
Hand infections are common and, if not treated properly
early  in their course, can lead to devastating outcomes. Bacte-
rial sources are the most frequent cause, but viral and fungal
pathogens also can prompt emergency department (ED) visits.
Occult foreign bodies always should be in the diagnosis for
hand infection, since healing
only will be achieved after
removal of the nidus of infec-
tion. Several anatomic features
of the hand lend it to rapid and
deep spread of infection com-
pared to other body parts.
Infection can spread rapidly
from the distal finger along the
flexor tendon sheath to the
palm. The fibrous connections
of the fingertips and palm
leave little room for swelling
and can aid in proximal
spread, or force the infection to
the dorsal surface of the hand.
Often, the exam of the palm will be benign enough that it can
be overlooked as the source of the infection. Further, as dorsal
infections generally are better tolerated than palm infections,
this presentation can mislead the ED physician as to the true
nature of the problem. Even if accurately diagnosed and treat-
ed, any hand infection has the potential to result in loss of hand

function from tendon scarring, nerve, and tissue damage. 
To address these issues, the final part of this three-part

series focuses on diagnosis and management of hand infections
and deep tissue injuries. Guidelines for patient evaluation, sur-
gical consultation, and initial antibiotic therapy, when indicat-

ed, are provided. 
—The Editor 

Overview
Table 1 provides a summary

of warning signs to look for
when treating a patient in the
ED for a hand infection. The
following sections will discuss
diagnosis and treatment of
common hand infections and
also briefly will discuss disor-
ders that may mimic infection
upon presentation.

Hand Infection Mimics. A
few of the more common dis-

orders that result in inflammation of the hand without infection
bear discussion because they can be very misleading and result
in misdiagnosis in the ED. Gout is an inflammatory arthritis
that occurs most commonly in the lower extremity (podagra)
but can appear in the hand without previous history.1 Urate
crystals precipitate out in a joint, leading to swelling, erythema,
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and pain with motion. Joint aspiration yielding urate crystals is
diagnostic, but consultation is indicated when no fluid is
obtained or the diagnosis is uncertain. Herpetic whitlow is per-
haps the most common mimic of hand infection. Although it is
a true hand infection, the source is viral and not bacterial. Her-
petic whitlows easily can be confused with paronychias and
felons. These infections are common in health care workers and
small children. Early in the infection, pain out of proportion to
physical findings can be seen. The vesicle fluid initially will be
clear, and surrounding erythema will appear around the base of
the fingernail. As vesicles coalesce, the fluid will become
cloudy, and it is this stage that most easily is confused with a
bacterial infection. The distinction is important because
drainage of a herpetic whitlow is contraindicated; it may cause
secondary bacterial infection and viral dissemination. It is

important to recognize these when a patient presents to the ED,
because they are treated with dry dressings and oral antiviral
drugs, not with incision and drainage. Lesions will take 12-14
days to heal.

Acute Paronychia. A paronychia is a bacterial infection at
the margin of the nail bed. Together with felons (see next sec-
tion) they are the most common hand infections, making up
one-third of cases.2 It is important to distinguish a paronychia
from a felon (infection of the pulp space of the fingertip), as
untreated felons can lead to osteomyelitis and even amputation.
A paronychia begins when bacteria enter the skin via small tears
in the eponychial fold (i.e., hangnail). In contrast to a felon, the
infection is confined to tissue adjacent to the nail and does not
involve the finger pad. A paronychia can spread to produce a
felon as well (and vice versa), but the important point when
diagnosing a paronychia is to examine the finger for the pres-
ence of a felon.

The most common offending organism is Staphylococcus
aureus. Nail biting can increase the incidence of these infections
and introduce oral flora (anaerobes) as well. Paronychias begin
with cellulitis, and some will resolve spontaneously. If they
progress, the patient typically presents with a history of several
days of pain and swelling around the nail and often has a small
collection of pus visible on exam. Treatment consists of local
incision and drainage of the pus followed by warm soaks to
encourage drainage. (See Figure 1.) If more advanced with pus
spread underneath the nail, then the involved section of the nail
should be elevated and at times removed.2 Gauze should be
placed between the eponychium and the nail bed to ensure ade-
quate drainage and increase likelihood of subsequent normal nail
growth. Antibiotics are not needed routinely for simple acute
paronychias, but some authors still recommend their routine use.3

Most paronychias will resolve in 5-10 days. Chronic paronychias
may benefit from antibiotic or antifungal therapy.

Felon. A felon is an abscess of the fingertip pulp, and com-
monly arises from a puncture wound of the fingertip. Untreated
paronychia also can spread to involve the finger pulp. These are
serious infections that can result in necrosis of the fingertip,
osteomyelitis, and ultimately amputation if not treated properly.
Continued accumulation of pus will increase pressure in the
fingertip as the fibrous septae of the pulp initially will prevent
spread of the infection proximally. Pus can track onto the dor-
sal surface and create a paronychia as well as spreading into the
bone. Delay in treatment of a felon can cause spread of the
infection proximally to produce flexor tenosynovitis and/or a
septic distal interphalangeal (DIP) joint. However, the inflam-
mation and pressure in the fingertip make a felon very painful,
and most patients present after only a few days of symptoms.
As with the paronychia, S. aureus is the most frequent bacterial
cause.

There is no disputing the fact that a felon is an abscess in need
of incision and drainage, but considerable controversy remains
concerning the type of incision to make. One group of hand sur-
geons suggests making a fish-mouth or J-shaped incision along
the side of the finger.4 This group chooses to avoid incision
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directly onto the finger pad because scars on the finger pad can
be very sensitive and may cause long-term problems (i.e., neuro-
mas). In addition, they believe that all sepatal spaces in the fin-
gertip must be opened to ensure proper drainage and healing.
Another group suggests incisions be made where the abscess
points, typically at the finger pad.2,5 (See Figure 2A.) They rec-
ommend avoiding fish-mouth incision as it may compromise
blood supply of the finger pad and produce painful scarring. One
author further suggests that longitudinal volar incisions be used,
as horizontal ones inadvertently may transect the terminal
branches of digital nerves.2 As all patients being treated for
felons should have close follow-up with a hand surgeon, perhaps
the best advice is to consult the hand surgeon before the felon is
drained to allow his input on the type of incision to be used.
Green’s text on hand surgery reports that volar incisions are best
done when the abscess already is draining there, and that longitu-
dinal incisions produce the best result. No controversy on antibi-
otic use exists. In general, a 10- to 14-day course of a first-gener-
ation cephalosporin is recommended. Indications for admission
include signs of systemic involvement (i.e., fever, vomiting), fail-
ure of outpatient treatment, immunosuppression (i.e., diabetes,
AIDS, end-stage renal disease [ESRD], etc.), or lack of reliable
follow-up (i.e., homeless, intoxicated, etc.).

Flexor Tenosynovitis. Flexor tenosynovitis is a closed-space
infection of the flexor tendon sheath and/or the radial or ulnar
bursae. Extensor tendons do not develop classic tenosynovitis
because they lack the unique tendon sheath found on flexor ten-
dons. Figure 3 shows the anatomy of the flexor tendon sheaths
and the radial and ulnar bursae. In 80% of people, these two bur-
sae communicate in the palm area and potentially can permit
spread of infection from one digit to the others.

These infections usually begin from penetrating trauma with
subsequent inoculation of the flexor tendon sheath, but rarely can
arise from hematogenous spread. Subsequently, skin flora (S.
aureus) are the most common bacteria causing tenosynovitis.
Nutrients in the tendon sheath naturally help maintain the ten-
dons, and unfortunately also feed bacteria deposited there. Pres-
sure in the tendon sheath quickly rises, inhibiting access of the
immune system to fight the infection. Increased pressure also
reduces blood flow to the area, optimizing conditions for bacteri-
al growth and increasing risk of tendon damage. It is this pres-
sure that also is responsible for the common presenting signs of
flexor tenosynovitis: Kanavel’s cardinal signs.

In 1925 Kanavel described four cardinal signs of flexor
tenosynovitis: pain on passive extension, tenderness along the
course of the flexor tendon, symmetric (fusiform) swelling of the
involved finger, and a flexed position of the finger.6 Pain on pas-
sive extension is thought to be the most accurate of the signs, and
tenderness along the tendon course is thought to be the most
helpful in distinguishing tenosynovitis from mimics (i.e., gout,
herpetic whitlow). Since complications of tenosynovitis can be
so devastating, an experienced hand surgeon should be consulted
to make the final call when the diagnosis is in question. Some-
times surgical intervention is necessary to ensure the diagnosis.

Tenosynovitis tends to be a rapidly progressing infection, with

most patients presenting within just 48 hours after an injury.7 All
patients with flexor tenosynovitis require urgent consultation
with a hand surgeon and admission to the hospital. Although, in
theory, an early case could be treated with antibiotics alone, such
early cases rarely are encountered, and the surgical hand litera-
ture still recommends admission to allow close observation of
progress of the infection.8 Most patients can be treated by the
hand surgeon with drainage and irrigation of the flexor tendon
sheath and IV antibiotics. Choice of antibiotic usually is guided
by wound culture, with ceftriaxone given empirically until results
are available.9

Septic Arthritis. Although not common, any joint in the hand
can become infected. It must be recognized and treated early to
avoid loss of use of the joint. It can occur from hematogenous
spreading, but this mode of infection occurs less commonly in
the hand than in other joints of the body (i.e., hip, knee, etc.).
When seen, it is more often in immunocompromised patients,
especially with diabetes, alcoholism, intravenous drug abuse
(IVDA), and ESRD. Septic arthritis of the hand usually occurs as
a complication of trauma or from direct spread of an adjacent
infection, such as tenosynovitis. A septic metacarpophalangeal
(MP) joint may result from an untreated fight bite (human bite
wound). Patients usually will present complaining of severe pain
in the joint and may have a puncture wound overlying the joint.
Cat bites directly over a finger joint are fairly common and have
a high risk for joint involvement. The joint will be held in mild
flexion, the position that maximizes the volume of the joint and
minimizes the pain. Any passive motion will be very painful.
Skin over the joint typically is red and very swollen. The white
blood cell (WBC) count is unreliable because it is elevated in
fewer than 50% of patients,10 and the erythrocyte sedimentation
rate (ESR) and C-reactive protein levels may be more useful. An
x-ray should be obtained because bony destruction may be evi-
dent. The diagnosis can be made only via arthrocentesis,
although very little fluid may be present in some hand joints. If
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Table 1. Danger Signs to Look for in Hand
Infection39

SIGNS OF JOINT/TENDON INVOLVEMENT

• Pain on passive motion
• Severe pain
• Pain and swelling along tendon sheath
• Abscess over a joint

EVIDENCE OF A "FIGHT BITE"

• Lacerations consistent with tooth marks over MP joint
• Tooth fragments in wound

INFECTION IN AN IMMUNOCOMPROMISED PATIENT

• HIV, diabetes, end-stage renal disease, etc.

ILL-APPEARING PATIENT 

• Signs of sepsis
• Unable to provide history

INFECTION PRESENT OVER A SUB-ACUTE FRACTURE

EVIDENCE OF COMPARTMENT SYNDROME



fluid is obtained, WBC count greater than 50,000/mm3 or neu-
trophil count greater than 75% of total WBC count confirms the
diagnosis.10 However, when the patient presents early in the
course of infection, lower WBC counts may be obtained. The ED
physician should maintain a high index of suspicion and not be
falsely reassured by low WBC counts in the face of a good clini-
cal presentation. Gram’s stain of the fluid also can be very help-
ful in identifying infected joints. Any patient who may have a
septic joint should have an emergent consultation by the hand
surgeon. A non-diagnostic arthrocentesis by the ED physician
will not rule it out. Treatment ordinarily is done with open irriga-
tion of the joint and IV antibiotics as an inpatient. Some hand
surgeons may use closed irrigation of the joint instead.11 Regard-
less of the method of treatment, patients who are treated early
(within 24 hours of symptom onset) have a much better progno-
sis for return of joint function.

Hand Cellulitis. Simple cellulitis of the hand is not as com-
mon as most other types of hand infections discussed in this sec-
tion. When treating simple cellulitis of the hand, the ED physi-
cian must remain vigilant for other, more serious conditions mas-
querading as a simple problem. Cellulitis in the finger should
prompt the physician to rule out flexor tenosynovitis. Cellulitis
over a joint requires ruling out a septic joint as the underlying
condition. Hand cellulitis can occur without deep abscess forma-
tion, but abscess presence must be ruled out, and consultation
with the hand surgeon often is necessary to do so. Some patients
may present with complaint of a “hand infection,” only to be
found with an untreated laceration. Any infected laceration asso-
ciated with an open fracture, tendon injury, or other deep struc-
ture involvement requires consultation for admission. At times,
infection can arise spontaneously from a foreign body embedded
in the hand. This can occur acutely or many months after the
injury. History of a possible foreign body or remote trauma to the
area should alert the physician to evaluate for a retained foreign

body. (See section on foreign bodies.) A limited, truly simple cel-
lulitis of the hand can be treated with oral cephalosporins
(cephalexin 500 mg QID or 25-50 mg/kg/day in children). Any
“simple cellulitis” that involves a large area of the skin or occurs
in an immunocompromised patient (i.e., HIV, ESRD, diabetes,
etc.) should be treated as an inpatient with IV antibiotics.

