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How to identify and treat 
common bites and stings
A thorough history and physical are key to proper 
diagnosis and treatment following a patient’s encounter 
with an insect, arachnid, or other arthropod. 

Insect, arachnid, and other arthropod bites and stings are 
common patient complaints in a primary care office. A 
thorough history and physical exam can often isolate the 

specific offender and guide management. In this article, we 
outline how to identify, diagnose, and treat common bites and 
stings from bees and wasps; centipedes and spiders; fleas; 
flies and biting midges; mosquitoes; and ticks, and discuss 
how high-risk patients should be triaged and referred for ad-
ditional testing and treatment, such as venom immunothera-
py (VIT).

Insects and arachnids: 
Background and epidemiology
❚ Insects are arthropods with 3-part exoskeletons: head, tho-
rax, and abdomen. They have 6 jointed legs, compound eyes, 
and antennae. There are approximately 91,000 insect species 
in the United States, the most abundant orders being Cole-
optera (beetles), Diptera (flies), and Hymenoptera (includes 
ants, bees, wasps, and sawflies).1

The reported incidence of insect bites and stings varies 
widely because most people experience mild symptoms and 
therefore do not seek medical care. Best statistics are for Hy-
menoptera stings, which are more likely to cause a severe re-
action. In Europe, 56% to 94% of the general population has 
reported being bitten or stung by one of the Hymenoptera spe-
cies.2 In many areas of Australia, the incidence of jack jumper 
ant stings is only 2% to 3%3; in the United States, 55% of people 
report being stung by nonnative fire ants within 3 weeks of 
moving into an endemic area.4

❚ Arachnids are some of the earliest terrestrial organisms, 
of the class Arachnida, which includes scorpions, ticks, spiders, 
mites, and daddy longlegs (harvestmen).5 Arachnids are wing-
less and characterized by segmented bodies, jointed append-
ages, and exoskeletons.6,7 In most, the body is separated into  
2 segments (the cephalothorax and abdomen), except for 
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PRACTICE  
RECOMMENDATIONS
❯ Recommend that patients 
use an insect repellent, such 
as an over-the-counter 
formulation that contains 
DEET, picaridin, or PMD 
(a chemical constituent of 
Eucalyptus citriodora oil) to 
prevent flea bites.  C

❯ Prescribe nonsedating oral 
antihistamines as first-line 
symptomatic treatment of 
mild-to-moderate pruritus 
secondary to an insect  
bite.  C

❯ When indicated, refer 
patients for venom 
immunotherapy, which is 
approximately 95% effective 
in preventing or reducing 
severe systemic reactions 
and reduces the risk of 
anaphylaxis and death.  A
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mites, ticks, and daddy longlegs, in which the 
entire body comprises a single segment.5

Arthropod bites are common in the 
United States; almost one-half are caused by 
spiders.7 Brown recluse (Loxosceles spp) and 
black widow (Latrodectus spp) spider bites 
are the most concerning: Although usually 
mild, these bites can be life-threatening but 
are rarely fatal. In 2013, almost 3500 bites by 
black widow and brown recluse spiders were 
reported.8

Risk factors
Risk factors for insect, arachnid, and other 
arthropod bites and stings are primarily en-
vironmental. People who live or work in 
proximity of biting or stinging insects (eg, 
gardeners and beekeepers) are more likely to 
be affected; so are those who work with ani-
mals or live next to standing water or grassy 
or wooded locales.

There are also risk factors for a systemic 
sting reaction:

• A sting reaction < 2 months earlier in-
creases the risk of a subsequent sys-
temic sting reaction by ≥ 50%.9 

• Among beekeepers, paradoxically, the 
risk of a systemic reaction is higher in 

those stung < 15 times a year than in 
those stung > 200 times.10

• Patients with an elevated baseline se-
rum level of tryptase (reference range, 
< 11.4 ng/mL), which is part of the 
allergenic response, or with biopsy-
proven systemic mastocytosis are 
at increased risk of a systemic sting  
reaction.11 

Presentation: Signs and symptoms 
vary with severity
Insect bites and stings usually cause transient 
local inflammation and, occasionally, a toxic 
reaction. Allergic hypersensitivity can result 
in a large local reaction or a generalized sys-
temic reaction12:

• A small local reaction is transient and 
mild, develops directly at the site of the 
sting, and can last several days.13 

