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Abstract 
   Animal bites are common worldwide and may be associated with significant morbidity. Biting is 
a common zoological behavior involving the active, rapid closing of the jaw around an object. A 
behavior is found in toothed animals  as mammals, reptiles, amphibians, and  fish, but can also ex-
ist in arthropods. Besides, human biting is an age appropriate behavior and reaction for human chi-
ldren 30 months and younger. Conversely, children are expected to have verbal skills to explain 
their needs and dislikes, biting is not seen as age appropriate. Biting may be prevented by methods 
including redirection, change in environment and responding to biting by talking about appropriate 
ways to express anger and frustration. Preschool and schoolaged children, those older than 30 
months, who habitually bite may require professional intervention, 
Key words: Man, Dogs, Cats, Bites, Pathogenicity, Initial management, Overview  

Introduction 
   Animal and human bites are a common 
public health problem worldwide (Jaffe, 
1983). Proper care requires wound inspec-
tion for injury to deeper structures; meticu-
lous wound care at the initial encounter; and 
decisions regarding primary closure, provi-
sion of prophylactic antibiotics for wounds 
at high infection risk, and tetanus and rabies 
prophylaxis were a must (Byrington and Ba-
sow, 2009). 

Review and Discussion 
   Epidemiology: Animal bites are common. 
In the United States, there is an annual inci-
dence of two to five million occurrences that 
account for about 1% of all visits to emer-
gency departments (Wiley, 1990). More than 
one million victims of bites seek medical 
attention; medical costs for dog bites alone 
are estimated at $4165 million annually (Go-
ldstein, 1989). The vast majority of mamma-
lian bites are inflicted by dogs (60 to 90%), 
with remainder caused by cats (5 to 20%), 
rodents (2 to 3%), humans (2 to 3%), and ra-
rely, others as rodent, horse, donkey, mule.... 
   Approximately 10% of bite wounds pre-
senting for medical attention require sutur-
ing and follow-up care, and 1 to 2% result in 
hospitalization (Oehler et al, 2009). Animal 
bites cause 10 to 20 deaths annually in USA, 

primarily among infants and small children. 
The extensive morbidity, including disability 
and cosmetic damage, can also result from 
infection (Hodge and Tecklenburg, 2006). 
   Epidemiology differs between dog and cat 
bites: 1- Dog bites: Dog bites are frequently 
caused by animals known to the victim. This 
was demonstrated in a large observational 
study that described dog bite wounds sust-
ained by children who were treated in an 
Austrian Pediatric Trauma Center. The dog 
was familiar to the child in 82% of cases. 
German Shepherds were responsible for at 
least 34% of bites, although breed comprised 
only 12% of the local dog population. Also, 
in Austria male dogs (50%) and certain bre-
eds of dog (e.g., German Shepherds, Pit Bull 
Terriers) were more commonly associated 
with bites to the face, head, and neck of <17 
years old children (Schalamon et al, 2006). 
Dog bites to the head and neck occur in 60 
to 70% of attacks in children below five 
years age and in 50% of those 5 to 10 years 
old, presumably because of the proximity of 
the young child's head to the mouth level in 
a large dog and their uninhibited behavior 
around dogs (Patronek and Slavinski, 2009). 
The predominant pathogens in animal bite 
wounds are the oral flora of the biting ani-
mal and human skin flora (Talan et al, 1999) 
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About 85% of bites harbor potential patho-
gens, and average wound yields 5 types of 
bacterial isolates; 60%  have mixed aerobic 
and anaerobic (Goldstein et al, 1978). 
   2- Cat bites: Cat bites are bites inflicted 
upon humans, other cats, and other animals 
by the domestic cat or Felis catus (Wozen-
craft, 2005). Cat bites are usually considered 
minor injuries with their teeth or claws but 
can result in serious infection (Maniscalco 
and Edens, 2017). Common symptoms in-
clude pain and swelling around the affected 
area (Aziz et al, 2015). Sometimes, direct 
tissue damage bite can impair mobility or 
cause tenosynovitis or arthritis (Westling et 
al, 2006). But, unusual complications oc-
curred as deep-vein thrombosis (Guadarra-
ma-Conzuelo and Gutierrez-Castillo, 2019), 
subcutaneous emphysema and fetal tachy-
cardia (Wagner et al, 2006). In contrast to 
dog bites, which often occur in males and 
children without overt provocation, females 
and adults are more commonly bitten by 
cats; 89%of these bites are provoked (Pat-
rick and O'Rourke, 1998). 
   Microbiology: The predominant pathogens 
in animal bite wounds are oral flora of the 
biting animal and human skin flora. Infec-
tion usually results from a mixture of organ-
isms. Common pathogens (in order of preva-
lence) include Pasteurella species, staphylo-
cocci, streptococci, anaerobic bacteria and 
Capnocytophaga canimorsus that cause fatal 
sepsis especially in asplenic patients, chron-
ic alcohol abusers, or those with underlying 
hepatic disease (Philipsen et al, 2006). Cat 
bites also transmit Bartonella henselae that 
cause cat scratch disease and most cats 
and  kittens  are infective for mouths without 
any symptoms (Rijks et al, 2016). Scratch-
ing may be contaminated with Ancylostoma 
tubaeforme, A. braziliense, Uncinaria sten-
ocephala, and Capnocytophaga canimorsus 

(Zajkowska et al, 2016). Risk factors for C. 
canimorsus infection include a history of a 
dog bite (occasionally cats) and immuno-
compromise, particularly asplenia, function-
al asplenia, cirrhosis, or a history of heavy 

alcoholism with a rate up to 74% in men 
with a peak of 50 to 70 years old (van Dam 
and Jansz, 2011). Rabies is a virus fatal neu-
rologic disease in animals and man commo- 
nly caused by bites from rabid animals (96% 
dog). Infected cats may have a variety of 
signs, but have sudden behavioral changes 
and progressive paralysis (Chatterjee, 2009).   
   Pathogens involved in human bite wound 
infections usually reflect normal human mo-
uth and skin flora. Types of organisms reco-
vered differ among animal bites (Daniels et 
al, 2009): a- P. multocida is a rare isolate, b- 
Eikenella corrodens, a gram-negative anaer-
obe, is a common constituent of normal hu-
man mouth flora and is recovered from sev-
en to 29% of human bite wounds but rarely 
from animal bites, & c- Aerobic gram-posit-
ive cocci (e.g., Group A Streptococcus) and 
anaerobes are found more frequently in bites 
from humans rather than other animals (Du-
sheiko et al, 1990). Human bite wound path-
ogens include aerobic bacteria (such as stre-
ptococci and S. aureus) and anaerobic bacte-
ria such as Eikenella, Fusobacterium, Pepto-
streptococcus, Prevotella, and Porphyromo-
nas spp. (Vidmar et al, 1996). Among 50 
patients with infected human bites, average 
number of isolates per wound culture was 
four (Bartholomew and Jones, 2006). Both 
aerobes and anaerobes were isolated from 
54% of wounds, aerobes alone were isolated 
from 44%, and anaerobes alone were isolat-
ed from 2% (Talan et al, 2003). 
   Viral pathogens as hepatitis (B & C), and 
Herpes simplex virus were transmitted by 
human bites (Figueiredo et al, 1994), and 
human immunodeficiency mainly the HIV-1 
(Vidmar et al, 1996). Also, human bite can 
transmit syphilis (Oh et al, 2008). 
   Clinical manifestations: The typical loca-
tion and nature of the injury differs depend-
ing upon the animal inflicting the bite:  
   Dog bites: Dog bites cause a range of inju- 
ries from minor wounds (e.g., scratches, abr- 
asions) to major complicated wounds such 
as the deep open lacerations, deep puncture 
wounds, tissue avulsions and crush injuries 
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(Goldstein, 1992). The jaws of large dogs 
can exert a strong force that may inflict seri-
ous injury. Lethal injuries, although rare, 
usually involve the head and neck, or direct 
penetration of vital organs in young children 
(De Munnynck and Van de Voorde, 2002). 
The extremities, particularly the dominant 
hand, are the most frequent site of injury 
when youth or adults were bitten by a dog 
(Brogan et al, 1995). 
   Cat bites: Two-thirds of cat bites involve 
the upper extremities; scratches typically 
occur on the upper extremities or face. Deep 
puncture wounds are of particular concern 
because cats have long, slender, sharp teeth. 
When hand is the target of such a puncture 
wound, bacteria can be inoculated below 
periosteum or into a joint and result in oste-
omyelitis or septic arthritis (Goergens et al, 
2009). Chodakewitz and Bia, 1988). 
   Human bites: Human bites can be as dan-
gerous as or even more dangerous than ani-
mal bites because of the types of bacteria 
and viruses contained in the human mouth. 
Human bites that break the skin can become 
infected. If someone cuts his or her knuckles 
on another person's teeth, as might happen in 
a fight and considered a human bite (Ker-
mott and Millman, 2017). Human bite inju-
ries carry the risk of being infected with the 
oral cavity bacteria flora (Di Benedelto et al, 
1999).  When a patient is bitten by a man, a 
semicircular or oval area of erythema or bru-
ising is usually visible; the skin itself may or 
may not be intact (Goldwin et al, 1999).  
   1- Pediatric wounds:  In young children, 
human bites are typically located on face, 
upper extremities, or trunk. They frequently 
occur as the result of aggressive play with 
another child who inflicts the bite. These 
wounds may not break the skin and are often 
trivial. But, if a bite mark has an intercanine 
distance greater than three centimeters, the 
bite probably came from an adult and should 
raise concerns about child abuse (Prescott, 
1984).  
   Physical child abuse may be broadly defi-
ned as serious injury inflicted upon a child 