Necrotizing Fasciitis. One may not normally picture the hand
when thinking of necrotizing fasciitis, but the upper extremity is
one of the most common sites for this infection. In Giuliano’s
paper that originally divided necrotizing fasciitis into two types
based on the bacteria involved, 68% of the cases were in the
upper extremity.12 He divided these infections into type I
(polymicrobial) and type II (group A streptococcal) infections.
Type I infections are more common on the trunk, but type II
infections occur more frequently on the upper and lower extremi-
ty. Group A streptococcal infections also are referred to as “flesh-
eating bacteria” by the media. This infection more often is seen
in previously healthy patients, and can progress rapidly from
symptom onset. Patients who abuse injection drugs are at partic-
ularly high risk for soft-tissue infections, including necrotizing
fasciitis. One series of 33 cases of necrotizing fasciitis of the
upper extremity found that all but one were in patients with his-
tory of IVDA.13 More recent reviews found that 55% of patients
at University of California–Davis Medical Center with necrotiz-
ing fasciitis resulted from complications of IVDA.14 A series of
unexplained deaths of IVDAs in 2000 in Europe also was blamed
on undiagnosed necrotizing fasciitis.15 Unfortunately, soft-tissue
infections from IVDA are very common in some communities.
Data from 1996 to 2000 at San Francisco General Hospital
revealed that soft-tissue infection from IVDA patients was
among the most common admitting diagnoses overall.16 San
Francisco General Hospital lost $18 million in unreimbursed dol-
lars from IVDA skin abscesses in 1999 alone.

The rapid course seen in necrotizing fasciitis accounts for much
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Figure 1. Illustration of Technique 
for Paronychia I + D

Figure 2. Illustration of Two Different
Approaches for Incision to Drain a Felon

A B

Note that the scalpel blade is directed away from the nail bed.

Reprinted with permission: Jebson PL. Infections of the fingertip:
Paronychias and felons. Hand Clinics 1998;14:547-556.

Reprinted with permission: Jebson PL. Infections of the fingertip:
Paronychias and felons. Hand Clinics 1998;14:547-556.



of the mortality (up to 70% in some series) associated with this
infection. Early in the course, the patient may present with very
minor findings on the surface of the skin but severe complaints of
pain. As the infection progresses, erythema of the skin appears
along with non-pitting, woody edema extending out from the ery-
thema. This is due to the pathological process at work. The infec-
tion spreads along fascial planes under the skin, and the skin itself
may not show signs of the infection until the fascia under it is
heavily involved. Once bacteria enter the body, exotoxins produce
liquefactive necrosis of subcutaneous fat and fascia, along with
thrombosis of end arteries (obliterative endarteritis). The anaerobic
conditions produced by these two processes promote very rapid
bacterial growth followed by further necrosis and ischemia. Fascial
destruction rates as high as 2-3 cm per hour have been quoted by
some authors,17 underscoring the importance of avoiding delayed
diagnosis and treatment. If the cycle is not interrupted by surgical
intervention and antibiotics, the patient stands little chance. In a
review of 12 cases of upper extremity necrotizing fasciitis, an aver-
age of three debridements were necessary.18 Two patients under-
went amputation at the shoulder. In another review of 33 patients
with similar infections, seven patients had complications of shock,
resulting in three deaths and two amputations.13 All of the severe
complications were found in patients who underwent debridement
more than 24 hours after presentation.

Unfortunately, diagnosis of necrotizing fasciitis is fraught
with pitfalls. One study found 41% of patients were discharged
from the ED on initial presentation after only being treated for an
abscess.18 Infection spreads so quickly, that the patient’s WBC
and temperature may not be elevated at presentation. One must
maintain a high index of suspicion in the proper clinical setting
to detect these cases. Any patient who presents with pain out of
proportion to clinical findings with a skin infection should be
considered to possibly have necrotizing fasciitis. History of
IVDA and/or HIV infection from IVDA are considered major
risk factors. Besides initial screening bloodwork (which should
not be considered diagnostic), plain films may be of use if subcu-
taneous gas is found. Gas usually is due to infection with
Clostridial organisms, which is less common than Streptococcal
infections.19 Clostridial infections more often are associated with
soil contamination of wound, as seen in farm injuries. Regardless
of the bacterial cause, patients suspected of having necrotizing
fasciitis should have emergent consultation by a hand surgeon.
Successful treatment in based on rapid surgical debridement,
fluid resuscitation, and antibiotic therapy, in order of importance.
Diabetic hand infections are less common than foot infections,
but when they present, they can be confused with necrotizing
fasciitis. Usually they will have a much longer course (days)
compared to necrotizing fasciitis (hours).

Deep Space Infections. There are five potential spaces locat-
ed deep inside the hand that represent possible sites for abscess
formation: thenar space, midpalmar space, hypothenar space,
dorsal subaponeurotic space, and the interdigital web space. (See
Figure 4.) Although these infections are not very common, they
do make up 5-15% of all hand infections.20 These potential
spaces represent closed compartments where penetrating trauma,

progression of flexor tenosynovitis, or hematogenous spread can
deposit bacteria with rapid development of dangerous abscesses.
The physical exam in patients with deep space infections allows
the physician to diagnose which space is involved, as infection in
each space produces a characteristic set of physical findings. As
the skin on the palm is less flexible than the dorsum, the majority
of the swelling and purulence may be more noticeable on the
dorsum of the hand. One should be aware that the source of the
infection lies in the palm in these patients and incorrect drainage
will not resolve the infection. A thenar space abscess presents
with dramatic swelling and pain at the base of the thumb.
Increased pressure in this space pushes the thumb to an abducted
and flexed position to increase the volume of the thenar space.
Passive or active thumb movement will be limited dramatically
due to pain. The midpalmar space is located at the base of the
ring and little fingers. Abscess formation here produces pain and
swelling in the central palm; loss of the normal palm concavity is
diagnostic. The dorsal subaponeurotic space is located beneath
the extensor tendons and above the metacarpals. The dorsal hand
is swollen and painful, and attempts at finger extension are limit-
ed by pain. The clinical presentation of this abscess often is very
similar to dorsal cellulitis or a simple subcutaneous abscess, so
that diagnosis often is not certain until drainage by the hand sur-
geon. An interdigital or web space infection often results from
infection of a skin fissure, palmar callus, or blister. Although the
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Figure 3. Flexor Tendon Sheaths 
and Bursae

Reprinted with permission: Rosen P, Barkin R, Hockberger R, et.
al, eds. Rosen’s Emergency Medicine: Concepts and Clinical
Practice. St. Louis: Mosby;1999:635.
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infection begins on the palm, the fibrous connections on the palm
prevent significant spread there and result in spread to the dorsal
web space. This abscess is referred to as collar-button abscess
because of its hour-glass shape (resembling collar buttons of
dress shirts in the early 1900s). Adequate drainage of this abscess
often can be problematic, as incisions must be made both on the
dorsal and palmar skin to ensure drainage. Incisions in the web-
space itself are not done; scarring here will prevent adequate fin-
ger abduction.20 A hypothenar abscess is rare, but can occur with
swelling and pain at the base of the fifth finger.

Treatment of deep space hand infections involves adequate
incision and drainage by an experienced hand surgeon and is
beyond the purview of the emergency physician. It is important
to properly diagnose these abscesses so that the consultant is
aware of the true nature of the problem, and the emergency
physician is not fooled by thinking he is dealing with a superfi-
cial infection. IV antibiotics (first-generation cephalosporin)
can be started in the ED while waiting for the consultant to
arrive.

Pediatric Hand Problems
Up to 20% of visits by pediatric patients to the ED will be for

the results of trauma,21 and a large percentage of these will
involve upper extremity and hand injuries. To a large degree,
treatment of pediatric hand problems mirrors that of adults, but
there are some significant differences. From the outset, many
deductions can be made from clinical exam in adults, but chil-
dren are less cooperative with physical exams and may not allow
useful deductions to be made easily. For example, very young
children lack the necessary motor control for adequate tendon
exam. When discussing fractures, the primary issue is the pres-

ence of growth plates. Whereas adults tend to sprain ligaments
more often, children tend to fracture around growth plates. These
fractures are classified by the Salter-Harris system. While chil-
dren tend to heal better than adults, growth plate injuries bring a
much higher risk for permanent damage by asymmetric growth
than comparable adult fractures. Different age groups are more
likely to break different hand bones. One study of hand fractures
in children found that distal tuft fractures were most common in
the 0- to 8-year-olds, while in the 13- to 16-year-old group
metacarpal fractures were most frequent.22 Mallet equivalent
fractures in children also are treated differently than in adults.
While the fingers look the same clinically, these injuries are due
to an open displaced fracture in children, whereas in adults they
are due to a closed tendon disruption. Thus, the adult injury can
be treated as an outpatient while the child’s injury will need con-
sultation in the ED. 

Plain films can be much more difficult to interpret in young
children due to the presence of growth plates. Growing bones,
especially in the wrist, lack enough calcium even to show up on
x-ray, making interpretation of injuries there very difficult.
Comparison films can be of use when questionable findings
arise. Growing bones often remodel in younger children, but
when treating hand injuries the physician should be aware that
angulation in the A/P direction will not remodel, whereas angu-
lation in the lateral plane will. Soft tissue healing in children
often will be superior to that of an adult, but it should not be
counted on in every patient. Children are, by nature, less com-
pliant than adults, and it is difficult to elevate their hands, for
example. Vessels are much smaller and more difficult to reattach
in the case of amputations as well. The physician also must
remember that a child’s compliance will be dependent on the
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Figure 4. Potential Deep Spaces in the Hand Where Abscesses Can Form

This figure shows four of the five potential deep spaces in the hand where abscesses can form. These spaces include: the thenar
space, midpalmar space, hypothenar space, and dorsal subaponeurotic space. The fifth space is the interdigital (web) space.

Reprinted with permission: Jebson PL. Deep subfascial space infections. Hand Clinics 1998;14:557-566.
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parent’s, and social considerations must be taken in to account
when discharging patients for follow-up. Likewise, the physi-
cian should follow his instincts concerning abuse when treating
hand injuries. Maintain a low threshold to consult social servic-
es when clinical findings do not match the history given. The
physician should trust his “gut instincts” when considering child
abuse. Finally, animal bites may be more common in children
than in adults. Up to 50% of dog-bite injuries are in children
younger than 12 years old, and half of these are on the hand or
forearm.23 Further, one-third of the fatalities annually from dog
bites are in children.23

Miscellaneous Problems
Bites Injuries: Human and Animal. Regardless of the

species involved, bite injuries present a risk for infection as well
as for tissue damage. Teeth can cause puncture wounds that pen-
etrate joints, crush tendons or nerves, and lacerate skin. In gener-
al, each wound must be evaluated thoroughly to rule out injury to
deeper structures. Remember to put fingers and tendons through
their range of motion while looking in the wound to be sure no
“hidden” injuries are present. The common finding in fight bites
is that the MP joint and/or extensor tendon are damaged while
the fist is clenched, and then the tissue shifts over these injuries
when the hand is unclenched and examined in the ED. Only
when shifting the hand back into the position at time of injury
will the deeper damage be seen. Further, bacteria will be deposit-
ed deep in the hand and will be in an anaerobic environment,
encouraging rapid bacterial growth.

Although other animals account for far more bites in terms of
numbers, the human bite wound, or fight bite, is one of the most
dangerous hand injuries of all. Injury to bone, cartilage, or ten-
don will be seen in 75% of these patients. It is important to state
at the outset that the standard of care in the literature is for any
infected fight bite to be admitted to the hand consultant for open
irrigation and IV antibiotics.24 One randomized study found that
of patients who presented in fewer than 24 hours, had no signs of
infection, and had no deep structure injury, 50% still became
infected.25 The poor compliance of this patient population is evi-
denced by the high incidence of late presentation, against med-
ical advice (AMA) self-discharge, and lack of return for follow-
up care.26 Another review of 100 human bite injuries to the hand
found that the amputation rate was 18%, and amputation was
much more likely when infections became established in the
bone or tendon sheath.27 These patients should not be sent home
by the ED physician.

Although this injury has likely been a problem as long as peo-
ple have been fist-fighting, it was not described in the literature
until 1911.28 Large numbers of bacteria are present in the human
mouth, with an estimated 100 million organisms per milliliter of
saliva and up to 42 different species of bacteria.29 The most com-
mon organisms in hand infections from human bites overall are
S. aureus and Streptococcus, but Eikenella corodens is seen in up
to 30% of fight bites.29 This may be due to the fact that Eikenella
is more prevalent on tooth scrapings than in saliva, and that the
hand is inoculated by the fight bite mechanism. The hand can be

exposed to infection from human saliva by fingernail biting and
sucking a bleeding wound, or by direct biting of the hand with
traumatic amputation. While the mechanism of these infections
tends to be easily provided in the history, people are not so forth-
coming with accurate information on fight bites. Some individu-
als will present early, fewer than 24 hours after the incident,
while others will delay treatment and present more than 24 hours
after. This latter time is used by many authors as the incidence of
complications, and type of treatment indicated will differ
between the two groups.30 The early patients may be as secretive
about the true mechanism of injury as those presenting late, so
the ED physician must consider every laceration or puncture over
the MP joint area as a possible fight bite. Plain films will help
when they show a metacarpal head fracture, small bony defect,
or a retained tooth fragment, but films more often are normal.
Any patient with suspicion of a fight bite should have the wound
explored under sterile conditions to rule out extensor tendon or
MP joint capsule injury. The hand must be examined in a
clenched-fist position to properly line up these structures under
the wound or the physician easily may miss a deeper injury. The
early patient may not have signs of infection yet but should be
treated with amoxicillin/clavulanate 500 mg PO q 8 hours, or
clindamycin 300 mg PO q 6 hours plus ciprofloxacin 500 mg PO
BID (for penicillin-allergic patients), and have the case discussed
with the hand consultant. The best scenario is for the patient to
be seen by the hand consultant while in the ED, but referral to his
office may be more realistic. Specific and thorough discharge
instructions about the importance of follow-up, risk of non-com-
pliance, etc., should be given to the patient and documented in
the chart. Late-presenting patients (more than 24 hours) usually
are brought to the ED by increasing pain from an established
infection, and are in the highest risk category for complications.
Documented complications vary from joint stiffness and arthritis
to osteomyelitis, amputation, sepsis, and even death.31 Once scar-
ring has begun to the volar plate, collateral ligaments, and ten-
dons, the chances for retaining finger function are minimal.
These patients should be referred for admission and surgical
debridement by the hand surgeon.