• A large (or significant) local reaction, 
defined as swelling > 10 cm in diam-
eter (FIGURE 1) and lasting > 24 hours, 
occurs in 2% to 26% of people who 
have been bitten or stung.14 This is an 
immunoglobulin (Ig) E–mediated late-
phase reaction that can be accompa-
nied by fatigue and nausea.12,13,15 For a 
patient with a large local reaction, the 
risk of a concomitant systemic reac-
tion is 4% to 10%, typically beginning 
within 30 minutes after envenomation 
or, possibly, delayed for several hours 
or marked by a biphasic interval.16

• Characteristics of a systemic reaction 
are urticaria, angioedema, broncho-
spasm, large-airway edema, hypoten-
sion, and other clinical manifestations 
of anaphylaxis.17 In the United States, 
a systemic sting reaction is reported 
to occur in approximately 3% of bite 
and sting victims. Mortality among the 
general population from a systemic 
bite or sting reaction is 0.16 for every 
100,000 people,2 and at least 40 to 100 
die every year in the United States 
from anaphylaxis resulting from an in-
sect bite or sting.18

• The most severe anaphylactic reac-
tions involve the cardiovascular and 
respiratory systems, commonly in-
cluding hypotension and symptoms 

FIGURE 1

Large local reaction

A large local reaction is one with an area of swelling 
 > 10 cm in diameter that lasts > 24 hours.
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BITES AND STINGS

of upper- or lower-airway obstruc-
tion. Laryngeal edema and circulatory 
failure are the most common mecha-
nisms of anaphylactic death.19

Bees and wasps
Hymenoptera stinging insects include the 
family Apidae (honey bee, bumblebee, and 
sweat bee) and Vespidae (yellow jacket, yel-
low- and white-faced hornets, and paper 
wasp). A worker honey bee can sting only 
once, leaving its barbed stinger in the skin; 
a wasp, hornet, and yellow jacket can sting 
multiple times (FIGURE 2).20

Bee and wasp sting allergies are the most 
common insect venom allergic reactions. 
A bee sting is more likely to lead to a severe 
allergic reaction than a wasp sting. Allergic 
reactions to hornet and bumblebee stings 
are less common but can occur in patients 
already sensitized to wasp and honey bee 
stings.20,21

❚ Management. Remove honey bee 
stingers by scraping the skin with a fingernail 
or credit card. Ideally, the stinger should be 
removed in the first 30 seconds, before the 
venom sac empties. Otherwise, intense lo-
cal inflammation, with possible lymphangitic 
streaking, can result.22 

For guidance on localized symptomatic 
care of bee and wasp stings and bites and 
stings from other sources discussed in this 
article, see “Providing relief and advanced 
care” on page E6.

Centipedes and spiders
❚ Centipedes are arthropods of the class 
Chilopoda, subphylum Myriapoda, that are 
characterized by repeating linear (meta-
meric) segments, each containing 1 pair of 
legs.23 Centipedes have a pair of poison claws 
behind the head that are used to paralyze 
prey—usually, small insects.23,24 The bite of a 
larger centipede can cause a painful reaction 
that generally subsides after a few hours but 
can last several days. Centipede bites are usu-
ally nonfatal to humans.23

❚ Spiders belong to the class Arachnida, 
order Araneae. They have 8 legs with chelicer-
ae (mouthpiece, or “jaws”) that inject venom 

into prey.25 Most spiders found in the United 
States cannot bite through human skin.26,27 
Common exceptions are black widow and 
brown recluse spiders, which each produce 
a distinct toxic venom that can cause signifi-
cant morbidity in humans through a bite, al-
though bites are rarely fatal.26,27

The brown recluse spider is described 
as having a violin-shaped marking on the 
abdomen; the body is yellowish, tan, or dark 
brown. A bite can produce tiny fang marks 
and cause dull pain at the site of the bite that 
spreads quickly; myalgia; and pain in the 
stomach, back, chest, and legs.28,29 The bite 
takes approximately 7 days to resolve. In a 
minority of cases, a tender erythematous 
halo develops, followed by a severe necrotic 

FIGURE 2

Wasp sting

Unlike a bee, a wasp does not deposit its stinger in the 
skin.

PH
O

TO
 SU

PPLIED
 B

Y
 PR

O
FESSO

R
 R

A
IM

O
 SU

H
O

N
EN

  
A

N
D

 D
ER

M
N

ET N
Z (W

W
W

.D
ER

M
N

ETN
Z.O

R
G

). R
EPR

IN
TED

 
W

ITH
 PER

M
ISSIO

N
.