by a parent or caretaker. Specific definitions 
vary widely among countries, among differ-
ent ethnic and religious groups (Dubowitz 
and Bennett, 2007). The four major types of 
child abuse are physical abuse, sexual abuse, 
emotional abuse, and child neglect defines 
child abuse as any immediate act or failure 
to act (Gilbert et al, 2009). Resulting in de-
ath, serious physical or emotional harm, sex-
ual abuse, or exploitation; or imminent risk 
was the serious harm (Gilbert et al, 2012). 
The commonest perpetrators of physical ab-
use, in descending order of frequency, were 
fathers, mothers' boyfriends, female babysit-
ters, and mothers (Brook, 1981). Parental ri-
sk factors for abuse include young or single 
parents, parents with lower levels of educat-
ion, and bad family situations. Parents who 
abuse their children often were abused or ne-
glected themselves as children, leading to 
abuse or neglect of their own children as a 
learned behavior (Kellogg and Lukefahr, 
2005). However, self-inflicted bites occur-
ed from nail-biting and thumb-sucking but 
can also be associated with psychiatric ill-
ness or metabolic disease. Occasionally, par-
onychia in infants resulted from a parent bit-
ing rather than cutting child's nails (Schwei-
ch and Fleisher, 1985). 
  Clenched fist injury: Human bites in adole-
scents and adults frequently present with 
small wounds overlying the metacarpopha-
langeal joints; such wounds arise from a fist 
fight when the individual throwing a punch 
with a clenched fist meets the teeth of ano- 
ther person. Skin breaks over the knuckles 
can lead to the introduction of both skin and 
oral flora into fascia layers of the hand with 
potential spread to the nearby joint (Phair 
and Quinton, 1989). The lacerations typical-
ly occur over third and fourth metacarpoph-
alangeal or proximal interphalangeal joints 
of the dominant hand. Although they are 
usually quite small (up to 15mm), they are 
highly prone to infection given the proximi-
ty of the skin over the knuckles to the joint 
capsule. Relaxation of the fist-bump may ca-
rry micro-organisms in the deep compartme- 
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nts and the deep tendon spaces of the hand. 
Thus, patients with such injuries are at risk 
for deep soft tissue infection, septic arthritis, 
and osteomyelitis (Moran and Talan, 1993). 
   Many patients ignore these wounds until 
the onset of pain, swelling or purulent dis-
charge; as a result, these injuries are often 
complicated by established infection at the 
time patients seek medical attention. Predo- 
minant pathogens in animal bite wounds are 
the oral flora of the biting animal and human 
skin flora (Talan et al, 1999). About 85% of 
bites harbored potential pathogens, and ave-
rage wound yielded five types of bacterial 
isolates that were 60% mixed aerobic and 
anaerobic bacteria (Goldstein et al, 1978).   
   2- In human bites, approximately 10%-
15% of wounds become infected owing to 
multiple factors. The bacterial inoculum of 
human bite wounds contains as many as 100 
million organisms per milliliter and is made 
up of as many as 190 different species. 
Many of these are anaerobes that flourish in 
the low redox environment of tartar that lies 
between human teeth or in areas of gingivitis 
(Stevens et al, 2014). Although the inci-
dence of domestic animal bites is showing 
an increasing trend, it seems to have been 
underestimated because not all patients visit 
the hospital (Benson et al, 2006). 
   Bites to the breasts and genitals may occur 
during sexual activity or sexual assault. The 
pattern of injuries sustained during a sexual 
assault may show considerable variation. 
This may range from a complete absence of 
injuries (most frequently) to fatal injuries 
(very rare). In caring for victims of sexual 
violence the overriding priority must always 
be the health and well-being of the patient 
    Infected wound:  Clinical manifestations 
of bite wounds may include fever, erythema, 
swelling, tenderness, purulent drainage and 
lymphangitis. Complications are sub-cutane-
ous abscesses, osteomyelitis, septic arthritis, 
abscesses, osteomyelitis, septic arthritis, ten-
donitis, and bacteremia (Brook, 1989). 
  Infection with P. multocida characteristica- 
lly develops rapidly following the cat or dog 

bites with erythema, swelling, and intense 
pain evident as early as 12 to 24 hours after 
bite. Systemic signs of infection, such as fe-
ver and lymphadenopathy, are infrequent. 
Localized cellulitis caused by this organism 
can be subacute in onset, beginning 24 to 72 
hours after injury; systemic infection occurs 
in less than 20% of the cases, but may in-
volve bone, joints, blood, and meninges 
(Klein and Cohen, 1978). Plague is a murine 
zoonosis; humans are incidental hosts, and 
acquire plague via rodent fleas bites, scra-
tches or bites from infected domestic cats, 
direct handling of infected animal tissues, 
inhalation of respiratory secretions from inf-
ected animals, aerosolized droplets inhalat-
ion from infected humans, consumption of 
contaminated food, or by laboratory expos-
ure (CDC, 1994). Cats are highly susceptible 
to plague as common source of Yersinia pes-
tis infection to humans (owners and veteri-
narians). Dogs infected with plague are less 
likely to develop clinical illness than cats 
(CDC, 2020). El Bahnasawy et al. (2012) in 
Egypt mentioned that there are three major 
clinical syndromes associated with plague, 
bubonic plague (80 to 95%), septicemic pla-
gue (10 to 20%), and pneumonic plague ge-
nerally rare, and the clinical pictures of pla- 
gue vary with the type of disease, with incu-
bation period generally two to eight days. 
They added that man acquire plague by: 1- 
Bites by rodent fleas, 2- Exposure to pneum- 
onic plague, 3- Handling of infected animal 
carcasses, 4- Scratches or bites from infected 
pet cats, and 5- Exposure to aerosols. In In-
dia, an overall estimated mortality was 60 to 
100% in untreated plague compared with le-
ss than 15% with treatment (Campbell and 
Hughes 1995). A delay in treatment from the 
time of bite injury is one of several factors 
that can affect the incidence of infection fol-
lowing dog or cat bites (Blackburn et al, 
2013).      
   Tularemia is a zoonotic infection caused 
by Francisella tularensis, an aerobic and fa-
stidious gram-negative bacteria. Human inf- 
ection occurs following contact with infect- 
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ed cats, dogs, rabbits, hares, and muskrats or 
insect-vectors (Morsy et al, 2001). Synon-
yms include Francis' disease, deer-fly fever, 
rabbit fever, water-rat trappers' disease, wild 
hare disease (yato-byo), and Ohara's disease 
(Yaqub et al, 2004). Patients who wait more 
than 24 hours after injury to seek medical 
attention have probably developed infection 
and are often seeking care for infectious 
signs or symptoms rather than evaluation of 
an uninfected wound. 
   Laboratory examinations: Aerobic and an-
aerobic blood cultures are warranted before 
antibiotic therapy in patients with an infect-
ed bite wound and signs of systemic infec-
tion. A complete white blood cell count, C-
reactive protein, & erythrocyte sedimenta-
tion rate may be elevated in patients with 
cellulitis, joint infection, osteomyelitis, or 
sepsis, but normal values didn in-
fections (Karwowska et al, 1998). Oehler et 
al. (2009) in USA reported that contained a 
mix of anaerobes and aerobes from patient's 
skin and animal's oral cavity, including spe-
cies of Pasteurella, Streptococcus, Fusobac-
terium, and Capnocytophaga. They added 
that bite wounds can produce substantial 
morbidity by complicated by disseminated 
sepsis particularly by C. canimorsus and P. 
multocida leading to septic shock, meningi-
tis, endocarditis, and other severe sequelae.  
   Wound culture: Wound cultures of unin-
fected bite wounds are not useful. If a bite 
wound appears to be infected, Gram stain 
and aerobic and anaerobic cultures should be 
obtained prior to the initiation of antibiotics 
(Boenning et al, 1983). Laboratory requisi-
tion should be cultured source for E. corrod-
ens (human bites) and P. multocida (dog and 
cat bites) are fastidious organisms and are 
often misidentified. Wound cultures  
indicate in clinically uninfected bite wounds 
as results d t correlate with likelihood of 
infection or pathogens present in the patients 
with subsequent infection (Callaham, 1980). 
   Plain radiographs and ultrasound: Deep bi-  
te wounds near joints warrant AP and lateral 
plain radiographs to evaluate for disruption 