Dogs account for 80-90% of the animal bites in the United
States,23,32 cats for only 5-10%, and up to 10% are caused by
other animals. In other terms, animal bites cause around 300,000
ED visits, or 1% of all visits;33 10,000 admissions; and 20 deaths
annually.32 Up to 50% of all Americans will suffer a mammalian
bite wound in their lifetimes.34 Dogs tend to cause more tissue
damage, while cats produce puncture wounds rather than avul-
sions. Thus, cat bites have higher infection rates, as they are
more difficult to irrigate. The hand is involved more often, as it
frequently is closer to the animal than other parts of the body.
One study found that 50% of infected dog bites and 63% of
infected cat bites occurred on the hand.35 The most common bac-
teria isolated from these injuries is Pasteurella multocida, found
in 50% of infected dog bites and 75% of infected cat bites.35

Streptococcus and Staphylococcus are the next most common
organisms. Infection moves quickly in animal bites, as the aver-
age time for onset of symptoms was only 12 hours for cat bites
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and 24 hours for dog bites.32 Copious irrigation with normal
saline is the first line of defense for infection. Prophylactic
antibiotics are indicated, and meta-analysis of dog bite wounds
shows that prophylactic antibiotics do reduce the infection rate.36

The infection rate for controls was 16%, and was cut in half with
antibiotic use. While most authors recommend prophylactic
antibiotics, another meta-analysis found no evidence of reduction
in infection after dog or cat bites, but did find a difference for
human bites.33 Primary closure of hand bite wounds generally is
not recommended, although in one study the infection rate for
primary closure of mammalian bites (to all parts of the body)
was only 6%.37 This may be acceptable when cosmetic issues are
present (facial injuries), but unless tendon or bone is exposed, the
physician only should loosely pull together hand bite wounds
when deep structures are exposed. With such injuries, most ED
physicians will defer even primary care of these wounds to the
hand consultant.

Compartment Syndrome. Compartment syndrome occurs
when the pressure in a closed fascial space exceeds 20 mmHg to
30 mmHg. At this cutoff, perfusion is reduced, causing
muscle/nerve ischemia, and a vicious cycle of further swelling
producing worsening ischemia, is developed. This culminates in
necrosis and potential amputation that can follow unless surgical
treatment intervenes to break the cycle. Patients can present with
compartment syndrome of the hand and/or forearm from a multi-
tude of causes. Some examples include: supracondylar fractures,
closed fractures with multiple fracture sites, tight-fitting casts,
high-pressure injection, IV infiltration, venomous snake bites,
rhabomyolysis from drugs, seizures, prolonged immobility, crush
injury, or burns. The most common cause of compartment syn-
drome in the hand is arterial line malfunction or IV line infiltra-
tion. Misdiagnosing compartment syndrome can be disastrous, as
it often will result in Volkmann’s ischemic contracture, a perma-
nent and virtually untreatable flexion of the wrist and hand.38

Early detection of compartment syndrome is key in treatment as
after 4-8 hours of delay permanent damage is more likely to
occur. Often patients at risk for this be seen in the ED, have their
other problems addressed, and then be admitted to the hospital. It
is important to recognize the potential risk of compartment syn-
drome and continue to monitor for its development while these
patients remain in the ED. As many of the clinical findings rely
on the patient’s feedback, obtunded patients represent a unique
risk for detecting compartment syndrome. One study of 17
patients with compartment syndrome of the hand found that 88%
were obtunded when the compartment syndrome was
diagnosed.39 All of the patients who subsequently went on to
amputation or permanent loss of hand function were in the
obtunded group.

Clinical findings in compartment syndrome can vary, but
pain on passive motion often is cited as the most reliable find-
ing. Pain on passive stretch of the muscles involved is very sus-
picious, and always should raise concern for the diagnosis. Ulti-
mately, the patient will not be able to move the affected digits.
As damage progresses, patients will present with dramatic
swelling that will continue with time. The hand is described as

“rock hard,” and it follows that if swelling of a compartment is
reducing blood flow, that the swelling should produce a very
tight compartment. Pallor and pulselessness often are described,
but actually are late findings. Dramatic loss of sensation also is
a late finding, but early on decreased sensibility to light touch or
pinprick can be detected. The fingers will be held with slight
flexion at the PIP and DIP joints, and with the MP joints extend-
ed. Any patient in whom compartment syndrome is suspected
should have immediate consultation by a hand surgeon or trans-
fer arranged to a facility where this can be performed. Compart-
ment pressures need to be monitored, and there are 10 individ-
ual compartments in the hand.40 Many texts quote pressures of
20 mmHg to 40 mmHg, with most authors using 30 mmHg as
the benchmark. Specifically for the hand, however, some sug-
gest using reduced numbers than those used in evaluation of
lower extremities, and recommend considering surgery at 15
mmHg to 20 mmHg.39 Still others suggest that no specific pres-
sure should be used and pressures should be interpreted in the
context of each patient’s clinical exam.41 No debate exists on
treatment for compartment syndrome, and immediate fascioto-
my of each affected fascial compartment is indicated as soon as
the diagnosis is made. While evaluating a patient for compart-
ment syndrome, one may be tempted to elevate the limb to
reduce swelling. This should not be done, as elevation above the
level of the heart only will serve to reduce the ateriovenous gra-
dient, which actually decreases tissue blood flow and further
increases edema.

High-Pressure Injection. These injuries are a good exam-
ple of ED complaints that can be occult in initial presentation.
They present with very minor external trauma, but often have
extensive damage beneath the skin similar to high-voltage
injuries, fight bites, necrotizing fasciitis, etc. Although early
reports exist of high-pressure injection injuries in 1937,42 it was
not until the more recent decades that these instruments became
more common in the workplace and home thus increasing the
incidence of injury. The pressures produced can range from
1000 psi to more than 10,000 psi, and only 100 psi is needed to
easily break the skin.43 To put these pressures in perspective,
the kinetic energy involved is similar to a 450-lb weight falling
25 cm.44 Most accidents occur on the non-dominant hand as the
worker tries to clear an obstructed nozzle. The index finger is
the most common site of injury, followed by the middle finger
and palm.

Important factors in these injuries include: the type of materi-
al injected, the amount injected, the location of the injury, and
the pressure involved. Many liquids are used by these machines,
and the most common ones seen in injection injuries, in order of
frequency, include grease, paint hydraulic fluid, diesel fluid,
paint thinner, molding plastic, paraffin, and cement.45 Unfortu-
nately, oil-based products (i.e., paint, paint thinner, etc.) cause
the most tissue damage by producing a large inflammatory
response resulting in fibrosis. Injection of oil-based paint is one
of the leading risk factors for amputation, cited as a cause in
70% of amputations from high-pressure injections.46 The pres-
sure is directly related to the amount of material injected, and
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produces harm by direct compression of vessels, vasospasm,
and larger inflammatory response. The amount of material
injected also depends on the location of the injury. The flexor
tendon system is entered more easily at the DIP and PIP flexion
creases. As the tendon sheaths of the index, middle, and ring fin-
gers end around the MP joint, they help to limit proximal spread
of material. The sheaths for thumb and little finger, however,
connect to the radial and ulnar bursae and permit spread into the
forearm. This will increase risk for compartment syndrome and
ulnar/median nerve entrapment at the carpal tunnel. Amputation
rates vary and may be as high as 100%, as described with injec-
tion pressures over 7000 psi.47 Delayed treatment or presentation
more than 10 hours after the injury also is associated with high-
er amputation rates.

When the patient presents early, there will be minimal com-
plaints and often only a small laceration or pinhole at the site
of injury. It is important that the ED physician recognize the
significance of the injury, as within the next 4-6 hours the
patient will experience severe pain and swelling that may
progress to tissue ischemia and necrosis. If left untreated, skin
breakdown may occur over areas of accumulated material,
which opens the window for bacterial superinfection. Once a
patient is identified in the ED, plain films should be taken as
they may help identify the extent of proximal spread of the
injected material. The hand surgeon should be consulted
immediately, as these patients will require debridement and
admission for observation and further treatment. Failure to
properly refer these patients is cited as a cause for negligence
claims.48 It is important to remember not to use digital blocks
when treating these patient’s pain, as this may worsen digital
ischemia. One author suggests early amputation in any digit
that presents with limited perfusion.49 However, others, using
an open wound treatment, report a high salvage rate of 84%,
with 64% of patients returning to normal function and 92%
returning to their previous job.50

Foreign Bodies. Retained foreign bodies are relatively com-
mon in the hand and are cited among the more common causes
for litigation against ED physicians. Any hand wound treated in
the ED should be considered as possibly harboring a foreign
body. The most common foreign bodies found in the hand
include wood, glass, and metal.51 As some will be radio-opaque,
one should use clinical clues to help identify these cases. Patients
should be questioned specifically about a foreign body sensation,
and the area around the wound palpated. Any mass or wound that
has failed to heal in a normal time frame is highly suspect. Local
exploration with good anesthesia in a bloodless field is probably
the best method of detection. With a strong suspicion but no find-
ings on exam or with x-ray, some have recommended use of
ultrasound to help localize retained foreign bodies. One study found
that ultrasound could detect wooden splinters of only 2.5 mm in
length with a high degree of accuracy.52 The bottom line is that if
a patient feels that a foreign body is present, it most likely is even
if the physician cannot find it. Patients with a suspected or par-
tially removed foreign should be counseled that a foreign
body(ies) still may be retained in the wound. Follow-up should

be arranged with a hand surgeon, prophylactic antibiotics given,
and the dangers of non-compliance with follow-up stressed and
documented in the chart. Even patients where “all” of the foreign
body is retrieved should be informed that there still may be
something left behind, and given instructions on what to look for
next.
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Physician CME Questions

111. Which of the following is true regarding acute paronychia?

A. It is one of the most common hand infections, and along with

felons they make up one-third of cases.

B. It is a bacterial infection of the margin of the nail bed.

C. A paronychia can spread to produce a felon.

D. It is important to distinguish a paronychia from a felon.

E. All of the above are true.

112. Important aspects of high-pressure injection injuries include:

A. type of material injected.

B. amount of material.

C. pressure involved.

D. location of the injection.

E. All of the above

113. Which of the following statements about human bite wounds is false?

A. Human bite wounds are the most serious bite wounds common-

ly encountered in the ED.

B. Fight bites are high risk for tendon/joint injuries.

C. Patients presenting more than 24 hours after the injury often do

as well as early presenters if given adequate treatment.

D. Eikenella species is a common pathogen in human bite wounds.

114. Which of the following is a danger sign to watch for in hand 

infections?

A. Pain on passive motion

B. Tooth fragments in the wound
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How Will Your ED Handle 
Smallpox Vaccinations?

Will first-time recipients of the smallpox vaccine experience
serious illnesses? Should emergency staff who already have
been vaccinated be chosen first for this round of smallpox vacci-
nations? The recent smallpox vaccination recommendations for
hospitals bring up a host of questions. Will your hospital be
ready?

The Atlanta-based Centers for Disease Control and Preven-
tion’s (CDC) Advisory Committee on Immunization Practices
(ACIP) recently approved a plan that calls for smallpox immu-
nization of 510,000 health care workers. The plan suggests that
all hospitals designate a “smallpox care team” that will be
immunized prior to any release of the virus. The committee rec-
ommends that the team include a minimum of 40 health care
workers per hospital, including 15 ED physicians and nurses.
Some hospitals will vaccinate 100 or more staff members.

The mass vaccinations bring up a number of important issues
that could greatly affect EDs, and concrete plans for handling
the vaccinations have not yet been developed. One out of every
1,000 adults who receives the vaccine for the first time experi-
ences serious illness. Approximately half of all current health
care workers were born after routine smallpox vaccination was
stopped in 1971. The vaccinations also could affect staffing
issues. Some reports have suggested that vaccine recipients will
have to stay home from work for 2-3 weeks. EDs that already
face overcrowding and a nursing shortage can’t afford to do
without a portion of their staff for 2-3 weeks.

To help you prepare for sweeping procedural changes,
American Health Consultants offers Imminent Smallpox Vacci-
nations in Hospitals: Consequences for You and Your Facility, a
90-minute audio conference Wednesday, Dec. 11, from 2-3:30
p.m., EST. This session, led by William Schaffner, MD, chair-
man of the department of preventive medicine at Vanderbilt
University Medical Center in Nashville, TN, is designed to help
you and your staff answer serious questions and prepare your
facility for the inevitable. The cost of the program is $299,
which includes 1.5 hours of free CE, CME, and critical care
credits, and 2 hours of ACEP Category I credits. You can edu-
cate your entire facility for one low fee. For more information,
or to register, call customer service at (800) 688-2421. When
ordering, please refer to the effort code: 65341.



C. Evidence of compartment syndrome

D. Abscess over a joint

E. All of the above

115. Which of the following is the most common bacteria in causing flexor

tenosynovitis?

A. Escherichia coli

B. Staphylococcus aureus

C. Eikenella corodens

D. Pasteurella multocida

116. Which of the following is true regarding pediatric hand injuries?

A. Adults tend to heal better than children.

B. Growth plate injuries in children have a higher risk of permanent

damage.

C. The presence of growth plates makes interpretation of plain

films easier in children.

D. Animal bites are less common in children than in adults.

117. A review of human bite injuries found that amputation was much

more likely when infections became established in the bone or tendon

sheath.

A. True

B. False

118. Which of the following statements is true regarding animal bites?

A. Dogs cause less tissue damage than cats.

B. The most common bacteria in animal bites is Streptococcus.

C. The average time to onset of infection symptoms in cat and dog

bites is 48 hours.

D. Cat bites have higher infection rates than dog bites because they

are more difficult to irrigate.

119. Which of the following is the proper treatment for deep space hand

infections?

A. Incision and drainage by an experienced hand surgeon

B. Incision and drainage by the ED physician

C. IV antibiotics started in the ED

D. Debridement

E. Both A and C are correct.

120. Pain on passive motion is the most reliable finding in compartment

syndrome.

