative rod)
or Spirillum minor (a spirochete); these organisms cause a clinical illness known as rat-bite fever. The vast majority of cases in the United
States are streptobacillary, whereas Spirillum infection occurs mainly
in Asia.
In the United States, the risk of rodent bites is usually greatest
among laboratory workers or inhabitants of rodent-infested dwellings
(particularly children). Rat-bite fever is distinguished from acute bitewound infection by its typical manifestation after the initial wound
has healed. Streptobacillary disease follows an incubation period of
3–10 days. Fever, chills, myalgias, headache, and severe migratory
arthralgias are usually followed by a maculopapular rash, which characteristically involves the palms and soles and may become confluent
or purpuric. Complications include endocarditis, myocarditis, meningitis, pneumonia, and abscesses in many organs. Haverhill fever is an
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In the United States, dogs bite >4.7 million people each year and are
responsible for 80% of all animal-bite wounds, an estimated 15–20%
of which become infected. Each year, 800,000 Americans seek medical
attention for dog bites; of those injured, 386,000 require treatment in
an emergency department, with >1000 emergency department visits
each day and about a dozen deaths per year. Most dog bites are provoked and are inflicted by the victim’s pet or by a dog known to the
victim. These bites are frequently sustained during efforts to break up
a dogfight. Children are more likely than adults to sustain canine bites,
with the highest incidence of 6 bites/1000 population among boys
5–9 years old. Victims are more often male than female, and bites most
often involve an upper extremity. Among children <4 years old, twothirds of all these injuries involve the head or neck. Infection typically
manifests 8–24 h after the bite as pain at the site of injury with cellulitis
accompanied by purulent, sometimes foul-smelling discharge. Septic
arthritis and osteomyelitis may develop if a canine tooth penetrates
synovium or bone. Systemic manifestations (e.g., fever, lymphadenopathy, and lymphangitis) also may occur. The microbiology of
dog-bite wound infections is usually mixed and includes β-hemolytic
streptococci, Pasteurella species, Staphylococcus species (including
methicillin-resistant Staphylococcus aureus [MRSA]), Eikenella corrodens, and Capnocytophaga canimorsus. Many wounds also include
anaerobic bacteria such as Actinomyces, Fusobacterium, Prevotella, and
Porphyromonas species.
While most infections resulting from dog-bite injuries are localized
to the area of injury, many of the microorganisms involved are capable
of causing systemic infection, including bacteremia, meningitis, brain
abscess, endocarditis, and chorioamnionitis. These infections are particularly likely in hosts with edema or compromised lymphatic drainage in the involved extremity (e.g., after a bite on the arm in a woman
who has undergone mastectomy) and in patients who are immunocompromised by medication or disease (e.g., glucocorticoid use,
systemic lupus erythematosus, acute leukemia, or hepatic cirrhosis). In
addition, dog bites and scratches may result in systemic illnesses such
as rabies (Chap. 232) and tetanus (Chap. 177).
Infection with C. canimorsus following dog-bite wounds may result
in fulminant sepsis, disseminated intravascular coagulation, and renal
failure, particularly in hosts who have impaired hepatic function, who
have undergone splenectomy, or who are immunosuppressed. This
thin gram-negative rod is difficult to culture on most solid media but
grows in a variety of liquid media. The bacteria are occasionally seen
within polymorphonuclear leukocytes on Wright-stained smears of

peripheral blood from septic patients. Tularemia (Chap. 195) also has
been reported to follow dog bites.