of bone or joints and evidence of foreign bo-
dies, such as embedded teeth. Plain radiog-
raphs are also indicated in markedly infected 
wounds to detect bony and soft tissue injury, 
subcutaneous gas, and changes associated 
with osteomyelitis. Ultrasound may be help-
ful to identify abscess formation and locati-
ng radiolucent foreign bodies in the infected 
wounds (Sutton and Alpert, 1984). 
  Head computed tomography: Dog bites to 
head occasionally penetrate the skull. A de-
pressed skull fracture, local infection, and/ 
or brain abscess may result. Thus, a head 
computed tomographic (CT) scan is war-
ranted in patients with a deep dog bite to the 
scalp, including puncture wounds, especially 
in infants < 2 years of age (Iannelli and Lu-
pi, 2005). The following radiographic find-
ings indicate a penetrating injury: 1- Frac-
ture, 2- Puncture through the outer plate of 
skull, & 3- Free air in the cranial vault. 
  Initial management or stabilization: Direct 
pressure should be applied to actively bleed-
ing wounds and a neurovascular assessment 
should be performed in areas distal to the 
wound. Deep wounds to vital structures 
should be treated as major penetrating trau-
ma. (Children have less fat, more elastic 
connective tissue, and a pliable skeleton pro-
tecting tightly packed abdominal and thorac-
ic structures. The force of an impact is trans-
mitted widely through a child's body, result-
ing in multisystem injuries in almost 50% of 
children with serious trauma, as they have 
larger body surface area to body mass ratio 
predisposes them to larger heat and insensi-
ble fluid loss than adults, resulting in higher 
fluid and caloric requirements (Stafford et 
al, 2002).    
   Avarello and Cantor (2007) in USA added 
that the children physiological response dif-
fered to major trauma compared to adults, in 
that they maintain a near-normal blood pres-
sure even in the face of 25% to 30% of blo-
od volume loss. In these situations, subtle 
changes in the heart rate and extremity perf-
usion may signal impending cardiorespirato-
ry failure, and should not be overlooked.  
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   Consequently, the decision of whether the 
injured child must be transferred to a trauma 
center or to nearest available facility mainly 
depends on the geographic location and loc-
al policies.   
   Wound preparation: Meticulous wound ca-
re constitutes one of the most important ste-
ps in treating a laceration due to an animal 
or human bite. It is less clear how much wo-
und preparation reduces the risk of infection 
after puncture wounds. Appropriate local an-
esthesia facilitates adequate wound cleans-
ing. Chen and Cunningham (2001) reported 
that topical anesthetics were important inc-
reasingly, as the outpatient number surgeries 
for dermatologic problems in infants and ch-
ildren steadily growing. This noninvasive 
anesthetic modality delivery in conjunction 
with a reassuring environment may minim- 
ize the discomfort of otherwise painful pro-
cedures. Since 1880s, when cocaine was fir-
st used as a topical ophthalmologic anesthet-
ic, many ester-and amide-based local anes-
thetics were developed for a variety of sim-
ple and complex procedures. Pediatric derm-
atologist's arsenal of topical anesthetic prep-
arations is increasing with the development 
of novel vehicles of transdermal delivery & 
the anesthetics in combination. Joshi et al. 
(2016) in USA reported that meticulous, sys-
tematic, and extensive surgical site local an-
esthetic infiltration in the various tissue 
planes including the peritoneal, musculofas-
cial, and subdermal tissues, where pain foci 
originate, provides excellent postoperative 
pain relief. Approach should be combined 
with other nonopioid analgesics with opioids 
reserved for rescue, and designed assess ana-
lgesic efficacy of proposed infiltration tech-
nique. 
   To reduce the bacterial counts in wound 
surface must be cleaned with povidone iod-
ine 1% or benzalkonium chloride 1%, and 
depths irrigated with copious amounts of sa-
line using pressure irrigation. Debridement 
of devitalized tissue is important to remove 
any nidus for infection. Crowley et al. 
(2007) in UK reported that the first step in 

management of any traumatic wound is tho-
rough irrigation, which serves to clean the 
wound and facilitate complete inspection. 
Sterile saline is the solution of choice due to 
ready availability and its isotonic nature, alt-
hough studies show no difference in outco-
mes when using saline versus water or addit-
ives to fluids. They added that irrigation vol-
ume must be sufficient to clear all debris 
from the wound and to decrease bacterial 
load. Animal models demonstrated that gre-
ater volumes remove more bacteria, and that 
greater volumes achieved similar bacteria-
reducing results when using low pressure 
versus pressurized irrigation systems.  
   Once anesthetized, wound should be caref-
ully explored to identify injury to underlying 
structures and possible presence of a foreign 
body. Wounds over or near metacarpophal- 
angeal joints must be explored carefully in 
the anatomical and clenched-fist position to 
assess for damage to underlying tendon she-
ath, fascia, joint capsule, and metacarpal he-
ad. If a potentially deep bite occurs, near a 
bone or if a foreign body was present, appr-
opriate imaging must be obtained as plain 
radiograph or ultrasound (Goldstein, 1998). 
   Puncture wounds: Puncture wounds pre-
sent significant challenges to wound care. 
No wound treatment method has been prov-
en to effectively reduce contamination or 
subsequent infection of these wounds. Most 
study involves the care of plantar puncture 
wounds caused by stepping on a sharp object 
rather than puncture wounds caused by bites. 
   The following was based upon clinical ex-
perience and biologic reasoning (Chisholm 
and Schlesser, 1989): 1- Trim any superfic- 
ial devitalized epidermal tissue, 2- Inspect 
the wound for evidence of deep puncture, 
especially if the wound is located in the sca-
lp or near a joint, 3- Remove any foreign bo-
dies or gross wound contaminants, 4- Super-
ficially irrigate wound, avoiding high press- 
ure irrigation into wound, & 5- Avoid rem- 
oval of deep tissue (e.g., coring). Efficacy of 
soaking puncture wounds in an antiseptic 
(e.g., Povidone iodine 1%) is controversial. 
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Some experts suggested that it promotes wo-
und cleansing, others avoid this approach 
because of potential to delay wound heali-
ng, but Halaas (2007) suggested soaking pu-
ncture wounds in an antiseptic solution for 
15 minutes after the above steps are perfor-
med. 
   Primary closure: Approach to wound clos- 
ure varies in part with the type of bite. A cli-
nician with prior training and experience in 
laceration repair may perform primary wo-
und closure of simple lacerations due to dog 
bites. In contrast, most cat or human bites 
are left open to heal by secondary intention. 
However, when cosmetic is paramount (e.g., 
facial lacerations), the expert clinician may 
choose to repair these wounds as well. In ad-
dition to these indications for primary wo-
und closure of open lacerations, laceration 
meets the following criteria: 1- Clinically 
uninfected, 2- Less than 12hours old (24hrs 
on face), & 3- Not located on hand or foot 
   In particular, wounds to the face are usual-
ly closed promptly because good cosmetic is 
es-pecially important, and infection of such 
wo-unds is uncommon, perhaps due to the 
excellent blood supply to the face and scalp. 
Leaper and Edmiston (2017) in UK reported 
that subcutaneous sutures must be used spar-
ingly, since foreign material in a contami-
nated wound increases the risk of infection. 
They concluded that despite a growing con-
sensus that biofilms contribute to delay in 
chronic wounds healing of, conflicting evid-
ence pertaining to their identification and 
management can lead to uncertainty regard-
ing treatment. 
   Provision of proper wound care is essential 
to good outcomes and to reduce infection 
risk in patients underwent wound closure. 
When bite wounds are sutured, extensive 
irrigation, debridement, avoidance of deep 
sutures (if possible), institution of prophy-
lactic antibiotics, and close follow-up are 
indicated. But, sealing the wound with cy-
anoacrylate tissue adhesive ("glue") should 
be avoided. Wounds at high risk for the de-
velopment of infection should not be closed 