A. True

B. False
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ED Legal Letter helps you minimize needless litigation.

I
n this month’s issue, we consider the effect that a patient’s failure to return

as directed for follow-up care may have on that patient’s subsequent mal-

practice lawsuit against the original treating physician. Most physicians

probably correctly recognize that responsibility for a patient’s medical out-

come is not an entirely one-way street. That is, the responsibility for the result

is not exclusively the physician’s. Rather, the patient shares the responsibility

for his or her care. This patient responsibility includes, for example, responsi-

bility to provide an honest and complete history, to cooperate during examina-

tion, to be compliant with the physician’s treatment plan, and to follow the

physician’s instructions, including when to return for follow-up.

Many physicians have also probably heard the term “contributory negli-

gence” and might understand that it refers to a defense that the physician may

assert in answer to a claim of malpractice. In essence, contributory negligence

is an assertion that the bad outcome was not the defendant physician’s fault;

rather, it was actually caused by the negligence of the patient. For example:

“If she had taken the medication as directed, everything would have been

fine”; or “If he had returned for a recheck in two days as I instructed him, we

would have detected the complication at an early stage, and we would have

been able to treat it such that everything would have been fine.”

Most states no longer follow the unduly harsh doctrine of contributory negli-

gence that serves to deny a plaintiff any recovery if the patient has been at all

negligent, however minor that negligence might have been. The doctrine of con-

tributory negligence has now largely been replaced by the comparative negli-

gence rule, whereby damages are prorated among all parties whose negligence

collectively resulted in the injury. For example, if a defendant was 10% responsi-

ble for plaintiff’s injury, that defendant will be held responsible for 10% of the

total damages. 

Another legal doctrine, avoidable consequences, is theoretically quite different
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The Acute Hand,
Part III

RAPID ACCESS MANAGEMENT GUIDELINESExclusive to our subscribers

Danger Signs to Look for in Hand 
Infection

SIGNS OF JOINT/TENDON INVOLVEMENT

• Pain on passive motion
• Severe pain
• Pain and swelling along tendon sheath
• Abscess over a joint

EVIDENCE OF A "FIGHT BITE"

• Lacerations consistent with tooth marks over MP joint
• Tooth fragments in wound

INFECTION IN AN IMMUNOCOMPROMISED PATIENT

• HIV, diabetes, end-stage renal disease, etc.

ILL-APPEARING PATIENT 

• Signs of sepsis
• Unable to provide history

INFECTION PRESENT OVER A SUB-ACUTE FRACTURE

EVIDENCE OF COMPARTMENT SYNDROME

Illustration of Two Different 
Approaches for Incision to Drain 
a Felon

A B

Reprinted with permission: Jebson PL. Infections of the fingertip:
Paronychias and felons. Hand Clinics 1998;14:547-556.

Illustration of Technique 
for Paronychia I + D

Note that the scalpel blade is directed away from the nail bed.

Reprinted with permission: Jebson PL. Infections of the fingertip:
Paronychias and felons. Hand Clinics 1998;14:547-556.

Flexor Tendon Sheaths and Bursae

Reprinted with permission: Rosen P, Barkin R, Hockberger R, et.
al, eds. Rosen’s Emergency Medicine: Concepts and Clinical
Practice. St. Louis: Mosby;1999:635.

Tendon
sheaths

Metacarpal

heads

Radial
bursa

Ulnar
bursa

Flexor tendonsL R M I Th

Potential Deep Spaces in the Hand Where Abscesses Can Form

This figure shows four of the five potential deep spaces in the hand where abscesses can form. These spaces include: the thenar
space, midpalmar space, hypothenar space, and dorsal subaponeurotic space. The fifth space is the interdigital (web) space.

Reprinted with permission: Jebson PL. Deep subfascial space infections. Hand Clinics 1998;14:557-566.

Thenar space

Adductor pollicis

Midpalmar (oblique)
septum

Dorsal subaponeurotic
space

Extensor tendon

Midpalmar space

Hypothenar space

Hypothenar septum
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The emergency physician frequently encounters situations
involving aspects of human immunodeficiency virus (HIV) infection.
From caring for the advanced HIV-infected patient, to evaluating
individuals at risk for acute virus acquisition after exposure, all
spectra of infection are encountered. This article briefly will discuss
the most recent epidemiologic data regarding HIV infection and
review transmission routes before focusing on recognition of acute
retroviral syndrome (ARS) and evaluation of the health care profes-
sional (HCP) subjected to an
occupational exposure to HIV. 

—The Editor

Epidemiology
The most recent worldwide

HIV infection statistics presented
at the fifth annual International
AIDS Conference in Barcelona
have surpassed the worst-case
scenarios projected a decade ago.
As of 2001, 40 million people
were living with HIV/AIDS.1

The majority (> 95%) live in developing countries.2 In the absence
of effective treatment, most of these 40 million individuals will die
within the next 10 years. Through 2001, HIV-related illness had
claimed the lives of more than 20 million people worldwide.1

In the United States, more than 40,000 people become newly
infected with HIV every year. The majority of new infections
occur in men, most commonly acquired through sexual activity.3

Most newly infected women contract the disease in the same
manner as men—through sexual contact. While the overall rate of
infection in men shows signs of slowing, this is not true for other
particular groups. Women, African-Americans, Hispanics and
individuals between the ages of 13 and 24 years have increasing
infection rates.4 The African-American population accounts for
approximately 50% (men) and 64% (women) of new HIV infec-
tions, despite representing only 13% of the general U.S. popula-
tion. Hispanics account for 18% (men) and 20% (women) of new

HIV infections, yet make up only 12% of the U.S. population.3

With this knowledge, an opportunity exists to target these high-
risk groups with prevention interventions.

With the introduction of effective anti-retroviral treatment regi-
mens, the progression to AIDS and HIV-related deaths has
declined. Persons infected with HIV are living longer, and demon-
strate delayed progression to AIDS compared to those infected
early in the epidemic. Thus, the number of people living with

HIV/AIDS in the United States
continues to grow.4

As of the year 2000, between
800,000 and 900,000 people
were living with HIV infection
or AIDS in the United States.
Specifically, more than 300,000
of those infected with HIV had
progressed to AIDS.3 Adults
represent the majority (99%) of
those infected. Thus far, more
than 450,000 people in the Unit-
ed States have lost their lives to

HIV-related illnesses.5 The ethnicity and gender of individuals
with AIDS reflect the newly acquired infection distribution;
African-Americans and Hispanics are over-represented, and men
make up the majority.6

Transmission
HIV infections may be divided into two main groups: occupa-

tional and non-occupational. Non-occupational transmission can
include sexual contact, perinatal exposure, transfusions, or non-
occupational/non-sexual vectors. The risks of HIV transmission
per episode of contact are outlined in Table 1. In the adult and ado-
lescent population of the United States, sexual contact is the most
commonly identified route of transmission, accounting for approx-
imately 50% of all reported HIV infections through June 2001.5

The majority of reported pediatric (< 13 years old) HIV infec-
tions through June 2001 resulted from perinatal transmission.
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Most infected mothers reported some high-risk behavior. With the
introduction of anti-retroviral therapy use in the pregnant popula-
tion, the risk of perinatal HIV transmission dramatically
declined.4 Other modes of transmission in the pediatric population
included the receipt of blood/blood products or human tissue, as
in hemophilia, or were not specified.5

Sexual transmission represents the most commonly identified
mechanism for HIV infection in adults.5 (See Table 1.) Of note is
the absence of the risk associated with oral-genital contact. While
it is believed to be less efficient than other sexual activities, oral-
genital sexual contact has potential to play a significant role in
HIV transmission. Schacker reported that individuals newly infect-
ed with HIV participated in oral-genital contact 10 times more fre-
quently than in anal-genital contact prior to becoming infected.
Moreover, condoms were used infrequently (3-4%) during oral-
genital contact, compared to 42% condom use with anal-genital
contact.7 It appears that the public may view oral-genital contact as
“lower-risk” behavior based on the increased frequency of partici-
pation and poor compliance with condom use. Thus, while the spe-
cific risk of HIV transmission through oral-genital contact per inci-
dent has not been estimated and may be low, the potential numbers
of individuals infected in this manner may be quite high.7

Besides the specific sexual contact, participants may possess
factors that can increase the risk of HIV transmission through sex-

ual activity. A known HIV-positive individual with high viral
titers, vaginal bleeding/menstruation, or inflammatory or ulcera-
tive genital lesions is more likely to transmit the virus.8,9 An indi-
vidual who is not circumcised, has ulcerative or inflammatory
genital lesions, or has cervical ectopy has a higher risk of acquir-
ing HIV from an infected partner.8

Blood transfusions appear to be the most efficient manner of
transmitting HIV—approximately 95% of individuals receiving a
single HIV-infected unit will seroconvert.11 The American Red
Cross screens all donated blood through self-administered ques-
tionnaires and antibody testing. The possibility does exist for an
HIV-infected individual who is antibody-negative to donate
blood. That risk has been estimated at 1 in 493,000.10 The same
group estimated that by adding viral nucleic acid testing to the
standard Red Cross blood testing, only 19 additional HIV-infected
units would be identified per 12 million units donated annually.10

Non-sexual, non-occupational exposures include percutaneous
exposures (sharing needles, tattooing, body piercing, etc.), as well
as skin or mucous membrane contact with blood or other body flu-
ids. The risk of needle sharing is estimated at 0.67%, higher than
the risk associated with occupational percutaneous exposures.8,9,11-16

Transmission of HIV has been documented through oral mucous
membrane contact with blood/body fluids, both occupationally and
through kissing.9,17 And, while human bites rarely transmit HIV,
such transmission has been documented. One individual serocon-
verted after sustaining an unintentional bite to his finger, despite
beginning post-exposure prophylaxis with azidothymidine (AZT).18

Of special interest to health care workers is the potential for
HIV transmission after an occupational exposure. Prophylactic
treatment recommendations for occupational exposures will be
detailed in the following section of this article. The overall risk of
contracting HIV after an occupational percutaneous exposure to a
known HIV-positive source patient is < 0.5%. However, certain
factors may increase the risk of transmission.9 (See Table 2.) The
Centers for Disease Control and Prevention (CDC) reported 57
known cases of occupationally acquired HIV infection in health
care workers in the United States through June 2001. The majori-
ty (48/57) suffered a percutaneous exposure. Other known expo-
sures included mucocutaneous (5/57) and both percutaneous and
mucocutaneous (2/57). An additional 137 HIV-positive health
care workers (without other HIV risk factors) reported a history of
occupational exposure, although their seroconversion after expo-
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Table 1. Risk of HIV Transmission Per 
Exposure Period8,9,11-16

• Blood transfusion (recipient of 1 unit) 95%
• IV drug injection/needle sharing/

other percutaneous 0.67%
• Occupational—percutaneous < 0.5%
• Sexual contact

Penile/anal contact (receptive partner) 0.1-0.3%
Penile/anal contact (insertive partner) 0.03%
Penile/vaginal contact (receptive partner) 0.1-0.2%
Penile/vaginal contact (insertive partner) 0.03-0.09%



sure was not documented. The exact number of these infections
that were occupationally acquired is not known.19 

Primary HIV Infection
Primary HIV infection refers to the time period between initial

HIV acquisition and the appearance of HIV specific antibodies—
the “HIV-negative window.”20 Reports indicate that this may range
from as few as eight days to greater than one year.20,21 However,
the majority of those newly infected (> 95%) will demonstrate
HIV specific antibodies within six months of exposure.22 Those
with primary HIV infection may be completely asymptomatic, or
may develop symptoms severe enough to warrant hospitalization. 

With acute infection, HIV undergoes massive replication, pro-
ducing high serologic viral levels.20,23-25 This time period is of sig-
nificant public health importance, as an increased risk of HIV
transmission exists in individuals with high serologic viral levels,8,9

who may or may not be aware of their recent exposure and/or
infection. Viral levels peak 21-28 days following exposure, and
then begin a rapid decline in response to an apparent activation of
the immune system.23,26-27 Further in the course of primary HIV
infection, viral levels begin to increase again.23,24 This second
inflection point in viral levels, in addition to the initial immune
response, appears to hold important predictive information regard-
ing the overall disease course and rate of progression.24,28 Thus,
recognition of primary HIV infection may be critical in planning
an effective treatment strategy for the infected individual.7,24,26,28

Acute Retroviral Syndrome
When clinical symptoms, particularly fever, are associated with

HIV seroconversion, it is designated ARS. Recognition is impera-
tive to the future disease course of the newly HIV infected. Dis-
ease progression to AIDS and death due to AIDS occurs more rap-
idly in symptomatic patients.29 Specifically, one study found that
27% of symptomatic converters vs. 6.5% of asymptomatic con-
verters progressed to AIDS within 48 months of virus acquisition.
The same study reported a disparity in death rates due to AIDS-
related illnesses as well; 26% of symptomatic converters died
within 48 months of viral acquisition compared to only 2.8% of
asymptomatic converters.29 Higher viral titers and faster rates of
CD4 cell decline are reported in those with ARS than in asympto-
matic seroconverters.7 Schacker et al were unable to identify
demographic differences between symptomatic and asymptomatic
seroconverters.7 It has been theorized that symptomatic HIV sero-
conversion may represent greater initial disease dissemination or
an inadequate host immune response to HIV acquisiton.24 The
actual number of symptomatic seroconverters is unclear and diffi-

cult to determine, but has been reported between 10% and
90%.7,20,29-33

The first reported case of ARS detailed the symptomatic HIV
seroconversion of an occupationally acquired infection in 1984.34

The following year, ARS was described as a mononucleosis-like ill-
ness after Cooper reviewed several cases.30 More recently, ARS was
defined as a more generalized febrile illness, as it may represent a
myriad of symptoms. Typically, onset of ARS occurs between five
and 30 days following viral exposure.7,20,26,31 Symptoms may persist
7-28 days, and are followed by a prolonged asymptomatic peri-
od.20,23,29-32,35-36 Fever is reported most frequently.7,29-33 Common
additional symptoms included fatigue, sore throat, lymphadenopa-
thy, weight loss, myalgias, headache, nausea, vomiting, diarrhea,
and rash.7,29-31,33 Symptoms may be of a severity requiring hospital-
ization in up to 17-42% of symptomatic converters.7,33

Physical findings associated with ARS may include fever, rash,
lymphadenopathy, oral manifestations, and postural hypoten-
sion.7,20,30,33 Reported temperatures averaged 38.6°C and
38.9°C.7,33 Rash most commonly was described as a maculopapu-
lar erythematous truncal rash, but also could involve the face or
extremities, with or without urticarial components. Other rashes,
specifically ulcers involving the mouth or genitals, also were
reported.30,33 Cervical adenopathy was found most commonly, but
axillary, inguinal, and epitrochlear locations of lymphadenopathy
also were described.33 Exudative pharyngitis or thrush were found
in some individuals.7,20,30 The differential diagnosis of acute retro-
viral illness is extensive, as it may overlap with numerous other
infectious diseases. (See Table 3 for a partial list.) Thus, the emer-
gency physician must maintain a high degree of clinical suspicion
when evaluating patients at risk for HIV acquisition. 