FIGURE 3

Brown recluse spider bite

Here, a necrotic ulcer has developed at the site, 
subsequent to an erythematous halo. 
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A bee sting is 
more likely to 
lead to a severe 
allergic reaction 
than a wasp 
sting.

ulcer, or loxoscelism (FIGURE 3; 40% of cases) 
or scarring (13%), or both.29,30

In contrast, the body of a black widow 
spider is black; females exhibit a distinctive 
red or yellow hourglass marking on their 
ventral aspect.28,31 The pinprick sensation of a 
bite leads to symptoms that can include ery-
thema, swelling, pain, stiffness, chills, fever, 
nausea, and stomach pain.30,32 

❚ Management. Again, see “Providing 
relief and advanced care” on page E6. Con-
sider providing antivenin treatment for mod-
erate or severe bites of brown recluse and 
black widow spiders.

Fleas
Fleas are members of the order Siphonaptera. 
They are small (1.5-3.2 mm long), reddish 
brown, wingless, blood-sucking insects with 
long legs that allow them to jump far (12 or 
13 inches) and high (6 or 7 inches).33 Domes-
ticated cats and dogs are the source of most 
flea infestations, resulting in an increased risk 
of exposure for humans.34,35 Flea bites, which 
generally occur on lower extremities, develop 
into a small, erythematous papule with a halo 
(FIGURE 4) and associated mild edema, and 
cause intense pruritus 30 minutes after the 
bite.35-37 

Fleas are a vector for severe microbial 
infections, including bartonellosis, bubon-
ic plague, cat-flea typhus, murine typhus, 
cat-scratch disease, rickettsial disease, and 
tularemia. Tungiasis is an inflammatory bur-

rowing flea infestation—not a secondary in-
fection for which the flea is a vector.34,35 

❚ Preventive management. Repel-
lents, including products that contain DEET 
(N,N-diethyl-meta-toluamide), picaridin 
(2-[2-hydroxyethyl]-1-piperidinecarbox-
ylic acid 1-methylpropyl ester), and PMD  
(p-menthane-3,8-diol, a chemical constitu-
ent of Eucalyptus citriodora oil) can be used 
to prevent flea bites in humans.33,38 Studies 
show that the scent of other botanic oils, in-
cluding lavender, cedarwood, and pepper-
mint, can also help prevent infestation by 
fleas; however, these compounds are not as 
effective as traditional insect repellents.33,38

Flea control is difficult, requiring a mul-
timodal approach to treating the infested 
animal and its environment.39 Treatment of 
the infested domestic animal is the primary 
method of preventing human bites. Non-
pesticidal control involves frequent clean-
ing of carpeting, furniture, animal bedding, 
and kennels. Insecticides can be applied 
throughout the house to combat severe  
infestation.33,38

The Centers for Disease Control and Pre-
vention provide a general introduction to get-
ting rid of fleas for pet owners.40 For specific 
guidance on flea-eradication strategies and 
specific flea-control products, advise patients 
to seek the advice of their veterinarian.

Flies and biting midges
❚ Flies are 2-winged insects belonging to the 
order Diptera. Several fly species can bite, 
causing a local inflammatory reaction; these 
include black flies, deer flies, horse flies, and 
sand flies. Signs and symptoms of a fly bite 
include pain, pruritus, erythema, and mild 
swelling (FIGURE 5).41,42 Flies can transmit 
several infections, including bartonellosis, 
enteric bacterial disease (eg, caused by Cam-
pylobacter spp), leishmaniasis, loiasis, on-
chocerciasis, and trypanosomiasis.43 

❚ Biting midges, also called “no-see-
ums,” biting gnats, moose flies, and “pun-
kies,”44 are tiny (1-3 mm long) blood-sucking 
flies.45 Bitten patients often report not having 
seen the midge because it is so small. The bite 
typically starts as a small, erythematous pap-
ule that develops into a dome-shaped blister 

FIGURE 4

Flea bites

Bites produce a small, erythematous papule with halo.
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Most spiders 
found in the 
United States 
can’t bite 
through human 
skin. Common 
exceptions are 
black widow and 
brown recluse 
spiders.

and can be extraordinarily pruritic and pain-
ful.44 The majority of people who have been 
bitten develop a hypersensitivity reaction, 
which usually resolves in a few weeks. 

❚ Management. Suppressing adult biting 
midges with an environmental insecticide is 
typically insufficient because the insecticide 
must be sprayed daily to eradicate active 
midges and generally does not affect larval 
habitat. Insect repellents and biopesticides, 
such as oil of lemon eucalyptus, can be effec-
tive in reducing the risk of bites.44,45 

Mosquitoes
Mosquitoes are flying, blood-sucking insects 
of the order Diptera and family Culicidae. 
Anopheles, Culex, and Aedes genera are re-
sponsible for most bites of humans. 