primarily in most cases. These include (Kan- 
nikeswaran and Kamat, 2009): 1- Crush inj-
uries, 2- Puncture wounds, 3- Bites involvi- 
ng the hands and feet, 4- Wounds more than 
12hrs old (24hrs old on face), 5- Cat or hu-
man bites, except those to face, & 6- Bite 
wounds in compromised hosts such as imm-
unocompromised without spleen or splenic 
dysfunction, venous stasis, & adults diabetes 
mellitus. Wounds should be irrigated copi-
ously, dressed, left open to drain, and exam-
ined daily to detect signs of infection. 
   Risk of infection: Two studies have add- 
ressed the risk of infection following prima-
ry closure of bite wounds: 1- In a quasiran- 
domized trial of 96 patients with 169 dog bi-
tes, 92 were closed and 77 left open after de-
bridement and irrigation; prophylactic antib-
iotics were not given (Maimaris and Quint-
on, 1988). Thirteen wounds developed infec-
tion; rate did not differ based upon whether 
the wound was sutured or remained open 
(7.6 vs. 7.8%), & 2- A study assessed wound 
infection in 145 bites closed primarily: 88 
bites were inflicted by dogs, 45 by cats, and 
12 by humans. Majority of wounds (57%) 
were on head and neck, eight patients (5.5%) 
developed infection despite having antibiot-
ics at 2hrs post-injury (Chen et al, 2000). 
   Delayed primary closure: Some physicians 
choose to leave bite wounds open for drain-
age and possible delayed primary closure 
72hrs after injury (Fleisher, 1999). Wound 
cleansing and debridement of devitalized 
tissue should still occur during initial care, 
and the wound should be dressed with wet 
saline dressings twice daily until closure. 
Ruifeng et al. (2013) in China reported that 
the facial laceration of dog bite wounds must 
be primary closed immediately after formal 
and thoroughly debridement, and the prima-
ry closure would shorten healing time of dog 
bite wounds without increasing rate and pe-
riod of infection. 
   Surgical consultation: Surgical consultat- 
ion was indicated for the following wounds 
(Faciszewski and Coleman, 1989): 1- Deep 
wounds penetrate bone, tendons, joints, or 
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other major structures, 2- Complex facial la-
cerations, 3- Wounds associated with neuro-
vascular compromise, & 4- Complex infect-
ed wounds (abscess, osteomyelitis, or joint 
infection) 
   Antibiotic prophylaxis: Prophylactic anti-
biotics reduce the rate of infection due to 
some animal bites, especially cat bites. Alt-
hough routine antibiotic prophylaxis is not 
recommended, prophylaxis is warranted in 
certain high-risk wounds (Callaham, 1980).     
  Deep puncture wounds (especially due to 
cat bites) may be: 1-Moderate to severe 
wounds with associated crush injury, 2- 
Wounds in area of underlying venous and/ 
or lymphatic compromise, 3- Wounds on the 
hand(s), genitalia, face, or in close proximity 
to a bone or joint (particularly hand and pr-
osthetic joints), 4- Wounds requiring closu-
re, & 5- Bite wounds in compromised hosts 
(e.g., immunocompromised, absent spleen or 
splenic dysfunction, and adults with diabetes 
mellitus) 
  Human bites in children are typically trivial 
and do not require antibiotic prophylaxis. 
However, prophylaxis should be provided to 
human bites through the dermis, especially 
wounds to the hand, because of the higher 
risk of infection. If patients receive antimi-
crobial prophylaxis, the first dose should be 
given as soon as possible after the injury. 
Some physicians prefer to give the initial 
dose parenterally to rapidly obtain effective 
tissue levels in patients with cat or dog bites 
or human bites. Oral antibiotics may subse-
quently be given for three to five days fol-
lowing initial treatment of dog or cat bites or 
human bites.  
  Tetanus and rabies prophylaxis: Both must 
be indicated as animal and human bites are 
tetanus prone wounds. The patient's tetanus 
immunization status should be determined 
for any bite wound that breaks skin (Muguti 
and Dixon, 1992). Tetanus is a nervous sys-
tem disorder characterized by muscle spas-
ms that is caused by the toxin-producing an-
aerobe, Clostridium tetani, which is found in 
the soil. The clinical features of tetanus and 

its relationship to traumatic injuries were 
well known among the ancient Greeks and 
Egyptians and too many clinicians before 
the introduction of vaccination with tetanus 
toxoid in the 1940s. The term "lockjaw" 
(now called trismus) lives in modern par-
lance as a reminder of one of the cardinal 
features of tetanus: intense painful spasms of 
the masseter muscles. Tetanus toxoid, DTaP, 
or Td should be administered during the first 
encounter in patients. Rabies is a frequent 
concern with animal bites, especially when 
the attack is unprovoked or the animal ap-
pears ill, is wild, or is a stray. In the United 
States CDC (2019) provides guidance re-
garding the risk for rabies and the need for 
post-exposure prophylaxis based on type of 
animal exposure. The most common initial 
sign is spasms of the muscles of the jaw, or 

- 
Jaw cramping, 2- Sudden, involuntary mus-
cle tightening (muscle spasms)  often in the 
stomach, 3- Painful muscle stiffness all over 
the body, 4-Trouble swallowing, 5- Jerking 
or staring (seizures), 6- Headache, 7- Fever 
and sweating, & 8- Changes in blood pres-
sure and fast heart rate. Complications that 
can happen because of tetanus include:1- 
Uncontrolled/involuntary tightening of the 
vocal cords (laryngospasm), 2- Broken 
bones (fractures), 3- Infections gotten by a 
patient during a hospital visit (hospital-
acquired infections), 4-Blockage of the main 
artery of the lung or one of its branches by a 
blood clot that has travelled from elsewhere 
in the body through the bloodstream (pul-
monary embolism), 5- Pneumonia, a lung 
infection, that develops by breathing in for-
eign materials (aspiration pneumonia), & 5- 
Breathing difficulty, possibly leading to de-
ath (1 to 2 in 10 cases are fatal) 
   Bites, scratches, abrasions, or contact with 
animal saliva via mucous membranes or a 
break in the skin all can transmit rabies. Ra-
bies results in death of approximately 55,000 
people annually, with most of the causes due 
to dog bites (WHO, 2013). Although rabies 
is common among wildlife species, human 
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rabies is rarely acquired. Highest incidence 
occurs in children younger than 15 years 
old. Incubation period usually ranges from 1 
to 3 months, but may be short as 5 days or 
more than 6 months (Willoughby, 2016). 
Modern day prophylaxis is nearly 100% su-
ccessful. Only 10% to 15% of persons bitten 
develop the disease, but when symptoms are 
present, rabies progresses to a fatal outcome. 
In the United States, human fatalities associ-
ated with rabies occur in people who fail to 
seek medical attention, usually because they 
are unaware of their exposure. 
   Viral prophylaxis after human bites: Any 
unvaccinated patient or individual negative 
for anti-HBs antibodies that was bitten by an 
individual positive for HBsAg should rece-
ive hepatitis B immune globulin (HBIG) & 
hepatitis B vaccine. If the source is unknown 
or not available for testing, the clinician 
should initiate the hepatitis B vaccine series. 
Individuals, who work in facilities where the 
risk for human bites is high, such as institu-
tions for cognitively impaired, should be gi-
ven the hepatitis B vaccine series upon em-
ployment. In addition, although the risk for 
transmitting HIV through saliva is extremely 
low, infection is of concern if there is blood 
in the saliva. Counseling regarding post-
exposure HIV prophylaxis is appropriate in 
this setting (Havens, 2003).  
   Infected bites: To successfully manage an 
infected wound, the clinician must recognize 
early signs of infection and be aware of the 
likely pathogens. If a bite wound appears to 
be infected, the following actions should be 
taken: 1- Remove suture material, if previ-
ously repaired, & 2- Obtain Gram stain and 
aerobic and anaerobic cultures from the 
depth of an infected puncture or laceration 
prior to the initiation of antibiotics. The la-
boratory requisition should note that an ani-
mal or human bite wound is the culture 
source, 3- Draw aerobic and anaerobic blood 
cultures prior to antibiotic therapy in pati-
ents with signs of systemic infection, 4- Co-
nsult a surgeon for possible operative explo-
ration, debridement, and drainage if abscess 

formation or suspected infection of bone, 
joint, or other major underlying structure 
(e.g., clenched fist infections and other hand 
infections) is present. Debrided material 
must be sent for aerobic and anaerobic cult-
ure, & 5- Hospitalized patients with system-
ic symptoms or progression or development 
of infection despite receiving oral antibiot-
ics. 
  Empiric antibiotic therapy: Once a bite be-
comes infected, it is crucial to perform agg- 
ressive debridement and abscess drainage, as 
indicated, and to administer IV broad-spectr- 
um antibiotics to cover probable infecting 
bacteria in patients with dog or cat bites or 
human bites. A common approach involves 
initial IV therapy until infection is resolving 
followed by oral therapy to complete a cou-
rse of 10 to 14 days. 
   Superficial wound infections without ab-
scess formation may be managed with wou-
nd debridement, oral antibiotic therapy, and 
close outpatient follow-up. 
   Deeper structure infection (e.g., osteomye-
litis) requires a longer duration of therapy. 
Consultation with an infectious disease spe-
cialist is warranted for complicated infect-
ions. Unusual animal bites: The principles of 
wound management remain the same for bi-
tes by other animals. Bites of most small an-
imals, as squirrels, rodents (e.g., rats), rabb-
its, and Guinea pigs, should generally be tr-
eated in the same way as cat bites (USDA, 
2021). The potential for deep structure inju-
ry and life-threatening wounds increases 
with the size of the animal involved such as 
alligators, sharks, & large carnivores (Freer, 
2007). 
   Antibiotic prophylaxis and empiric antibi-
otic therapy for infected wounds typically 
involves broad spectrum coverage of Gram 
positive, Gram negative and anaerobic bac-
teria, similar to victims of dog or cat bites. 
In some instances, pathogens in bite wounds 
are significantly different such as Aerom-
onas species in alligator bites, Salmonella 
species in iguana bites, Vibrio species in sh-
ark bites (Kelsey et al, 1997). When possib- 
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le, wound cultures should guide antimicrob-
ial therapy for infected wild animal bites. 
Depending on the species, bacterial, fungal, 
or viral cultures may be necessary. Consulta-
tion with an infectious disease specialist is 
recommended for bites by exotic animals 
(Pavia et al, 1989). 
  Overtime, the spectrum of animals that are 
kept as pets has grown. So, types of zoono-
ses from pets as the dogs (Sabry et al, 2012), 
cats (Sabry et al, 2013), pet horses, donkeys 
and mules (Morsy et al, 2014 and household 
insects (Morsy, 2012) led to secondary infe-
ction increasing of superficial bites and scra-
tches.  
   Follow-up Care: Patients who are disch-
arged after initial care should follow-up with 
their primary care provider or other appro-
priate clinician within 24 to 48 hours to as-
sess the wound status.  
   Complications: The most serious compli-
cations of animal bites include trauma to 
deep structures, and infections, either trans-
mitted or arising in wound (Flandry et al, 
1989). Also, children who have suffered dog 
bites requiring at least minor surgical inter-
vention may develop symptoms of post-
traumatic stress disorder (PTSD). 
   Systemic infections: Any infected bite wo- 
und can progress to infection of underlying 
structures (bone, joint, & tendon) and to bl-
oodstream infection. Human bites can trans-
mit numerous other infections, such as HBV 
& HCV, Herpes simplex virus & rare prima-
ry syphilis (Richman and Rickman, 1993).     
   Risk for transmitting HIV via saliva is ex-
tremely low but is concerned with blood in 
the saliva. Counseling regarding post-expos-
ure HIV prophylaxis is appropriate in this 
setting (Snyder, 1989). Management of HIV 
patients who initiate antiretroviral therapy: 
After a diagnosis of acute or early HIV in-
fection is made, patients should ideally be 
referred to a provider with experience in the 
HIV management. Physician also offers all 
patients with early HIV opportunity to parti-
cipate in clinical studies exploring the patho-
genesis of HIV disease and its immunologic 