Implications for Acute Retroviral Syndrome 
Recognition

As noted earlier, individuals experiencing symptomatic HIV
seroconversion develop AIDS, and die due to AIDS-related illness,
more rapidly than asymptomatic seroconverters.29 Early recognition
presents an opportunity to arrange follow-up care and therapy earli-
er, and potentially improve the disease course, as well as intervene
to prevent further transmission. Unfortunately, this opportunity fre-
quently is overlooked. Kinoch de Loes reported 32% of sympto-
matic patients sought evaluation in an emergency department
(ED).33 Another study reported that a significant majority (88%) of
patients with ARS sought medical evaluation during their sympto-
matology; approximately half saw their primary physician, while
the other half visited an ED or walk-in type clinic. ARS was consid-
ered in only about one-fourth of patients, despite health care profes-
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Table 2. Factors that Increase HIV Risk after
Occupational Percutaneous Exposure20,24

• Deep injury
• Percutaneous exposure to visibly bloody device
• Percutaneous exposure to a needle previously inserted into an 

artery or vein
• Terminal illness or AIDS in the source patient

Table 3. Differential Diagnosis of ARS26

• Epstein-Barr viral 
mononucleosis

• Cytomegalovirus infection
• Toxoplasmosis
• Secondary syphilis

• Viral hepatitis
• Enteroviral infection
• Primary herpes simplex virus 

infection
• Drug reaction36



sionals’ knowledge of the patients’ high-risk activities.7 These stud-
ies suggest that while a significant number of patients seek medical
evaluation, the diagnosis of ARS frequently may be unrecognized.
As a large number of patients with ARS present to EDs for care, a
real opportunity exists for emergency physicians to impact the
health and life of the symptomatic, newly HIV-infected individual.

While the emergency physician may not perform the HIV test
or begin anti-retroviral therapy, alerting the patient to the possibil-
ity of acute HIV infection and advising appropriate follow-up
care ultimately may lead to an improved quality and length of life.
Early identification of HIV infection can enable early therapy.
This potentially can bring important benefits to the patient. Some
experts believe early, aggressive therapy can inhibit viral replica-
tion during the early stages of infection.27 And, with limited time
to mutate and develop anti-retroviral resistance, a perhaps more
homogeneous and vulnerable viral load can be targeted.27,37-38

In addition to possibly favorably altering a patient’s HIV dis-
ease course, early awareness of infection may contribute to limit
further disease transmission. It has been estimated that HIV trans-
mission occurs 4-12 times more frequently during primary infec-
tion than later seropositive stages.39-41 A combination of high viral
titers characteristic of primary infection, and an individual’s lack
of awareness of the newly acquired infection may contribute to
the increased transmission rate.39-41 Thus, when considering ARS
as part of a patient’s differential diagnosis, the emergency physi-
cian has the opportunity to counsel patients to avoid high-risk
behavior until the diagnosis is excluded. 

Post-Exposure Evaluation and Management
By virtue of their work-related activities, HCPs are at risk for

occupationally acquired infectious diseases. The CDC reported
more than 11,000 exposures from June 1996 to November 2000.
In those exposures with known sources, 6% of sources were HIV-
positive, 74% were HIV-negative, and 20% had unknown HIV
status.42 In addition to HIV, hepatitis B and C should be consid-
ered in any HCP sustaining an exposure. The remainder of this
article will focus mainly on HIV transmission. 

The overall risk of HIV seroconversion following occupational
percutaneous exposure to HIV-positive blood or body fluids is
0.3%, the risk following occupational mucocutaneous exposure is
0.09%.43,44 However, many factors must be considered with each
particular contact. 

The CDC recommends the primary method to prevent trans-
mission of blood-borne illnesses is to avoid exposure.42 Standard
precautions should be employed with any procedure that carries a
potential risk of exposure. However, HCPs are not always com-
pletely compliant. One study found physicians, nurses, and tech-
nicians working in a Level-1 trauma center ED were not knowl-
edgeable of risks for blood-borne pathogens, did not report all
exposures, and were not compliant with universal precautions.45

Michaelsen found physician universal precaution compliance
rates between 54% and 94%.46 And frighteningly, 44% of physi-
cians admitted to recapping used needles contaminated with
blood.46 Kelen et al recommend barrier precautions for all but the
most uncomplicated procedures in the ED. They believe face

shields should be employed (in addition to other standard precau-
tions) when performing lumbar puncture or examining the bleed-
ing patient, as facial splashes can occur.47

Even when standard precautions are employed, exposures can
take place. Latex gloves can leak, exposing skin to blood or body
fluids. Hansen et al demonstrated that gloves worn for longer
periods, more than one procedure, or during critical care proce-
dures have increased perforation rates.48

Needlesticks are the most commonly reported occupational
exposure, accounting for approximately 80% of exposures in one
study.49 Exposures can occur any time a needle is used or
exposed. However, certain activities appear to carry higher risk of
potential exposure. Recapping needles, improper disposal of used
needles, and transferring blood/body fluids between different con-
tainers are particularly dangerous behaviors.50 Jagger found that
70% of needlestick injuries occurred after use but before disposal
of needles, and included recapping needles, contacting exposed
needles left on working surfaces, and contacting used needles that
had penetrated through their caps.51 Only 17% of needlesticks in
their study occurred during actual device use. Additionally,
devices requiring disassembly following use increased the risk of
exposure.51 Thus, special care should be used when disassembling
or disposing of used equipment.

Post-exposure prophylaxis (PEP) may reduce the risk of HIV
transmission. Evidence supporting its use has been derived from
animal models and retrospective human studies. Cardo et al report-
ed a reduction in occupational exposure HIV transmission of
approximately 81% with post-exposure use of zidovudine in their
retrospective study.15 The reduction of maternal-fetal HIV trans-
mission with use of anti-retroviral agents may lend further support
for its potential efficacy in occupational exposures. When zidovu-
dine was administered to HIV-infected pregnant women during
pregnancy, labor and to the infant, Connor et al described a 67%
reduction in HIV transmission to the fetus.52 However, PEP fail-
ures have been reported. Multiple instances of HIV infection after
occupational exposure have been reported despite use of PEP.53-54

Blood-borne disease transmission can occur following percuta-
neous, mucous membrane, or non-intact skin exposure to a poten-
tially infectious source material.55-56 Blood or visibly bloody fluids
obviously carry risk of infection transmission. Other potentially
infectious fluids include semen, vaginal secretions, cerebrospinal
fluid, pleural fluid, synovial fluid, peritoneal fluid, pericardial
fluid, and amniotic fluid.42 Substances generally not considered
potentially infectious except when containing blood include feces,
nasal secretions, sputum, sweat, tears, urine, vomitus, and saliva.42

After sustaining an exposure, an HCP should report the contact
as outlined by institutional protocols. Frequently, occupational
health services and/or the ED are involved. Evaluation should
occur as soon after the injury as possible. Decisions regarding
severity of the exposure and its potential to transmit blood-borne
pathogens, as well as whether to begin PEP and which regimen to
choose, are included in the evaluation of the exposed HCP by the
ED practitioner. Updated guidelines for evaluation and manage-
ment of the exposed HCP were published by the CDC in June
2001.42 A summary of those recommendations follows.
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Detailed information from all HCPs suffering occupational
exposure should be obtained and documented. The time and date
of the incident should be noted. Specifics regarding the percuta-
neous exposure should include the procedure being performed at
the time of the exposure, the contacted instrument, presence or
absence of visible blood/fluid on instrument, depth of injury, and
whether fluid was injected. For the mucocutaneous exposure,
amount of fluid, duration of contact, and condition of exposed
skin should be noted. Information regarding post-exposure care
and cleansing of the region also may be included. Details regard-
ing the source patient should be obtained, specifically their hepa-
titis B, C, and HIV status. All HCPs should be questioned regard-
ing hepatitis B vaccination completion and response. Baseline
serologic testing for hepatitis B, C, and HIV should be performed
on the exposed HCP. Additional laboratory evaluation, including a
baseline complete blood count, chemistry, and liver functions,
should be performed when initiating PEP.

The first step in evaluating the occupational exposure is to con-
sider the specific incident. Did percutaneous, mucous membrane,
or nonintact skin (abraded, chapped, or affected with dermatitis)
contact potentially infectious material? PEP following intact skin
contact currently is not recommended.42 The PEP recommenda-
tions differ for percutaneous and mucocutaneous exposure, thus
this first factor should be determined. (See Table 4.) Laboratory
evidence has suggested that percutaneous exposures with either
hollow needles and/or deeper injuries demonstrate increased
blood inoculums when compared to solid needles and superficial
injuries, thus increasing transmission risk.57 Percutaneous injuries
should be assessed as either less severe (solid needle and superfi-
cial) or more severe (large-bore hollow needle, deep puncture,
visible blood on device, or needle in patient’s artery or vein).
Mucocutaneous exposures are deemed either small (few drops) or
large (major blood splash) volumes.42

Next, factors concerning the source patient should be consid-
ered. Of utmost importance is the HIV status of the exposure
source. The CDC has outlined four different categories when evalu-
ating the source patient and recommending PEP regimens. If the
source is unknown, such as an exposure to a used needle in a needle
box, considerations regarding the HIV prevalence in the institu-
tion’s patient population should influence the decision regarding
PEP. Testing the sharp instrument is not recommended, as the relia-
bility of results is unclear, and other individuals handling the object
risk exposure. The CDC recommends expert consultation in this sit-
uation, as each case should be considered individually.42 In source
patients of unknown HIV status, further information may be
obtained by review of the medical chart, prior laboratory studies, or
clinical symptoms. HIV testing should be performed after obtaining
consent, and in accordance with local and state laws. If the source
patient ultimately tests HIV-negative, PEP may be discontinued.42

The known HIV-positive patient may be considered Class 1 or
Class 2, distinguished by the viral load and clinical condition.
Asymptomatic, HIV-positive patients with low viral loads are
considered Class 1. Those HIV-positive patients with symptoms
of infection, AIDS, acute seroconversion, or known high viral
loads are considered Class 2.42 Please note that viral load provides
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Table 4. Management of Percutaneous 
and Mucocutaneous Exposures

1. DETERMINE EXPOSURE VOLUME

PERCUTANEOUS EXPOSURE

Less severe: Solid needle; superficial injury
More severe: Large-bore, hollow needle; deep puncture; visi-

ble blood on device; needle previously in artery or vein

MUCOCUTANEOUS EXPOSURE

Small volume: Small drops
Large volume: Major splash

2. CONSIDER SOURCE

HIV Class 1: Asymptomatic HIV infection; known low viral load
HIV Class 2: Symptomatic HIV infection; AIDS, acute seroconver-

sion; or known high viral load
Source of unknown HIV status: e.g., source person is de-

ceased, with no available samples for HIV testing
Unknown source: e.g., needle from sharps disposal box

3. POST-EXPOSURE PROPHYLAXIS RECOMMENDATIONS

LESS SEVERE PERCUTANEOUS EXPOSURE

• HIV Class 1: Recommend basic two-drug regimen
• HIV Class 2: Recommend expanded three-drug regimen
• Source of unknown HIV status: Generally, no PEP war-

ranted; consider basic two-drug regimen for source with 
HIV risk factors

• Unknown source: Generally, no PEP warranted; consider
basic two-drug regimen where exposure to HIV likely

MORE SEVERE PERCUTANEOUS EXPOSURE

• HIV Class 1: Recommend expanded three-drug regimen;
• HIV Class 2: Recommend expanded three-drug regimen
• Source of unknown HIV status: Generally, no PEP war-

ranted; consider basic two-drug regimen for source with 
HIV risk factors

• Unknown source: Generally, no PEP warranted; consider
basic two-drug regimen when exposure to HIV likely

SMALL-VOLUME MUCOCUTANEOUS EXPOSURE

• HIV Class 1: Consider basic two-drug regimen
• HIV Class 2: Recommend basic two-drug regimen
• Source of unknown HIV status: Generally, no PEP war-

ranted; consider basic two-drug regimen for source with 
HIV risk factors

• Unknown source: Generally, no PEP warranted; consider
basic two-drug regimen where exposure to HIV likely

LARGE-VOLUME MUCOCUTANEOUS EXPOSURE

• HIV Class 1: Recommend basic two-drug regimen;
• HIV Class 2: Recommend expanded three-drug regimen
• Source of unknown HIV status: Generally, no PEP war-

ranted; consider basic two-drug regimen for source with 
HIV risk factors

• Unknown source: Generally, no PEP warranted; consider
basic two-drug regimen when exposure to HIV likely



information regarding cell-free virus present in blood, and not
about virus present in cells. Thus, while low or undetectable viral
loads likely reflect lower viral exposures, the possibility of HIV
transmission still does exist.42 Also, in any exposure involving a
known HIV-positive source, the antiretroviral medications used
during the disease course are pertinent to consider. Resistance
may develop to any antiretroviral medication; thus, treatment his-
tory may influence PEP medication choices.58 Transmission of
HIV resistant to antiretroviral medication in occupational expo-
sures has been reported despite multi-drug regimen PEP use.42

Based on the above determinations regarding the incident, the
CDC has recommended specific regimens, as outlined in Tables
4, 5, and 6. However, there are certain situations in which the
CDC recommends expert consultation in choosing PEP medica-
tions: greater than 24-hour delay of incident report; exposure to
an unknown source; known or suspected pregnancy in the HCP;
exposure to a known HIV-positive source patient treated with
multiple antiretroviral medications; and in the HCP experiencing
PEP medication side effects.42

The potential side effects and toxicities of PEP medications
should be considered prior to initiation of therapy, especially in
those exposures with very low risk for infection transmission.
Almost half of all HCPs taking PEP experience side effects, and
about one-third discontinue PEP prior to the recommended four
weeks of therapy due to the side effects.42 Common complaints
include nausea, headache, malaise, and anorexia.42 In addition,
severe toxicities, such as liver failure requiring transplantation,
Stevens-Johnson syndrome, and rhabdomyolysis, have been
reported in HCPs taking PEP.59

When PEP has been deemed warranted, initiation of therapy
should begin as soon after the exposure as possible. The time for
delay of therapy that reduces or eliminates PEP benefit is unclear.
Animal studies demonstrate significant decreased efficacy when
PEP therapy is initiated more than 24-36 hours after an expo-
sure.42 However, in practice, PEP therapy may be initiated even
after prolonged intervals from time of exposure when considered
high risk for transmission. Therapy with the recommended regi-
men should continue for four weeks, if tolerated. 