The bite of a mosquito produces an indu-
rated, limited local reaction characterized by 
a pruritic wheal (3-29 mm in diameter) with 
surrounding erythema (FIGURE 6) that peaks 
in approximately 30 minutes, although pa-
tients might have a delayed reaction hours 
later.46 Immunocompromised patients might 
experience a more significant local inflam-
matory reaction that is accompanied by low-
grade fever, hives, or swollen lymph nodes.46,47 

Mosquitoes are a vector for serious infec-
tions, including dengue, Japanese encepha-
litis, malaria, and yellow fever, and disease 
caused by Chikungunya, West Nile, and Zika 
viruses.

❚ Management. Advise patients to re-
duce their risk by using insect repellent, 
sleeping under mosquito netting, and wear-
ing a long-sleeve shirt and long pants when 
traveling to endemic areas or when a local 
outbreak occurs.48

Ticks
Ticks belong to the order Parasitiformes and 
families Ixodidae and Argasidae. Hard ticks 
are found in brushy fields and tall grasses 
and can bite and feed on humans for days. 
Soft ticks are generally found around animal 
nests.29 Tick bites can cause a local reaction 
that includes painful, erythematous, inflam-
matory papular lesions (FIGURE 7).49 

Ticks can transmit several infectious dis-

FIGURE 5

Multiple fly bites

Bites exhibit erythema and mild swelling.
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FIGURE 6

Mosquito bite

Induration, a pruritic wheal, and surrounding erythema 
characterize a local reaction.
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eases. Depending on the microbial pathogen 
and the genus and species of tick, it takes  
2 to 96 hours for the tick to attach to skin and 
transmit the pathogen to the human host. 
The TABLE29,49,50 provides an overview of tick 
species in the United States, diseases that 
they can transmit, and the geographic distri-
bution of those diseases. 

❚ Management. Ticks should be re-
moved with fine-tipped tweezers. Grasp the 
body of the tick close to the skin and pull up-
ward while applying steady, even pressure. 
After removing the tick, clean the bite and the 
surrounding area with alcohol or with soap 
and water. Dispose of a live tick by flushing 
it down the toilet; or, kill it in alcohol and ei-
ther seal it in a bag with tape or place it in a 
container.50

Diagnosis and the utility 
of special testing
The diagnosis of insect, arachnid, and other 
arthropod bites and stings depends on the 
history, including obtaining a record of pos-
sible exposure and a travel history; the timing 
of the bite or sting; and associated signs and 
symptoms.18,51 

❚ Venom skin testing. For Hymenoptera 
stings, intradermal tests using a venom con-
centration of 0.001 to 1 μg/mL are positive 
in 65% to 80% of patients with a history of a 
systemic insect-sting allergic reaction. A neg-
ative venom skin test can occur during the 
3-to-6-week refractory period after a sting re-

action or many years later, which represents 
a loss of sensitivity. Positive venom skin tests 
are used to confirm allergy and identify spe-
cific insects to which the patient is allergic.11,12 

❚ Allergen-specific IgE antibody testing. 
These serum assays—typically, radioallergo-
sorbent testing (RAST)—are less sensitive 
than venom skin tests. RAST is useful when 
venom skin testing cannot be performed or 
when skin testing is negative in a patient who 
has had a severe allergic reaction to an insect 
bite or sting. Serum IgE-specific antibody test-
ing is preferred over venom skin testing in pa-
tients who are at high risk of anaphylaxis.52,53

Providing relief 
and advanced care
❚ Symptomatic treatment of mild bites and 
stings includes washing the affected area 
with soap and water and applying a cold 
compress to reduce swelling.54 For painful le-
sions, an oral analgesic can be prescribed. 

For mild or moderate pruritus, a low- 
to midpotency topical corticosteroid (eg, 
hydrocortisone valerate cream 0.2% bid), 
topical calamine, or pramoxine can be ap-
plied, or a nonsedating oral antihistamine, 
such as loratadine (10 mg/d) or cetirizine  
(10 mg/d), can be used.14,55 For severe itching, 
a sedating antihistamine, such as hydroxy-
zine (10-25 mg every 4 to 6 hours prn), might 
help relieve symptoms; H