response (Yanik et al, 2012). If the decision 
is made to treat a patient with acute or early 
HIV infection, the ultimate choice of anti-
retroviral regimen should be guided by res-
ults of drug resistance testing, as transmiss-
ion of virus harboring at least one resistance 
mutation was reported in up to 20% of pati-
ents with the early HIV infection (Jain  et al, 
2010).  
   However, treatment must optimally not to 
be delayed while awaiting results of resista-
nce testing in a setting of acute or early HIV 
infection. In such cases, a regimen that con-
tains a boosted protease inhibitor may be pr-
eferable to a regimen with a non-nucleoside 
reverse transcriptase inhibitor, as resistance 
to latter was the commonest (Deeks, 2006). 
Also, a regimen containing a boosted prote-
ase inhibitor may retain efficacy despite the 
presence of certain common resistance mut- 
ations. In a study of 109 patients with prima-
ry HIV infection, the 13 patients infected 
with virus that harbored minority variant re-
sistance mutations (including M184V muta-
tion that confers resistance to lamivudine & 
emtricitabine) all achieved virological sup 
pression on a protease inhibitor-based drug 
(Metzner et al, 2010). Once results of resist-
ance testing are available, treatment modifi-
cations can be made accordingly. 
   Any patient negative for anti-HBs antibod-
ies and bitten by an individual positive for 
HBsAg must receive both hepatitis B im-
mune globulin (HBIG) and hepatitis B vac-
cine. Personal working in facilities where 
human bites risk is high, such as institutions 
for cognitively impaired, should be given 
hepatitis B vaccine series upon employment.  
   Post-traumatic stress disorder: Children 
who have suffered dog bites requiring at 
least minor wound repair, particularly if the 
wounds are deep or multiple, may develop 
symptoms of post-traumatic stress disorder; 
PTSD (Peters et al, 2004). In one prospect-
ive study, the parents of 22 children who 
presented to an emergency department for 
minor surgical treatment of dog bites agreed 
to complete a questionnaire and undergo a 
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mobile and/or personal interview about the 
injury circumstances and the child's behav-
ior before and after it occurred. Interviews 
took place between two and nine months 
after the incident. Among the 22 children, 12 
had symptoms of PTSD for at least one mo-
nth (five children met all of the DSM-IV 
criteria and seven met only some). 

Conclusion and Recommendations 
   Most animal bites are caused by dogs, 
cats, and humans. Predominant organisms in 
animal bite wounds are oral flora of the bit-
ing animal and human skin flora (such as 
Staphylococci and Streptococci). Typical lo-
cation and nature of the injury differs de-
pending upon the animal inflicting the bite.  
   After appropriate of local anesthesia, wou- 
nd must be carefully explored to identify 
injury to identify structures and presence of 
a foreign body. Appropriate imaging was to 
obtain deep bite wounds near bone and/or 
joints and when a foreign body is suspected 
as the plain radiograph or ultrasound.  
   Head computed tomography is warranted 
in patients with a deep dog bite to the scalp, 
including puncture wounds, especially in 
children less than two years of age. If a bite 
wound was infected, Gram stain and aerobic 
and anaerobic cultures should be obtained 
prior to initiation of antibiotics. Wound cul-
tures are not indicated in clinically uninfect-
ed bite wounds as results do not correlate 
with the likelihood of infection or the patho-
gen that is present in patients with subse-
quent infection. 
   Wound management by irrigation and deb-
ridement of devitalized tissue are essential 
components in the bite wounds initial man-
agement. The wound must be carefully ex-
plored to identify injury to underlying struc-
tures and presence of a foreign body. Prima-
ry closure of open lacerations in healthy pa-
tients must meet all the following criteria 
(Grade 2B): 1- Cosmetically important (fa-
cial lacerations), 2- Wounds clinically unin-
fected, 3- Wounds less than 12 hours old 
(24hrs on face), 4- Wounds not located on 
hand or foot, & 5- Wound sealing with cy-

anoacrylate tissue adhesive (glue) must be 
avoided. But, not to close wounds at high 
risk for infection development including the 
following types of wounds (Grade 2C): 1- 
Crush injuries, 2- Puncture wounds, 3- Bites 
involving hands or feet, 4- Wounds more 
than 12hrs old (24hrs old on face), 5- Cat or 
human bites (except on the face), 6- Bite 
wounds in compromised hosts such as im-
munocompromised, absent spleen or splenic 
dysfunction, venous stasis, adults diabetes 
mellitus, 7- Tetanus and rabies prophylaxis 
must be given as indicated, 8- Surgical cons-
ultation may be indicated in selected circu-
mstances, & 9- Discharged patients after ini-
tial care must be follow-up with their prima-
ry care provider or other appropriate clinic-
ian within 48 to 72hrs to assess the wound 
status.  
   Prophylaxis with oral antibiotics must be 
given for patient circumstances, and patients 
with deep or severe wound infections better 
treated with antibiotics IV rather than oral  
   Virus transmission after human bite: a- 
Any patient negative for anti-HBs antibodies 
when bitten by an individual positive for 
HBsAg should receive both hepatitis B im-
mune globulin (HBIG) and hepatitis B vac-
cine, & b- Risk for transmitting HIV through 
saliva is extremely low but, if there is blood 
in saliva. Counseling regarding post-expos-
ure HIV prophylaxis is a must in this setting.  

References 
Avarello, JT, Cantor, RM, 2007: Pediatric ma-
jor trauma: An approach to evaluation and man-
agement. Emerg. Med. Clin. North Am.  25:803-
36. 
Aziz, H, Rhee, P, Pandit, V, Tang, A, Gries, 
L, et al, 2015: The current concepts in manage-
ment of animal (dog, cat, snake, scorpion) and 
human bite wounds. J. Trauma Acute Care Surg. 
78, 3:641-8. 
Bartholomew, CF, Jones, AM, 2006: Human 
bites: A rare risk factor for HIV transmission. 
AIDS 20:631-8. 
Benson, LS, Edwards, SL, Schiff, AP, Willia-
ms, CS, Visotsky, JL, 2006: Dog and cat bites 
to the hand: Treatment and cost assessment. J. 
Hand Surg. Am. 31, 3:468-73. 