When a significant occupational exposure has occurred, the
HCP requires specific counseling. Information regarding trans-

mission rates of blood-borne illnesses should be detailed.
Exposed HCPs should be informed that limited information exists
regarding the efficacy of PEP, and concerns regarding possible
antiretroviral resistance lead experts to recommend use of combi-
nation regimens. The potential side effects, toxicities, and drug
interactions of the prescribed medications should be supplied.
Behavioral modification to prevent secondary transmission (e.g.,
condom use) should be advised. And the HCP must be informed
that he or she may decline or stop PEP medication use.42

Thus, evaluation of the HCP subjected to an occupational
exposure of HIV is a complex and multi-factorial decision-mak-
ing process. Specific situations may require expert consultation.
Multiple resources exist for guidance in evaluating the occupa-
tional exposure. (See Table 7.) 

Conclusion
As the HIV epidemic continues, the emergency physician must

remain knowledgeable about multiple HIV-related situations.
Many individuals suffering clinical symptomatology due to acute
HIV infection present to EDs. Recognition of ARS may present
an opportunity to positively impact the disease course of the
acutely infected individual and prevent further disease transmis-
sion. Occupational exposure to HIV is, unfortunately, not an
uncommon occurrence. The emergency physician must be famil-
iar with occupational risks of transmission and appropriate use of
post-exposure prophylaxis in the exposed HCP.
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• Needlestick!—www.needlestick.mednet.ucla.edu
 Centers for Disease Control and Prevention—www.cdc.gov

• HIV/AIDS Treatment Information Service—www.hivatis.org
• AIDS Education and Research Trust—www.avert.org
• Joint United Nations Programme on HIV/AIDS—www.unaids.org
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Physician CME Questions
To earn CME credit for this issue of Emergency Medicine

Specialty Reports, please refer to the enclosed Scantron form for
directions on taking the test and submitting your answers.

1. The most common route of newly acquired HIV infection is:
A. occupational exposure.
B. sharing needles.
C. sexual exposure.
D. human bites.
E. transfusions.

2. In the United States:
A. women represent the most common HIV-infected group. 
B. the ethnic distribution of HIV infection mirrors the general

population ethnic distribution.
C. the majority of infected children contracted the disease via

perinatal transmission.
D. HIV infection rates are greatest in rural areas.
E. All of the above are true.

3. With use of antiretroviral therapy in the United States,
A. the number of people living with AIDS is increasing.
B. the number of HIV-related deaths is decreasing.
C. the rate of perinatal HIV transmission to infants is decreasing. 
D. the rate of HIV progression to AIDS is slowing.
E. All of the above are true

4. The exposure route that transmits HIV most effectively is:
A. occupational.
B. perinatal.
C. oral-genital contact.
D. blood transfusions.

5. Early recognition of acute retroviral syndrome:
A. may improve the overall disease course.
B. may prevent further disease transmission.
C. frequently is overlooked.
D. All of the above are true.

6. The majority of HCP occupational exposures involve source
patients that are HIV-positive.
A. True
B. False

7. Which of the following exposures represents the highest risk of HIV
transmission?
A. HCP experiences a needlestick after drawing medication into a

new syringe.
B. HCP experiences contact with urine on intact skin.
C. HCP experiences a needlestick after drawing an arterial blood

gas sample.
D. HCP experiences a splash to eyes with non-bloody vomitus.

8. Generally accepted potentially infectious source materials include
all of the following except:
A. visibly bloody sputum.
B. cerebrospinal fluid.
C. synovial fluid.
D. feces.
E. amniotic fluid.

9. Expert consultation for post-exposure prophylaxis should be consid-
ered when the HCP:
A. experiences an exposure to an unknown source.
B. reports an occupational exposure 48 hours after incident.
C. is pregnant.
D. is exposed to a known HIV-positive source treated with anti-

retrovirals.
E. All of the above

10. According to the most recent recommendations from the CDC,
which of the following is indicated for the HCP who was splashed
in the eyes with a small amount of blood from an AIDS patient?
A. Basic two-drug regimen 
B. Expanded three-drug regimen
C. No post-exposure prophylaxis indicated
D. HIV vaccination
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CME Objectives
After completing the program, participants will be able to:

• Understand and recognize the conditions/situations described
and their importance to the practice of emergency medicine;

• Be educated about necessary diagnostic tests and how to take a
meaningful patient history;

• Understand the role of risk management in the ED setting and
the importance of those subjects both to physicians and patients;

• and provide patients with any necessary information.



The Acute Hand,
Part III

RAPID ACCESS MANAGEMENT GUIDELINESExclusive to our subscribers

Danger Signs to Look for in Hand 
Infection

SIGNS OF JOINT/TENDON INVOLVEMENT

• Pain on passive motion
• Severe pain
• Pain and swelling along tendon sheath
• Abscess over a joint

EVIDENCE OF A "FIGHT BITE"

• Lacerations consistent with tooth marks over MP joint
• Tooth fragments in wound

INFECTION IN AN IMMUNOCOMPROMISED PATIENT

• HIV, diabetes, end-stage renal disease, etc.

ILL-APPEARING PATIENT 

• Signs of sepsis
• Unable to provide history

INFECTION PRESENT OVER A SUB-ACUTE FRACTURE

EVIDENCE OF COMPARTMENT SYNDROME

Illustration of Two Different 
Approaches for Incision to Drain 
a Felon

A B

Reprinted with permission: Jebson PL. Infections of the fingertip:
Paronychias and felons. Hand Clinics 1998;14:547-556.

Illustration of Technique 
for Paronychia I + D

Note that the scalpel blade is directed away from the nail bed.

Reprinted with permission: Jebson PL. Infections of the fingertip:
Paronychias and felons. Hand Clinics 1998;14:547-556.

Flexor Tendon Sheaths and Bursae

Reprinted with permission: Rosen P, Barkin R, Hockberger R, et.
al, eds. Rosen’s Emergency Medicine: Concepts and Clinical
Practice. St. Louis: Mosby;1999:635.

Tendon
sheaths

Metacarpal

heads

Radial
bursa

Ulnar
bursa

Flexor tendonsL R M I Th

Potential Deep Spaces in the Hand Where Abscesses Can Form

This figure shows four of the five potential deep spaces in the hand where abscesses can form. These spaces include: the thenar
space, midpalmar space, hypothenar space, and dorsal subaponeurotic space. The fifth space is the interdigital (web) space.

Reprinted with permission: Jebson PL. Deep subfascial space infections. Hand Clinics 1998;14:557-566.

Thenar space

Adductor pollicis

Midpalmar (oblique)
septum

Dorsal subaponeurotic
space

Extensor tendon

Midpalmar space

Hypothenar space

Hypothenar septum

Supplement to Emergency Medicine Reports, December 2, 2002: “The Acute Hand: Assessment and Management in the ED Setting. Part

III: Management of Hand Infections and Deep Tissue Injuries.” Author: Gary D. Hals, MD, PhD, Attending Physician, Department of

Emergency Medicine, Palmetto Richland Memorial Hospital, Columbia, SC.

Emergency Medicine Reports’ “Rapid Access Guidelines.” Copyright © 2002 American Health Consultants, Atlanta, GA. Editor-in-Chief:

Gideon Bosker, MD, FACEP. Vice President and Group Publisher: Brenda Mooney. Editorial Group Head: Valerie Loner. Specialty

Editor: Shelly Morrow. For customer service, call: 1-800-688-2421. This is an educational publication designed to present scientific infor-

mation and opinion to health care professionals. It does not provide advice regarding medical diagnosis or treatment for any individual

case. Not intended for use by the layman.



The emergency physician frequently encounters situations
involving aspects of human immunodeficiency virus (HIV) infection.
From caring for the advanced HIV-infected patient, to evaluating
individuals at risk for acute virus acquisition after exposure, all
spectra of infection are encountered. This article briefly will discuss
the most recent epidemiologic data regarding HIV infection and
review transmission routes before focusing on recognition of acute
retroviral syndrome (ARS) and evaluation of the health care profes-
sional (HCP) subjected to an
occupational exposure to HIV. 

—The Editor

Epidemiology
The most recent worldwide

HIV infection statistics presented
at the fifth annual International
AIDS Conference in Barcelona
have surpassed the worst-case
scenarios projected a decade ago.
As of 2001, 40 million people
were living with HIV/AIDS.1

The majority (> 95%) live in developing countries.2 In the absence
of effective treatment, most of these 40 million individuals will die
within the next 10 years. Through 2001, HIV-related illness had
claimed the lives of more than 20 million people worldwide.1

In the United States, more than 40,000 people become newly
infected with HIV every year. The majority of new infections
occur in men, most commonly acquired through sexual activity.3

Most newly infected women contract the disease in the same
manner as men—through sexual contact. While the overall rate of
infection in men shows signs of slowing, this is not true for other
particular groups. Women, African-Americans, Hispanics and
individuals between the ages of 13 and 24 years have increasing
infection rates.4 The African-American population accounts for
approximately 50% (men) and 64% (women) of new HIV infec-
tions, despite representing only 13% of the general U.S. popula-
tion. Hispanics account for 18% (men) and 20% (women) of new

HIV infections, yet make up only 12% of the U.S. population.3

With this knowledge, an opportunity exists to target these high-
risk groups with prevention interventions.

With the introduction of effective anti-retroviral treatment regi-
mens, the progression to AIDS and HIV-related deaths has
declined. Persons infected with HIV are living longer, and demon-
strate delayed progression to AIDS compared to those infected
early in the epidemic. Thus, the number of people living with

HIV/AIDS in the United States
continues to grow.4

As of the year 2000, between
800,000 and 900,000 people
were living with HIV infection
or AIDS in the United States.
Specifically, more than 300,000
of those infected with HIV had
progressed to AIDS.3 Adults
represent the majority (99%) of
those infected. Thus far, more
than 450,000 people in the Unit-
ed States have lost their lives to

HIV-related illnesses.5 The ethnicity and gender of individuals
with AIDS reflect the newly acquired infection distribution;
African-Americans and Hispanics are over-represented, and men
make up the majority.6

Transmission
HIV infections may be divided into two main groups: occupa-

tional and non-occupational. Non-occupational transmission can
include sexual contact, perinatal exposure, transfusions, or non-
occupational/non-sexual vectors. The risks of HIV transmission
per episode of contact are outlined in Table 1. In the adult and ado-
lescent population of the United States, sexual contact is the most
commonly identified route of transmission, accounting for approx-
imately 50% of all reported HIV infections through June 2001.5

The majority of reported pediatric (< 13 years old) HIV infec-
tions through June 2001 resulted from perinatal transmission.
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Most infected mothers reported some high-risk behavior. With the
introduction of anti-retroviral therapy use in the pregnant popula-
tion, the risk of perinatal HIV transmission dramatically
declined.4 Other modes of transmission in the pediatric population
included the receipt of blood/blood products or human tissue, as
in hemophilia, or were not specified.5

Sexual transmission represents the most commonly identified
mechanism for HIV infection in adults.5 (See Table 1.) Of note is
the absence of the risk associated with oral-genital contact. While
it is believed to be less efficient than other sexual activities, oral-
genital sexual contact has potential to play a significant role in
HIV transmission. Schacker reported that individuals newly infect-
ed with HIV participated in oral-genital contact 10 times more fre-
quently than in anal-genital contact prior to becoming infected.
Moreover, condoms were used infrequently (3-4%) during oral-
genital contact, compared to 42% condom use with anal-genital
contact.7 It appears that the public may view oral-genital contact as
“lower-risk” behavior based on the increased frequency of partici-
pation and poor compliance with condom use. Thus, while the spe-
cific risk of HIV transmission through oral-genital contact per inci-
dent has not been estimated and may be low, the potential numbers
of individuals infected in this manner may be quite high.7

Besides the specific sexual contact, participants may possess
factors that can increase the risk of HIV transmission through sex-

ual activity. A known HIV-positive individual with high viral
titers, vaginal bleeding/menstruation, or inflammatory or ulcera-
tive genital lesions is more likely to transmit the virus.8,9 An indi-
vidual who is not circumcised, has ulcerative or inflammatory
genital lesions, or has cervical ectopy has a higher risk of acquir-
ing HIV from an infected partner.8