1
- and H

2
-receptor 

antagonists can be used concomitantly.54,55

❚ Significant local symptoms. Large lo-
cal reactions are treated with a midpotency 
topical corticosteroid (eg, triamcinolone ace-
tonide cream 0.1% bid) plus an oral antihis-
tamine to relieve pruritus and reduce allergic 
inflammation. For a more severe reaction, 
an oral corticosteroid (prednisone 1 mg/kg; 
maximum dosage, 50 mg/d) can be given for 
5 to 7 days.54-56 

Management of a necrotic ulcer second-
ary to a brown recluse spider bite is symptom-
atic and supportive. The size of these wounds 
can increase for as long as 10 days after the 
bite; resolution can require months of wound 
care, possibly with debridement. Rarely, skin 
grafting is required.27,28,31

❚ VIT. Some studies show that VIT can 
improve quality of life in patients with pro-
longed, frequent, and worsening reactions to 

FIGURE 7

Tick bite

Embedding can provoke a painful, erythematous, 
papular lesion.
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insect bites or stings and repeated, unavoid-
able exposures.55,56 VIT is recommended for 
patients with systemic hypersensitivity and a 
positive venom skin test result. It is approxi-
mately 95% effective in preventing or reduc-
ing severe systemic reactions and reduces 
the risk of anaphylaxis (see next section) and 
death.57 The maintenance dosage of VIT is 
usually 100 μg every 4 to 6 weeks; optimal du-
ration of treatment is 3 to 5 years.58 

After VIT is complete, counsel patients 
that a mild systemic reaction is still possible 
after an insect bite or sting. More prolonged, 
even lifetime, treatment should be consid-
ered for patients who have58,59

• a history of severe, life-threatening al-
lergic reactions to bites and stings

• honey bee sting allergy
• mast-cell disease
• a history of anaphylaxis while receiv-

ing VIT.

Absolute contraindications to VIT include a 
history of serious immune disease, chronic 
infection, or cancer.58,59

Managing anaphylaxis
This severe allergic reaction can lead to death 
if untreated. First-line therapy is intramuscu-
lar epinephrine, 0.01 mg/kg (maximum single 
dose, 0.5 mg) given every 5 to 15 minutes.14,60 
Epinephrine auto-injectors deliver a fixed 
dose and are labeled according to weight. Ad-
ministration of O

2
 and intravenous fluids is 

recommended for hemodynamically unsta-
ble patients.60,61 Antihistamines and cortico-
steroids can be used as secondary treatment 
but should not replace epinephrine.56

After preliminary improvement, patients 
might decompensate when the epinephrine 
dose wears off. Furthermore, a biphasic reac-
tion, variously reported in < 5% to as many as 
20% of patients,61,62 occurs hours after the ini-

TABLE

Ticks and tick-borne diseases, and their US distribution29,49,50

Vector (genus and 
species)

Transmitted disease Distribution

Amblyomma

A americanum
Erlichiosis, southern tick-associated rash illness South and East 

Tularemia Nationwide

A maculatum Rickettsia parkeri rickettsiosis Gulf Coast

Dermacentor

D andersoni Colorado tick fever Rocky Mountain states

D andersoni Rocky Mountain spotted fever, tularemia Nationwide

D occidentalis Pacific Coast tick fever (Rickettsia philippi, strain 364D) Pacific Coast

D variabilis Rocky Mountain spotted fever, tularemia Nationwide

Ixodes

I cookei Powassan disease Northeast

I pacificus Anaplasmosis, Lyme disease Pacific Coast

I scapularis

Anaplasmosis Northeast, Upper Midwest

Babesiosis (Babesia microti), Powassan disease Northeast

Lyme disease Northeast, Upper Midwest, West

Rhipicephalus

R sanguineus Rocky Mountain spotted fever Nationwide
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The scent of 
botanic oils, 
including 
lavender and 
peppermint, can 
help prevent 
infestation by 
fleas.

tial anaphylactic reaction. Patients should be 
monitored, therefore, for at least 6 to 8 hours 
after an anaphylactic reaction, preferably in a 
facility equipped to treat anaphylaxis.17,56 

Before discharge, patients who have had 
an anaphylactic reaction should be given a 
prescription for epinephrine and training in 
the use of an epinephrine auto-injector. Al-
lergen avoidance, along with an emergency 
plan in the event of a bite or sting, is recom-
mended. Follow-up evaluation with an aller-
gist or immunologist is essential for proper 
diagnosis and to determine whether the pa-
tient is a candidate for VIT.14,17                           JFP

CORRESPONDENCE
Ecler Ercole Jaqua, MD, DipABLM, FAAFP, 1200 California 
Street, Suite 240, Redlands, CA 92374; ejaqua@llu.edu.
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