 

504 
 

Blackburn, J, Tremblay, E, Tsimiklis, C, Thi-
vierge, B, Lavergne, V, et al, 2013: Overwhel- 
ming sepsis after a cat bite. Can. J. Infect. Dis. 
Med. Microbiol. 24, 2:e31-2.  
Boenning, DA, Fleisher, GR, Campos, JM, 
1983: Dog bites in children: epidemiology, mic-
robiology, and penicillin prophylactic therapy. 
Am. J. Emerg. Med. 1:17-22.  
Brook, I, 1981: Bacteriologic study of paronyc- 
hia in children. Am. J. Surg.  141:703-8. 
Brogan, TV, Bratton, SL, Dowd, MD, Hegen-
barth, MA, 1995: Severe dog bites in children. 
Pediatrics 96:947-52. 
Brook, I, 1989: Human and animal bite infecti-
ons. J. Fam. Pract. 28:713-20. 
Dubowitz, H, Bennett, S, 2007: Physical abuse 
and neglect of children. Lancet 369:1891-6.  
Byrington, CL, Basow, RD, 2009:  Streptoba-
cillus moniliformis (rat-bite fever). In: Textbook 
of Pediatric Infectious Diseases, 6th, Feigin RD, 
Cherry JD, Demmler-Harrison GJ, Kaplan SL. 
(Eds.), Saunders, Philadelphia. 
Callaham, M, 1980: Prophylactic antibiotics in 
common dog bite wounds: a controlled study. 
Ann. Emerg. Med. 9:410-4. 
Campbell, GL, Hughes, JM, 1995: Plague in 
India: A new warning from an old nemesis. Ann. 
Intern. Med. 122:151-8. 
Chatterjee, P, 2009: India's ongoing war again-
st rabies. Bull WHO. 87:890-1.  
CDC, 1994: Human plague, the United States, 
1993-1994. MMWR. Morb. Mort. Wkly. Rep. 
43:242-9 
CDC, 2019: Tetanus, commonly known as Lock 
Jaw. 
CDC, 2020: Plague Information for Veterinari-
ans: Info for Healthcare Professionals. 
Chen, BK, Cunningham, BB, 2001: Topical 
anesthetics in children: agents and techniques 
that equally comfort patients, parents, and clini-
cians Curr. Opin. Pediatr.13, 4:324-30. 
Chen, E, Hornig, S, Shepherd, SM, Holland-
er, JE, 2000: Primary closure of mammalian 
bites. Acad. Emerg. Med. 7:157-9. 
Chisholm, CD, Schlesser, JF, 1989: Plantar 
puncture wounds: Controversies and treatment 
recommendations. Ann. Emerg. Med.18:1352-8. 
Crowley, DJ, Kanakaris, NK, Giannoudis, P 
V, 2007: Irrigation of the wounds in open fractu-  
res. J. Bone Joint Surg. Br. 89, 5:580-5. 
Daniels, DM, Ritzi, RB, O'Neil, J, Scherer, 
LR, 2009: Analysis of nonfatal dog bites in chi-
ldren. J. Trauma 66:S17-22. 

De Munnynck, K, Van de Voorde, W, 2002: 
Forensic approach of fatal dog attacks: a case 
report and literature review. Int. J. Legal Med. 
116:295-300. 
Deeks, SG, 2006: Antiretroviral treatment of 
HIV infected adults. BMJ 332, 7556:1489-92. 
Di Benedelto, G, Pierangeli, M, Fairly, J, 
1999: Nasal reconstruction after human bite avu- 
lsion (letters) Plastic Reconstruct. Surg. 103, 6: 
799-801.  
El-Bahnasawy, MM, Ahmad, GMS, Abdel-
Fattah, MA, Gaber, WAI, Morsy, TA, 2012: 
Is plague a problem in the Egyptians returning 
back from Libya? J. Egypt. Soc. Parasitol. 42, 
2:329-48. 
Faciszewski, T, Coleman, DA, 1989: Human 
bite wounds. Hand Clin.5:561-6. 
Flandry, F, Lisecki, EJ, Domingue, GJ, et al, 
1989: Initial antibiotic therapy for alligator bites: 
Characterization of the oral flora of Alligator 
mississippiensis. South Med. J. 82:262-7. 
Fleisher, GR, 1999: The management of bite 
wounds. N. Engl. J. Med. 340:138-40. 
Freer, L, 2007: Bites and injuries inflicted by 
wild and domestic animals. In: Wilderness Med-
icine, 5th, Auerbach, PS. (Ed.), Mosby Elsevier, 
Philadelphia. 
Figueiredo, JF, Borges, AS, Martínez, R, et al, 
1994: Transmission of hepatitis C virus but not 
human immunodeficiency virus type 1 by a hu-
man bite. Clin. Infect. Dis. 19:546-50. 
Goergens, ED, McEvoy, A, Watson, M, Barr-
ett, IR, 2005: Acute osteomyelitis and septic ar-
thritis in children. J. Paediatr. Child. Hlth. 41:59-
62. 
Gilbert, R, Widom, CS, Browne, K, et al, 
2009: Burden and consequences of child mal tr-
eatment in high-income countries. Lancet 373: 
68-70.  
Gilbert, R, Fluke, J, O'Donnell, M, et al, 
2012: Child maltreatment: variation in trends 
and policies in six developed countries. Lancet 
379:758-62. 
Goldstein, EJ, 1989: Management of human 
and animal bite wounds. J. Am. Acad. Dermatol. 
21: 1275-9. 
Goldstein, EJ, 1992: Bite wounds and infection. 
Clin. Infect. Dis.14:633-9.  
Goldstein, EJ, 1998: New horizons in the bacte- 
riology, antimicrobial susceptibility and therapy 
of animal bite wounds. J. Med. Microbiol. 47: 
95-9.  
Goldstein, EJ, Citron, DM, Wield, B, et al, 



 

505 
 

1978: Bacteriology of human and animal bite 
wounds. J. Clin. Microbiol. 8:667-72.  
Goldwin, Y, Allison, K, Waters, R, 1999: Rec-
onstruction of a large defect of the ear using a 
composite graft following a human bite inju-
ry. Br. J. Plastic Surg. 52, 2:152-4. 
Guadarrama-Conzuelo, F, Gutierrez-Castillo, 
A, 2019:  Cathrombosis, deep vein thrombosis 
after a cat bite: A case report. Cureus 11, 6: 
e4924. doi:10.7759/cureus.4924.  
Halaas, GW, 2007: Management of foreign bo-
dies in the skin. Am. Fam. Physician 76:683-8. 
Havens, PL, 2003: American Academy of Pedi-
atrics Committee on Pediatric AIDS: Postexpo-
sure prophylaxis in children and adolescents for 
nonoccupational exposure to human immunode-
ficiency virus. Pediatrics 111:1475-9. 
Hodge, D, Tecklenburg, FW, 2006: Bites and 
stings. In: Textbook of Pediatric Emergency 
Medicine, 5th, Fleisher GR, Ludwig S, Henretig 
FM. (Eds), Williams & Wilkins, Philadelphia. 
Iannelli, A, Lupi, G, 2005: Penetrating brain in-
juries from a dog bite in an infant. Pediatr. Neu-
rosurg. 41:41-9. 
Jaffe AC, 1983: Animal bites. Pediatr. Clin No-
rth Am. 30, 2:405-13.  
Jain, V, Liegler, T, Vittinghoff, E, et al, 2010: 
Transmitted drug resistance in persons with 
acute/early HIV-1 in San Francisco, 2002-2009. 
PLoS One 5:e15510. 
Joshi, GP, Janis, JE, Haas, EM, Ramshaw, B 
J, Nihira, MA, et al, 2016: Surgical site infiltra-
tion for abdominal surgery: A novel neuroanato-
mical-based approach. Plast. Reconstr. Surg. Gl-
ob, Open.  4, 12:e1181 
Kannikeswaran, N, Kamat, D, 2009:  Mamma-
lian bites. Clin Pediatr (Phila) 2009; 48:145. 
Karwowska, A, Davies, HD, Jadavji, T, 1998: 
Epidemiology and outcome of osteomyelitis in 
the era of sequential intravenous-oral therapy. 
Pediatr. Infect. Dis, J. 17:1021-6. 
Kelsey, J, Ehrlich, M, Henderson, SO, 1997: 
Exotic reptile bites. Am. J. Emerg. Med.15:536-
40.  
Kermott, CA, Millman,  M ,  2017: Emergenci-
es and urgent care. In: Mayo Clinic Guide to Se-
lf-Care. 7th ed. Rochester, Minn: Mayo Founda-
tion for Medical Education and Research. 
Kellogg, ND, Lukefahr, JL, 2005: Criminally 
prosecuted cases of child starvation. Pediatrics 
116:1309-14. 
Klein, DM, Cohen, ME, 1978: Pasteurella mul- 
tocida brain abscess following perforating crani- 