Blood transfusions appear to be the most efficient manner of
transmitting HIV—approximately 95% of individuals receiving a
single HIV-infected unit will seroconvert.11 The American Red
Cross screens all donated blood through self-administered ques-
tionnaires and antibody testing. The possibility does exist for an
HIV-infected individual who is antibody-negative to donate
blood. That risk has been estimated at 1 in 493,000.10 The same
group estimated that by adding viral nucleic acid testing to the
standard Red Cross blood testing, only 19 additional HIV-infected
units would be identified per 12 million units donated annually.10

Non-sexual, non-occupational exposures include percutaneous
exposures (sharing needles, tattooing, body piercing, etc.), as well
as skin or mucous membrane contact with blood or other body flu-
ids. The risk of needle sharing is estimated at 0.67%, higher than
the risk associated with occupational percutaneous exposures.8,9,11-16

Transmission of HIV has been documented through oral mucous
membrane contact with blood/body fluids, both occupationally and
through kissing.9,17 And, while human bites rarely transmit HIV,
such transmission has been documented. One individual serocon-
verted after sustaining an unintentional bite to his finger, despite
beginning post-exposure prophylaxis with azidothymidine (AZT).18

Of special interest to health care workers is the potential for
HIV transmission after an occupational exposure. Prophylactic
treatment recommendations for occupational exposures will be
detailed in the following section of this article. The overall risk of
contracting HIV after an occupational percutaneous exposure to a
known HIV-positive source patient is < 0.5%. However, certain
factors may increase the risk of transmission.9 (See Table 2.) The
Centers for Disease Control and Prevention (CDC) reported 57
known cases of occupationally acquired HIV infection in health
care workers in the United States through June 2001. The majori-
ty (48/57) suffered a percutaneous exposure. Other known expo-
sures included mucocutaneous (5/57) and both percutaneous and
mucocutaneous (2/57). An additional 137 HIV-positive health
care workers (without other HIV risk factors) reported a history of
occupational exposure, although their seroconversion after expo-
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Table 1. Risk of HIV Transmission Per 
Exposure Period8,9,11-16

• Blood transfusion (recipient of 1 unit) 95%
• IV drug injection/needle sharing/

other percutaneous 0.67%
• Occupational—percutaneous < 0.5%
• Sexual contact

Penile/anal contact (receptive partner) 0.1-0.3%
Penile/anal contact (insertive partner) 0.03%
Penile/vaginal contact (receptive partner) 0.1-0.2%
Penile/vaginal contact (insertive partner) 0.03-0.09%



sure was not documented. The exact number of these infections
that were occupationally acquired is not known.19 

Primary HIV Infection
Primary HIV infection refers to the time period between initial

HIV acquisition and the appearance of HIV specific antibodies—
the “HIV-negative window.”20 Reports indicate that this may range
from as few as eight days to greater than one year.20,21 However,
the majority of those newly infected (> 95%) will demonstrate
HIV specific antibodies within six months of exposure.22 Those
with primary HIV infection may be completely asymptomatic, or
may develop symptoms severe enough to warrant hospitalization. 

With acute infection, HIV undergoes massive replication, pro-
ducing high serologic viral levels.20,23-25 This time period is of sig-
nificant public health importance, as an increased risk of HIV
transmission exists in individuals with high serologic viral levels,8,9

who may or may not be aware of their recent exposure and/or
infection. Viral levels peak 21-28 days following exposure, and
then begin a rapid decline in response to an apparent activation of
the immune system.23,26-27 Further in the course of primary HIV
infection, viral levels begin to increase again.23,24 This second
inflection point in viral levels, in addition to the initial immune
response, appears to hold important predictive information regard-
ing the overall disease course and rate of progression.24,28 Thus,
recognition of primary HIV infection may be critical in planning
an effective treatment strategy for the infected individual.7,24,26,28

Acute Retroviral Syndrome
When clinical symptoms, particularly fever, are associated with

HIV seroconversion, it is designated ARS. Recognition is impera-
tive to the future disease course of the newly HIV infected. Dis-
ease progression to AIDS and death due to AIDS occurs more rap-
idly in symptomatic patients.29 Specifically, one study found that
27% of symptomatic converters vs. 6.5% of asymptomatic con-
verters progressed to AIDS within 48 months of virus acquisition.
The same study reported a disparity in death rates due to AIDS-
related illnesses as well; 26% of symptomatic converters died
within 48 months of viral acquisition compared to only 2.8% of
asymptomatic converters.29 Higher viral titers and faster rates of
CD4 cell decline are reported in those with ARS than in asympto-
matic seroconverters.7 Schacker et al were unable to identify
demographic differences between symptomatic and asymptomatic
seroconverters.7 It has been theorized that symptomatic HIV sero-
conversion may represent greater initial disease dissemination or
an inadequate host immune response to HIV acquisiton.24 The
actual number of symptomatic seroconverters is unclear and diffi-

cult to determine, but has been reported between 10% and
90%.7,20,29-33

The first reported case of ARS detailed the symptomatic HIV
seroconversion of an occupationally acquired infection in 1984.34

The following year, ARS was described as a mononucleosis-like ill-
ness after Cooper reviewed several cases.30 More recently, ARS was
defined as a more generalized febrile illness, as it may represent a
myriad of symptoms. Typically, onset of ARS occurs between five
and 30 days following viral exposure.7,20,26,31 Symptoms may persist
7-28 days, and are followed by a prolonged asymptomatic peri-
od.20,23,29-32,35-36 Fever is reported most frequently.7,29-33 Common
additional symptoms included fatigue, sore throat, lymphadenopa-
thy, weight loss, myalgias, headache, nausea, vomiting, diarrhea,
and rash.7,29-31,33 Symptoms may be of a severity requiring hospital-
ization in up to 17-42% of symptomatic converters.7,33

Physical findings associated with ARS may include fever, rash,
lymphadenopathy, oral manifestations, and postural hypoten-
sion.7,20,30,33 Reported temperatures averaged 38.6°C and
38.9°C.7,33 Rash most commonly was described as a maculopapu-
lar erythematous truncal rash, but also could involve the face or
extremities, with or without urticarial components. Other rashes,
specifically ulcers involving the mouth or genitals, also were
reported.30,33 Cervical adenopathy was found most commonly, but
axillary, inguinal, and epitrochlear locations of lymphadenopathy
also were described.33 Exudative pharyngitis or thrush were found
in some individuals.7,20,30 The differential diagnosis of acute retro-
viral illness is extensive, as it may overlap with numerous other
infectious diseases. (See Table 3 for a partial list.) Thus, the emer-
gency physician must maintain a high degree of clinical suspicion
when evaluating patients at risk for HIV acquisition. 

Implications for Acute Retroviral Syndrome 
Recognition

As noted earlier, individuals experiencing symptomatic HIV
seroconversion develop AIDS, and die due to AIDS-related illness,
more rapidly than asymptomatic seroconverters.29 Early recognition
presents an opportunity to arrange follow-up care and therapy earli-
er, and potentially improve the disease course, as well as intervene
to prevent further transmission. Unfortunately, this opportunity fre-
quently is overlooked. Kinoch de Loes reported 32% of sympto-
matic patients sought evaluation in an emergency department
(ED).33 Another study reported that a significant majority (88%) of
patients with ARS sought medical evaluation during their sympto-
matology; approximately half saw their primary physician, while
the other half visited an ED or walk-in type clinic. ARS was consid-
ered in only about one-fourth of patients, despite health care profes-
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Table 2. Factors that Increase HIV Risk after
Occupational Percutaneous Exposure20,24

• Deep injury
• Percutaneous exposure to visibly bloody device
• Percutaneous exposure to a needle previously inserted into an 

artery or vein
• Terminal illness or AIDS in the source patient

Table 3. Differential Diagnosis of ARS26

• Epstein-Barr viral 
mononucleosis

• Cytomegalovirus infection
• Toxoplasmosis
• Secondary syphilis

• Viral hepatitis
• Enteroviral infection
• Primary herpes simplex virus 

infection
• Drug reaction36



sionals’ knowledge of the patients’ high-risk activities.7 These stud-
ies suggest that while a significant number of patients seek medical
evaluation, the diagnosis of ARS frequently may be unrecognized.
As a large number of patients with ARS present to EDs for care, a
real opportunity exists for emergency physicians to impact the
health and life of the symptomatic, newly HIV-infected individual.

While the emergency physician may not perform the HIV test
or begin anti-retroviral therapy, alerting the patient to the possibil-
ity of acute HIV infection and advising appropriate follow-up
care ultimately may lead to an improved quality and length of life.
Early identification of HIV infection can enable early therapy.
This potentially can bring important benefits to the patient. Some
experts believe early, aggressive therapy can inhibit viral replica-
tion during the early stages of infection.27 And, with limited time
to mutate and develop anti-retroviral resistance, a perhaps more
homogeneous and vulnerable viral load can be targeted.27,37-38

In addition to possibly favorably altering a patient’s HIV dis-
ease course, early awareness of infection may contribute to limit
further disease transmission. It has been estimated that HIV trans-
mission occurs 4-12 times more frequently during primary infec-
tion than later seropositive stages.39-41 A combination of high viral
titers characteristic of primary infection, and an individual’s lack
of awareness of the newly acquired infection may contribute to
the increased transmission rate.39-41 Thus, when considering ARS
as part of a patient’s differential diagnosis, the emergency physi-
cian has the opportunity to counsel patients to avoid high-risk
behavior until the diagnosis is excluded. 

Post-Exposure Evaluation and Management
By virtue of their work-related activities, HCPs are at risk for

occupationally acquired infectious diseases. The CDC reported
more than 11,000 exposures from June 1996 to November 2000.
In those exposures with known sources, 6% of sources were HIV-
positive, 74% were HIV-negative, and 20% had unknown HIV
status.42 In addition to HIV, hepatitis B and C should be consid-
ered in any HCP sustaining an exposure. The remainder of this
article will focus mainly on HIV transmission. 

The overall risk of HIV seroconversion following occupational
percutaneous exposure to HIV-positive blood or body fluids is
0.3%, the risk following occupational mucocutaneous exposure is
0.09%.43,44 However, many factors must be considered with each
particular contact. 

The CDC recommends the primary method to prevent trans-
mission of blood-borne illnesses is to avoid exposure.42 Standard
precautions should be employed with any procedure that carries a
potential risk of exposure. However, HCPs are not always com-
pletely compliant. One study found physicians, nurses, and tech-
nicians working in a Level-1 trauma center ED were not knowl-
edgeable of risks for blood-borne pathogens, did not report all
exposures, and were not compliant with universal precautions.45

Michaelsen found physician universal precaution compliance
rates between 54% and 94%.46 And frighteningly, 44% of physi-
cians admitted to recapping used needles contaminated with
blood.46 Kelen et al recommend barrier precautions for all but the
most uncomplicated procedures in the ED. They believe face

shields should be employed (in addition to other standard precau-
tions) when performing lumbar puncture or examining the bleed-
ing patient, as facial splashes can occur.47

Even when standard precautions are employed, exposures can
take place. Latex gloves can leak, exposing skin to blood or body
fluids. Hansen et al demonstrated that gloves worn for longer
periods, more than one procedure, or during critical care proce-
dures have increased perforation rates.48

Needlesticks are the most commonly reported occupational
exposure, accounting for approximately 80% of exposures in one
study.49 Exposures can occur any time a needle is used or
exposed. However, certain activities appear to carry higher risk of
potential exposure. Recapping needles, improper disposal of used
needles, and transferring blood/body fluids between different con-
tainers are particularly dangerous behaviors.50 Jagger found that
70% of needlestick injuries occurred after use but before disposal
of needles, and included recapping needles, contacting exposed
needles left on working surfaces, and contacting used needles that
had penetrated through their caps.51 Only 17% of needlesticks in
their study occurred during actual device use. Additionally,
devices requiring disassembly following use increased the risk of
exposure.51 Thus, special care should be used when disassembling
or disposing of used equipment.

Post-exposure prophylaxis (PEP) may reduce the risk of HIV
transmission. Evidence supporting its use has been derived from
animal models and retrospective human studies. Cardo et al report-
ed a reduction in occupational exposure HIV transmission of
approximately 81% with post-exposure use of zidovudine in their
retrospective study.15 The reduction of maternal-fetal HIV trans-
mission with use of anti-retroviral agents may lend further support
for its potential efficacy in occupational exposures. When zidovu-
dine was administered to HIV-infected pregnant women during
pregnancy, labor and to the infant, Connor et al described a 67%
reduction in HIV transmission to the fetus.52 However, PEP fail-
ures have been reported. Multiple instances of HIV infection after
occupational exposure have been reported despite use of PEP.53-54

Blood-borne disease transmission can occur following percuta-
neous, mucous membrane, or non-intact skin exposure to a poten-
tially infectious source material.55-56 Blood or visibly bloody fluids
obviously carry risk of infection transmission. Other potentially
infectious fluids include semen, vaginal secretions, cerebrospinal
fluid, pleural fluid, synovial fluid, peritoneal fluid, pericardial
fluid, and amniotic fluid.42 Substances generally not considered
potentially infectious except when containing blood include feces,
nasal secretions, sputum, sweat, tears, urine, vomitus, and saliva.42

After sustaining an exposure, an HCP should report the contact
as outlined by institutional protocols. Frequently, occupational
health services and/or the ED are involved. Evaluation should
occur as soon after the injury as possible. Decisions regarding
severity of the exposure and its potential to transmit blood-borne
pathogens, as well as whether to begin PEP and which regimen to
choose, are included in the evaluation of the exposed HCP by the
ED practitioner. Updated guidelines for evaluation and manage-
ment of the exposed HCP were published by the CDC in June
2001.42 A summary of those recommendations follows.
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Detailed information from all HCPs suffering occupational
exposure should be obtained and documented. The time and date
of the incident should be noted. Specifics regarding the percuta-
neous exposure should include the procedure being performed at
the time of the exposure, the contacted instrument, presence or
absence of visible blood/fluid on instrument, depth of injury, and
whether fluid was injected. For the mucocutaneous exposure,
amount of fluid, duration of contact, and condition of exposed
skin should be noted. Information regarding post-exposure care
and cleansing of the region also may be included. Details regard-
ing the source patient should be obtained, specifically their hepa-
titis B, C, and HIV status. All HCPs should be questioned regard-
ing hepatitis B vaccination completion and response. Baseline
serologic testing for hepatitis B, C, and HIV should be performed
on the exposed HCP. Additional laboratory evaluation, including a
baseline complete blood count, chemistry, and liver functions,
should be performed when initiating PEP.