al dog bite. J. Pediatr. 92:588-90. 
Leaper, DJ, Edmiston, CE, 2017: WHO: Glob-
al Guidelines for the prevention of surgical site 
infection. J. Hosp. Infect. 95, 2:135-6. 
Maimaris, C, Quinton, DN, 1988: Dog-bite la-
cerations: A controlled trial of primary wound 
closure. Arch. Emerg. Med. 5:156-60. 
Maniscalco, K, Edens, MA, 2017: Animal Bi-
tes: National Center for Biotechnology Informa- 
tion, U.S. National Library of Medicine.  
Metzner, KJ, Rauch, P, von Wyl, V, et al, 
2010: Efficient suppression of minority drug-re-
sistant HIV-type 1 (HIV-1) variants present at 
primary HIV-1 infection by ritonavir-boosted 
protease inhibitor-containing antiretroviral ther-
apy. J. Infect. Dis. 201:1063-9. 
Moran, GJ, Talan, DA, 1993: Hand infections. 
Emerg. Med. Clin. North Am. 11:601-9. 
Morsy, TA, 2012: Insect bites and what is eat-
ing you? J.  Egypt. Soc. Parasitol. 42, 2:291-308.  
Morsy, TA, Habib, KSM, 2001: Two species 
of tabanids (Order: Diptera) in Aswan District, 
Egypt. J. Egypt. Soc. Parasitol. 31, 2:429-32. 
Morsy, ATA, Saleh, MSM, Morsy, TA, 2014: 
Zoonoses from pets horses, donkeys and mules: 
With special references To Egypt. J. Egypt. Soc. 
Parasitol. 44, 1:79-96. 
Muguti, GI, Dixon, MS, 1992: Tetanus follow-
ing human bite. Br. J. Plast. Surg. 45:614-9.  
Oehler, RL, Velez, A, Mizrachi, M, et al, 
2009: Bite-related and septic syndromes caused 
by cats and dogs. Lancet Infect. Dis. 9:439-42. 
Oehler, RL, Velez, AP, Mizrachi, M, Lamarc- 
he, J, Gompf, S, 2009: Bite-related and septic 
syndromes caused by cats and dogs Lancet In-
fect. Dis. 9, 7:439-47. 
Oh, Y, Ahn, SY, Hong, SP, et al, 2008: A case 
of extragenital chancre on a nipple from a hu-
man bite during sexual intercourse. Int. J. Der-
matol. Mar 3 [Epub ahead of print]. 
Patrick, GR, O'Rourke, M, 1998: Dog & cat 
bites: Epidemiologic analyses suggest different 
prevention strategies. Publ. Hlth. Rep. 113:252-
60. 
Patronek, GJ, Slavinski, SA, 2009: Animal bit-
es. J. Am. Vet. Med. Assoc. 234:336. 
Pavia, AT, Bryan, JA, Maher, KL, et al, 1989: 
Vibrio carchariae infection after a shark bite. 
Ann. Intern. Med. 111:85-91. 
Peters, V, Sottiaux, M, Appelboom, J, Kahn, 
A, 2004: Posttraumatic stress disorder after dog 
 bites in children. J. Pediatr.144:121-8.  
Phair, IC, Quinton, DN, 1989: Clenched fist 



 

506 
 

human bite injuries. J. Hand Surg. Br.14:86-90. 
Philipsen, TEJ, Molderez, C, Gys, T, 2006: 
Cat and dog bites: What to do? Acta Chirurg. 
Belgica 106, 6:692-5.  
Prescott, PR, 1984: Child abuse and neglect. In: 
A Practical Guide to Pediatric Intensive Care, 
Le-vin DL. (Ed.), Mosby, St. Louis. 
Richman, KM, Rickman, LS, 1993:  The po-
tential for transmission of human immunodefi-
ciency virus through human bites. J. Acquir. Im-
mu. Defic. Syndr. 6:402-9. 
Rijks, JM, Cito, F, Cunningham, AA, Rantsi- 
os, AT, Giovannini, A, 2016: Disease risk asse- 
ssments involving companion animals: An over-
view for 15 selected pathogens taking a Europe-
an perspective. J. Compa. Pathol. 155, 1:S75-97.  
Ruifeng, C, Lisong, H, Jibo, Z, Liqiu, W, 
2013: Emergency treatment on facial laceration 
of dog bite wounds with immediate primary clo- 
sure, a prospective randomized trial study. BMC 
Emerg. Med. 13, 1: S2-8. 
Sabry, AA, Morsy, ATA, Morsy, TA, 2012: 
Zoonoses from dogs with special reference to 
Egypt. J. Egypt. Soc. Parasitol. 42, 3:583-604.  
Sabry, AA, Fouad, MAH, Morsy, ATA, 2013: 
Zoonoses from cats: With special reference to 
Egypt: J. Egypt  Soc. Parasitol. 43, 1:429-46 
Schalamon, J, Ainoedhofer, H, Singer, G, et 
al, 2006: Analysis of dog bites in children who 
are younger than 17 years. Pediatrics 117: 3: 
e374-9.  
Schweich, P, Fleisher, G, 1985: Human bites in 
children. Pediatr. Emerg. Care 1:51-8. 
Snyder, CC, 1989: Animal bite wounds. Hand 
Clin. 5:571-8. 
Stafford, PW, Blinman, TA, Nance, ML, 
2002: Practical points in evaluation and resusci-
tation of injured child. Surg. Clin. North 
Am.  82:273-301. 
Sutton, LN, Alpert, G, 1984: Brain abscess fol- 
lowing cranial dog bite. Clin. Pediatr. (Phila) 23: 
580-6. 
Talan, DA, Abrahamian, FM, Moran, GJ, et 
al, 2003: Clinical presentation and bacteriologic 
ana e-
senting to emergency departments. Clin. Infect. 
Dis. 37:1481-6. 
Talan, DA, Citron, DM, Abrahamian, FM, et 
al, 1999: Bacteriologic analysis of infected dog 
& cat bites. Emergency Medicine Animal Bite 
Infection Study Group. N. Engl. J. Med. 340:85- 

90. 
Talan, DA, Citron, DM, Abrahamian, FM, et 
al, 1999: Bacteriologic analysis of infected dog 
and cat bites: Emergency medicine animal bite 
infection study group. N. Engl. J. Med. 340:85-
92. 
USDA, 2021: Animal and Plant Health Inspec-
tion Service APHIS 41-35-076 Animal and Plant 
Health Inspection Service U.S. Department of 
Agriculture. 
van Dam, AP, Jansz, A, 2011: Capnocytopha-
ga canimorsus infections in The Netherlands: A 
nationwide survey. Clin. Microbiol. Infect. 17: 
312-8.  
Vidmar, L, Poljak, M, Tomazic, J, et al, 1996: 
Transmission of HIV-1 by human bite. Lancet  
347:1762-4. 
Wagner, BK, Martone, JD, Conte, HA, Hill, 
M, Kusan, K, 2006: Complications of a cat bite. 
J. Am. Podiatr. Med. Assoc. 96, 5:455-7. 
Westling, K, Farra, A, Cars, B, Ekblom, AG, 
Sandstedt, K, et al, 2006: Cat bite wound infec-
tions: A prospective clinical and microbiological 
study at three emergency wards in Stockholm, 
Sweden. J. Infect. 5, 6:403-7. 
Wiley, JF 2nd, 1990:  Mammalian bites: Review 
of evaluation and management. Clin. Pediatr. 
(Phila) 29:283-8. 
WHO, 2013: Animal bites Fact sheet N°373: 
Archived from the original on 4 May 2015. 
Willoughby, RE, Jr, 2016: Rabies. In: Klieg-
man RM, Stanton BF, et al, Nelson Textbook of 
Pediatrics. 20th Ed., Elsevier/Saunders: Philadel-
phia. 
Wozencraft, WC, 2005: Species Felis catus. In: 
Mammal Species of the World: A Taxonomic 
and Geographic Reference, Wilson, DE, Reeder, 
DM, 3rd ed. Johns Hopkins University Press. 
Yanik, EL, Napravnik, S, Hurt, CB, et al, 
2012: Prevalence of transmitted antiretroviral 
drug resistance differs between acutely & chron-
ically HIV-infected patients. J. Acquir. Immune 
Defic. Syndr. 61:258-62.  
Yaqub, S, Bjørnholt, JV, Enger, AE, et al, 
2004: Tularemia from a cat bite. Tidsskr. Nor. 
Laegeforen. 124, 24:3197-8 
Zajkowska, J, Król, M, Falkowski, D, Syed, 

 Capnocytophaga can-
imorsus: An underestimated danger after dog or 
cat bite, review of the Literature. Przegl. Epi-
demiol.70, 2:289-95. 

 

 
 



  
 

507 
 

Table 1: Empiric intravenous antibiotic therapy for animal bites 
Adults Children 

Options for empiric gram-negative and anaerobic coverage include: 
Ampicillin-sulbactam 3 g every 6hrs 50mg/kg/dose (based on ampicillin component) every 6hrs* 
Piperacillin-tazobactam 4.5 g every 8hrs 125mg/kg/ dose (based on piperacillin component) every 8hrs* 
Ticarcillin-clavulanate 3.1 g every 4hrs 50mg/kg/dose (based on ticarcillin component) every 4hrs* 
A third generation cephalosporin such as ceftriaxone 1g 
IV every 24hrs & Metronidazole 500mg IV every 8hrs 

A third generation cephalosporin as ceftriaxone 100mg/ kg/ dose every 
24hrs*& Metronidazole 10mg/kg/dose every 8hrs* 

Alternative empiric regimens include: 
Ciprofloxacin 400mg IV every 12hrs or levofloxacin 
500mg IV daily) & metronidazole 500mg IV every 8hrs 

Use fluoroquinolones with caution in children <18 years of age 

Monotherapy with a  
Imipenem-cilastatin 500mg every 6hrs 25mg/kg/dose every 6hrs (maximum 500mg/dose) 
Meropenem 1g every 8hrs 20mg/kg/dose every 8hrs (maximum 1g/dose 
Ertapenem 1g daily 15mg/kg/dose every 12hrs for children up to 12years (maximum 500mg/dose) 

 

* Maximum pediatric dose: See adult dose, -type hypersensitivity to beta-lactams. 
 

Table 2: Empiric oral antibiotic therapy for animal bites 
Antibiotic  Adults Children 
Amoxicillin 
clavulanate 

875/125 mg twice daily 20 mg/kg/ dose (amoxicillin component) two times daily (maximum 875mg 
amoxicillin and 125mg clavulinic acid/  

Alternate empiric regimens include: One of the following agents with activity against P. multocida: 
Doxycycline* 100 mg twice daily Not recommended in children <8 years of age 
TMP-SMX* 1 double strength tablet twice daily 4-5mg/kg (trimethoprim component) /dose twice daily (maximum 160 mg 

trimethoprim/dose) 
Penicillin VK 500 mg four times daily 12.5 mg/kg per dose four times daily (maximum 500mg/ dose) 
Cefuroxime 500 mg twice daily 10 mg/kg per dose twice daily (maximum 500mg/dose) 
Moxifloxacin 400 mg once daily Use with caution in children <18 years of age 
One of the following agents with anaerobic activity: 
Metronidazole 500 mg three times daily 10 mg/kg/ dose three times daily (maximum 500mg/ dose) 
Clindamycin* 450 mg three times daily 10 mg/kg/dose three times daily (maximum 450mg/ dose) 
The following agents have poor activity against P. multocida and should be avoided: Cephalexin,  Dicloxacillin, or Erythromycin 

* Active against MRSA (check susceptibility testing). TMP-SMX: Trimethoprim-sulfamethoxazole, 
45mg/kg (amoxicillin component) twice daily (maximum 875mg amoxicillin &125mg clavulinic acid). 

Table 3: Empiric oral antibiotic therapy for human bites 
Antibiotic choice: Dosing for adults Dosing for children 
Amoxicillin-clavulanate 875/125mg twice daily 20 mg/kg/dose (amoxicillin component) twice daily (maximum 

87mg amoxicillin &125mg clavulinic acid/dose)* 
One of the following agents with activity against Eikenella:  

 100 mg twice daily Not recommended in children <8 years of age 
Trimethoprim-  1 double strength tablet 2/day 4-5 mg/kg/dose twice daily (maximum 160mg trimethoprim /dose) 
Penicillin VK 500 mg four times daily 12.5 mg/kg/dose four times daily (maximum 500mg/dose) 
Cefuroxime 500 mg twice daily 10 mg/kg/dose twice daily (maximum 500mg/dose) 
Fluoroquinolones (one of the following): 
Ciprofloxacin 500 to 750 mg twice daily Use with caution in children <18 years of age 
Moxifloxacin 400 mg once daily Use with caution in children <18 years of age 
PLUS One of the following agents with anaerobic activity: 
Metronidazole 500 mg three times daily 10 mg/kg/ dose three times daily (maximum 500mg/dose) 

 450 mg three times daily 10 mg/kg/dose three times daily (maximum 450mg/dose) 
The following agents have poor activity against Eikenella and should be avoided: Cephalexin Dicloxacillin  orErythromycin 

*Infected bites, clinician may increase does to 45mg/kg (amoxicillin component) twice daily (maximum 875mg amoxicillin &125 mg clavulinic acid). 
-sulfamethoxazole OR cefuroxime & clindamycin (when liquid drug availability and 

palatability).  
Table 4: Recommended post-exposure prophylaxis for percutaneous or per-mucosal exposure to hepatitis B virus 

Treatment if source HBsAg positive HBsAg negative Not tested or unknown 
Vaccination & antibody response status of exposed person 
Unvaccinated HBIG x 1; initiate HB vaccine series Initiate HB vaccine series  Initiate HB vaccine series 
Previously vaccinated 
Known responder No treatment 
Known non-responder HBIG x 2 or HBIG x 1 & initiate revaccination  No treatment  Risky, treat as in  HBsAg positive 
Antibody response 
unknown 

Test exposed person for anti-HBs  No treatment  Test exposed person for anti-HBs 
If adequate*, no treatment  If adequate*, no treatment 
If inadequate*, HBIG x 1 & vaccine booster  If inadequate*, initiate revaccinated 

 

HBsAg: HB surface antigen; HBIG: HB immunoglobulin; HB vaccine series: HB vaccine; anti-HBs: antibody to HB surface antigen. For dosing "HB 
immune globulin: Drug information" & "HB vaccine: Drug information". * Responder= defined a person with adequate serum antibody levels to HB 

-HBs <10 mlU/ml. 
 

Table 5: Rabies post-exposure prophylaxis 
Vaccination  Biologic Schedule 

Not vac-
cinated 

RIG Total dose 20units/kg body wt. as full dose as feasible infiltrated around wound(s) & any remaining given IM. 
Vaccine Human diploid cell vaccine) or purified chick embryo cell vaccine 1ml, IM (deltoid area), 1 each on days 0, 3, 7 &14* 

Previously    
vaccinated 

RIG Not indicated 
Vaccine HDCV or PCECV 1 mL, IM (deltoid area), 1 each on days 0 and 3 

RIG: rabies immune globulin.*Immunosuppression persons, rabies postexposure prophylaxis given using 5 vaccine doses of on days 0, 3, 7, 14, & 28. 
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Table 6: Wound management and tetanus prophylaxis 
Human Clean and minor wound All other wounds  

Previous doses of 
tetanus toxoid* 

Tetanus toxoid-containing vac-
cine  

tetanus immune 
globulin 

Tetanus toxoid-containing 
vaccine  

tetanus immune globu-
lin § 

<3 doses or unknown Yes ¥ No Yes ¥ Yes 
 I  No L   No 

Appropriate tetanus prophylaxis administered as soon as possible after a wound, but even to patients presented late. Incubation period most cases 
within 8days, but may be one day or several months. *Tetanus toxoid administered as diphtheria-tetanus toxoids adsorbed (DT), diphtheria-tetanus-
acellular pertussis (DTaP), tetanus-diphtheria toxoids adsorbed (Td), booster tetanus toxoid-reduced diphtheria toxoid-acellular pertussis (Tdap), or 
tetanus toxoid (TT). 

lting from missiles, crush-
 Preferred vaccine preparation depends upon age and vaccination history of patient:  <7 years: DTaP, Underimmunized chil-

ation at age 11 
eferred to Td for all individuals not previously received Tdap, Td preferred to TT for those who previously 

received Tdap and when Tdap not available. § 250 units IM at a different site than tetanus toxoid; IV immune globulin must be given if human tetan-us 
 frequently than 

every five years are not needed and can increase adverse effects. 
 

Table 7- Diagnostic criteria for post-traumatic stress disorder 
Criterion A: Person exposed to a 
traumatic event in which both of the 
following were present: 

Person experienced, witnessed or confronted with an event or events that involved actual or threatened 
death or serious injury, or a threat to physical integrity of self or others. 
Person's response involved intense fear, helplessness or horror. Note: children may be expressed instead 
by disorganized or agitated behavior. 

Criterion B: Traumatic event persis-
tently re-experienced in one (or more) 
of the following: 

Recurrent and intrusive distressing recollections of event, including images, thoughts, or perceptions. 
Note: young children, repetitive play may occur in which themes or aspects of trauma are expressed. 
Recurrent distressing dreams of event. Note: children may be frightening dreams  recognize content 
Acting or feeling as if traumatic event were recurring (including a sense of reliving experience, illusions, 
hallucinations and dissociative flashback episodes, including those that occur on wakening or when 
intoxicated). Note: young children trauma-specific reenactment may occur 
Intense psychological distress and/or physiological reactivity on exposure to internal or external cues that 
symbolize or resemble an aspect of traumatic event. 

Criterion C: Persistent avoidance of 
stimuli associated with trauma and 
numbing of general responsiveness 
(not present before trauma), as indi-
cated by 3 (or more) of following: 

Efforts to avoid thoughts, feelings or conversations associated with the trauma 
Efforts to avoid activities, places or people that arouse recollections of the trauma 
Inability to recall an important aspect of trauma 
Markedly diminished interest in participating in significant activities 
Feeling detached or estranged from others 
Restricted range of effect (unable to have loving feelings) 
Sense of a foreshortened future (not expect to have a career, marriage, children, or a normal life span) 

Criterion D: Persistent symptoms of 
increased arousal (not before trauma), 
as indicated by 2 (or more) of follow-
ing: 

Difficulty falling or staying asleep 
Irritability or outbursts of anger 
Difficulty concentrating 
Hyper-vigilance 
Exaggerated startle response 

Criterion E: Duration of disturbance (symptoms in criteria B, C, & D) more than one month. 
Criterion F: Significant distress or 
impairment in social, occupational, or 
other functioning areas. Specify if: 

Acute: if duration of symptoms less than three months 
Chronic: if duration of symptoms three months or more 
With delayed onset: if onset of symptoms at least six months after stressor 

Adapted from: Diagnostic and Statistical Manual of Mental Disorders, 1994: 4th Edition, American Psychiatric Association, Washington, DC. 
  

Explanation of figures 
Fig. 1: Aggressive dog bite,  
Fig. 2: a- Aggressive cat biting her owner woman, b- Secondary infected cat bite. 
Fig. 3: Secondary infected human bite. 
Fig. 4: Stray (Street) dogs. 
Fig. 5: Skin layer showed moderate inflammatory cell infiltrated with lymphocytes & plasma cells, stroma with many blood capillaries permeation. 
Fig. 6: Rabies virus in a section stained with immunoperoxidase stain   

 

 
 

 