The first step in evaluating the occupational exposure is to con-
sider the specific incident. Did percutaneous, mucous membrane,
or nonintact skin (abraded, chapped, or affected with dermatitis)
contact potentially infectious material? PEP following intact skin
contact currently is not recommended.42 The PEP recommenda-
tions differ for percutaneous and mucocutaneous exposure, thus
this first factor should be determined. (See Table 4.) Laboratory
evidence has suggested that percutaneous exposures with either
hollow needles and/or deeper injuries demonstrate increased
blood inoculums when compared to solid needles and superficial
injuries, thus increasing transmission risk.57 Percutaneous injuries
should be assessed as either less severe (solid needle and superfi-
cial) or more severe (large-bore hollow needle, deep puncture,
visible blood on device, or needle in patient’s artery or vein).
Mucocutaneous exposures are deemed either small (few drops) or
large (major blood splash) volumes.42

Next, factors concerning the source patient should be consid-
ered. Of utmost importance is the HIV status of the exposure
source. The CDC has outlined four different categories when evalu-
ating the source patient and recommending PEP regimens. If the
source is unknown, such as an exposure to a used needle in a needle
box, considerations regarding the HIV prevalence in the institu-
tion’s patient population should influence the decision regarding
PEP. Testing the sharp instrument is not recommended, as the relia-
bility of results is unclear, and other individuals handling the object
risk exposure. The CDC recommends expert consultation in this sit-
uation, as each case should be considered individually.42 In source
patients of unknown HIV status, further information may be
obtained by review of the medical chart, prior laboratory studies, or
clinical symptoms. HIV testing should be performed after obtaining
consent, and in accordance with local and state laws. If the source
patient ultimately tests HIV-negative, PEP may be discontinued.42

The known HIV-positive patient may be considered Class 1 or
Class 2, distinguished by the viral load and clinical condition.
Asymptomatic, HIV-positive patients with low viral loads are
considered Class 1. Those HIV-positive patients with symptoms
of infection, AIDS, acute seroconversion, or known high viral
loads are considered Class 2.42 Please note that viral load provides
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Table 4. Management of Percutaneous 
and Mucocutaneous Exposures

1. DETERMINE EXPOSURE VOLUME

PERCUTANEOUS EXPOSURE

Less severe: Solid needle; superficial injury
More severe: Large-bore, hollow needle; deep puncture; visi-

ble blood on device; needle previously in artery or vein

MUCOCUTANEOUS EXPOSURE

Small volume: Small drops
Large volume: Major splash

2. CONSIDER SOURCE

HIV Class 1: Asymptomatic HIV infection; known low viral load
HIV Class 2: Symptomatic HIV infection; AIDS, acute seroconver-

sion; or known high viral load
Source of unknown HIV status: e.g., source person is de-

ceased, with no available samples for HIV testing
Unknown source: e.g., needle from sharps disposal box

3. POST-EXPOSURE PROPHYLAXIS RECOMMENDATIONS

LESS SEVERE PERCUTANEOUS EXPOSURE

• HIV Class 1: Recommend basic two-drug regimen
• HIV Class 2: Recommend expanded three-drug regimen
• Source of unknown HIV status: Generally, no PEP war-

ranted; consider basic two-drug regimen for source with 
HIV risk factors

• Unknown source: Generally, no PEP warranted; consider
basic two-drug regimen where exposure to HIV likely

MORE SEVERE PERCUTANEOUS EXPOSURE

• HIV Class 1: Recommend expanded three-drug regimen;
• HIV Class 2: Recommend expanded three-drug regimen
• Source of unknown HIV status: Generally, no PEP war-

ranted; consider basic two-drug regimen for source with 
HIV risk factors

• Unknown source: Generally, no PEP warranted; consider
basic two-drug regimen when exposure to HIV likely

SMALL-VOLUME MUCOCUTANEOUS EXPOSURE

• HIV Class 1: Consider basic two-drug regimen
• HIV Class 2: Recommend basic two-drug regimen
• Source of unknown HIV status: Generally, no PEP war-

ranted; consider basic two-drug regimen for source with 
HIV risk factors

• Unknown source: Generally, no PEP warranted; consider
basic two-drug regimen where exposure to HIV likely

LARGE-VOLUME MUCOCUTANEOUS EXPOSURE

• HIV Class 1: Recommend basic two-drug regimen;
• HIV Class 2: Recommend expanded three-drug regimen
• Source of unknown HIV status: Generally, no PEP war-

ranted; consider basic two-drug regimen for source with 
HIV risk factors

• Unknown source: Generally, no PEP warranted; consider
basic two-drug regimen when exposure to HIV likely



information regarding cell-free virus present in blood, and not
about virus present in cells. Thus, while low or undetectable viral
loads likely reflect lower viral exposures, the possibility of HIV
transmission still does exist.42 Also, in any exposure involving a
known HIV-positive source, the antiretroviral medications used
during the disease course are pertinent to consider. Resistance
may develop to any antiretroviral medication; thus, treatment his-
tory may influence PEP medication choices.58 Transmission of
HIV resistant to antiretroviral medication in occupational expo-
sures has been reported despite multi-drug regimen PEP use.42

Based on the above determinations regarding the incident, the
CDC has recommended specific regimens, as outlined in Tables
4, 5, and 6. However, there are certain situations in which the
CDC recommends expert consultation in choosing PEP medica-
tions: greater than 24-hour delay of incident report; exposure to
an unknown source; known or suspected pregnancy in the HCP;
exposure to a known HIV-positive source patient treated with
multiple antiretroviral medications; and in the HCP experiencing
PEP medication side effects.42

The potential side effects and toxicities of PEP medications
should be considered prior to initiation of therapy, especially in
those exposures with very low risk for infection transmission.
Almost half of all HCPs taking PEP experience side effects, and
about one-third discontinue PEP prior to the recommended four
weeks of therapy due to the side effects.42 Common complaints
include nausea, headache, malaise, and anorexia.42 In addition,
severe toxicities, such as liver failure requiring transplantation,
Stevens-Johnson syndrome, and rhabdomyolysis, have been
reported in HCPs taking PEP.59

When PEP has been deemed warranted, initiation of therapy
should begin as soon after the exposure as possible. The time for
delay of therapy that reduces or eliminates PEP benefit is unclear.
Animal studies demonstrate significant decreased efficacy when
PEP therapy is initiated more than 24-36 hours after an expo-
sure.42 However, in practice, PEP therapy may be initiated even
after prolonged intervals from time of exposure when considered
high risk for transmission. Therapy with the recommended regi-
men should continue for four weeks, if tolerated. 

When a significant occupational exposure has occurred, the
HCP requires specific counseling. Information regarding trans-

mission rates of blood-borne illnesses should be detailed.
Exposed HCPs should be informed that limited information exists
regarding the efficacy of PEP, and concerns regarding possible
antiretroviral resistance lead experts to recommend use of combi-
nation regimens. The potential side effects, toxicities, and drug
interactions of the prescribed medications should be supplied.
Behavioral modification to prevent secondary transmission (e.g.,
condom use) should be advised. And the HCP must be informed
that he or she may decline or stop PEP medication use.42

Thus, evaluation of the HCP subjected to an occupational
exposure of HIV is a complex and multi-factorial decision-mak-
ing process. Specific situations may require expert consultation.
Multiple resources exist for guidance in evaluating the occupa-
tional exposure. (See Table 7.) 

Conclusion
As the HIV epidemic continues, the emergency physician must

remain knowledgeable about multiple HIV-related situations.
Many individuals suffering clinical symptomatology due to acute
HIV infection present to EDs. Recognition of ARS may present
an opportunity to positively impact the disease course of the
acutely infected individual and prevent further disease transmis-
sion. Occupational exposure to HIV is, unfortunately, not an
uncommon occurrence. The emergency physician must be famil-
iar with occupational risks of transmission and appropriate use of
post-exposure prophylaxis in the exposed HCP.
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Table 7. HIV-related Resources

• National Clinician’s Postexposure Prophylaxis Hotline (PEPline)—
www.ucsf.edu/hivcntr

• National Clinicians’ Post-Exposure Prophylaxis Hotline—
1-888-HIV-4911

• Needlestick!—www.needlestick.mednet.ucla.edu
 Centers for Disease Control and Prevention—www.cdc.gov

• HIV/AIDS Treatment Information Service—www.hivatis.org
• AIDS Education and Research Trust—www.avert.org
• Joint United Nations Programme on HIV/AIDS—www.unaids.org



51. Jagger J. Reducing occupational exposure to bloodborne pathogens:
Where do we stand a decade later? Infect Control Hosp Epidemiol 1996;
17:573-575

52. Connor EM, Sperling RS, Gelber R, et al. Reduction of maternal-infant
transmission of human immunodeficiency virus type 1 with zidovudine
treatment. N Engl J Med 1994;331:1173-1180.

53. Ippolito G, Puro V, Petrosillo N, et al. Simultaneous infection with HIV
and hepatitis C virus following occupational conjunctival blood expo-
sure. JAMA 1998;280:28.

54. Jochimsen EM. Failures of zidovudine posteposure prophylaxis. Am J
Med 1997;102:52-55.

55. Centers for Disease Control and Prevention. Recommendations for pre-
vention of HIV transmission in health-care settings. MMWR Morb Mor-
tal Wkly Rep 1987;36 (suppl no. 2S).

56. Centers for Disease Control and Prevention. Update: Universal precau-
tions for prevention of transmission of human immunodeficiency virus,
hepatitis B virus, and other bloodborne pathogens in health-care set-
tings. MMWR Morb Mortal Wkly Rep 1988;37:377-82, 387-8.

57. Mast ST, Woolwine JD, Gerberding JL. Efficacy of gloves in reducing
blood volumes transferred during simulated needlestick injury. J Infect
Dis 1993;168:1582-1592.

58. Hirsch MS, Brun-Vezinet F, D’Aquila RT, et al. Retroviral drug resist-
ance testing in adult HIV-1 infection: Recommendations of an interna-
tional AIDS Society-USA panel. JAMA 2000;283:2417-2426.

59. Centers for Disease Control and Prevention. Serious adverse events
attributed to nevirapine regimens for postexposure prophylaxis after
HIV exposures-worldwide, 1997-2000. MMWR Morb Mortal Wkly Rep
2001;49:1153-1156.

Physician CME Questions
To earn CME credit for this issue of Emergency Medicine

Specialty Reports, please refer to the enclosed Scantron form for
directions on taking the test and submitting your answers.

1. The most common route of newly acquired HIV infection is:
A. occupational exposure.
B. sharing needles.
C. sexual exposure.
D. human bites.
E. transfusions.

2. In the United States:
A. women represent the most common HIV-infected group. 
B. the ethnic distribution of HIV infection mirrors the general

population ethnic distribution.
C. the majority of infected children contracted the disease via

perinatal transmission.
D. HIV infection rates are greatest in rural areas.
E. All of the above are true.

3. With use of antiretroviral therapy in the United States,
A. the number of people living with AIDS is increasing.
B. the number of HIV-related deaths is decreasing.
C. the rate of perinatal HIV transmission to infants is decreasing. 
D. the rate of HIV progression to AIDS is slowing.
E. All of the above are true

4. The exposure route that transmits HIV most effectively is:
A. occupational.
B. perinatal.
C. oral-genital contact.
D. blood transfusions.

5. Early recognition of acute retroviral syndrome:
A. may improve the overall disease course.
B. may prevent further disease transmission.
C. frequently is overlooked.
D. All of the above are true.

6. The majority of HCP occupational exposures involve source
patients that are HIV-positive.
A. True
B. False

7. Which of the following exposures represents the highest risk of HIV
transmission?
A. HCP experiences a needlestick after drawing medication into a

new syringe.
B. HCP experiences contact with urine on intact skin.
C. HCP experiences a needlestick after drawing an arterial blood

gas sample.
D. HCP experiences a splash to eyes with non-bloody vomitus.

8. Generally accepted potentially infectious source materials include
all of the following except:
A. visibly bloody sputum.
B. cerebrospinal fluid.
C. synovial fluid.
D. feces.
E. amniotic fluid.

9. Expert consultation for post-exposure prophylaxis should be consid-
ered when the HCP:
A. experiences an exposure to an unknown source.
B. reports an occupational exposure 48 hours after incident.
C. is pregnant.
D. is exposed to a known HIV-positive source treated with anti-

retrovirals.
E. All of the above

10. According to the most recent recommendations from the CDC,
which of the following is indicated for the HCP who was splashed
in the eyes with a small amount of blood from an AIDS patient?
A. Basic two-drug regimen 
B. Expanded three-drug regimen
C. No post-exposure prophylaxis indicated
D. HIV vaccination
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In Future Issues: Domestic Violence

CME Objectives
After completing the program, participants will be able to:

• Understand and recognize the conditions/situations described
and their importance to the practice of emergency medicine;

• Be educated about necessary diagnostic tests and how to take a
meaningful patient history;

• Understand the role of risk management in the ED setting and
the importance of those subjects both to physicians and patients;

• and provide patients with any necessary information.


