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allergic contact dermatitis due to poison ivy or poison oak is a common presenting complaint in the practices of many primary care physicians. While the clinical features are well described, reported treatment regimens vary in both topical and
systemic therapies. We review herein the variability of presenting morphologic feaof
tures the disease and common treatment regimens, with attention given to complications of therapy.
We also comment on the correct botanical designation, incidence, and immune mechanisms of the
disease state and review measures to avoid allergic contact dermatitis due to poison ivy and
poison oak.

(Arch
The problem of poison ivy and poison oak
dermatitis is well known to patients and
physicians alike. Approximately 50% to
70% of the general population are clini¬
cally susceptible to poison ivy/oak derma¬
titis.1 4 It is a significant occupational haz¬
ard to agricultural and forestry workers,
accounting for 0.11% of all worker's com¬
pensation cases and more than 10% of all
US Department of Agriculture Forestry Ser¬
vice lost-time injuries.1·5
Poison ivy and poison oak are mem¬
bers of the genus Toxicodendron. They both
produce urushiol, which denotes a group
of related catechols that have the prop¬
erty of significant antigenicity when ap¬
plied topically to the skin. The historical
notion that blacks are less likely to be sen¬
sitized than whites is not supported by pub¬
lished investigations.6·7 Atopic individu¬
als are relatively less sensitive, with one
study demonstrating that 15% of a group
of atopic subjects were sensitive com¬
pared with 61% of controls.1·8 Some pa¬
tient groups demonstrate well-defined im¬

munologie tolerance. Normally, epidermal
antigen-presenting cells (Langerhans cells)
facilitate the development of T-helper cell
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populations that recognize foreign epider¬
mal antigens. The oral ingestion of anti¬
gens (bypassing Langerhans cells) may al¬
low the development of suppressor T-cell
populations. These suppressor T-cell popu¬
lations can inhibit the response to epider-

mally applied antigen.3
A commonly cited example

is the
relative tolerance of native Hawaiians to
mango dermatitis compared with that of
individuals emigrating to Hawaii.1 The
skin of the mango fruit contains a com¬
pound that antigenically cross-reacts
with urushiol. Relative tolerance to
mango dermatitis may represent a natu¬
rally occurring experiment in induction
of tolerance similar to the laboratory ef¬
forts to induce tolerance in guinea pigs
to urushiol. Oral administration is far
more effective in inducing tolerance in
naive guinea pigs than in those previ¬
ously sensitized to urushiol through
topical application of antigen.910 The
implication that early oral exposure to
antigenic substances or cross-reacting
allergenic substances in the diet might
induce subsequent tolerance in adults
has many proponents and has been
cited as an explanation for the observed
tolerance of native Hawaiians to mango
dermatitis.

Other studies attempting

to

induce tolerance in

previously sensitized individuals have demonstrated
only partial success at the price of pruritus ani urti¬
caria and generalized itching.4·11 These studies parallel
the difficulty noted in desensitizing guinea pigs that
have demonstrated previous sensitivity to urushiol an¬
tigens.1 There remains no US Food and Drug
Administration-approved and reliable oral regimen for
desensitization.
The phenomenon of poison ivy/oak dermatitis re¬
sults from exposure to plant resins found within the
roots, stem, and leaves of plants of the genus Toxicodendron and related cross-reacting plant species. The
resin is not found on the surface of the plant unless
crush injury induces release of the product. It is un¬
known whether the flowers or berries of the plant con¬
tain antigenic resins. Reports exist that honey pro¬
duced by bees feeding on poison ivy/oak is
nonantigenic but exceedingly bitter.12 Poison oak

(Toxicodendron diversilobum), poison ivy (Toxicoden-

dron radicans), and poison sumac (Toxicodendron vernix) all produce a similar urushiol product, although
there are subtle chemical differences regarding C13,
C15, or C17 side chains on the catechol ring. Related
cross-reacting plants include the Japanese lacquer tree,
the mango rind (responsible for the "Florida grin"),
cashew nutshell oil (Swizzle stick dermatitis), the poi¬
son wood tree, and the ginkgo tree.13
Clinical aspects of poison ivy/oak dermatitis re¬
quire an intact cell-mediated immune response in pre¬
viously sensitized individuals. The extent of this re¬
sponse depends on the degree of sensitization of the
individual, the site of exposure, and the quantity of an¬
tigen involved. While the resin is water degradable, the
rapidity of urushiol binding to the epidermis requires use
of soap and water within 15 minutes of exposure to ef¬
fect significant diminution of the clinical response.14 Co¬
pious quantities of water should be used before using the
soap to prevent the possibility of expanding the area of
resin contact through soap application. The onset of symp¬
toms begins within 24 to 72 hours after exposure, with
new lesions occurring up to 14 days from the expo¬
sure.2·15 Deposition of allergen on sun-exposed (Langer¬
hans cell-depleted) skin may also contribute to a de¬

layed response.16
Exposure generally occurs via direct plant contact
(including dried stems and roots). Other avenues of ex¬
posure include smoke from burning brush, resin on fur
of animals, and contaminated clothing. The initial erup¬
tion is usually erythematous and papulovesicular and of¬
ten occurs in a linear array. Urticarial plaques and bullae
may develop, and edema on the face, neck, extremities,
and genitalia can be extreme. Blister fluid does not con¬
tain urushiol (antigen) and cannot propagate the erup¬
tion via autoinoculation.1 The illusion of auto inocula¬
tion results from the variation in time of onset of the clinical

owing to the site of involvement, antigen load,
and individual sensitivity.
Unfortunately, no specific treatment for Toxicodendron allergic contact dermatitis exists. Prevention through
the avoidance of resin exposure is the most reliable means
of prophylaxis. Barrier creams may be used adjunctively
to prevent exposure. While a number of topical prod¬
ucts are touted as effective therapy, few influence the
course compared with standard bland wound care.12 The
introduction of superpotent topical corticosteroids early
in the course of the eruption may be an exception to this
rule (Table).17·18
Therapy often is directed toward the amelioration
of pruritus, erythema, and vesiculation. The use of tepid
baths, cool compresses with astringent solutions (alu¬
minum subacetate [Burow'ssolution],Domeboro [Miles
Ine, Elkhart, Ind]), or bland shake lotions (calamine) can
be effective measures to promote drying of the lesions.
Oral antihistamines can provide transient symptomatic
improvement of pruritus through their sedative effect.
The use of topical antihistamines, topical anesthetics con¬
taining benzocaine, and antibiotics containing neomycin sulfate should be avoided because of the potential to
elicit sensitization and the development of an iatrogenic
contact dermatitis in addition to the already present poi¬
son ivy dermatitis.
With established disease, superpotent topical cor¬
ticosteroids (betamethasone dipropionate, clobetasol
propionate, diflorasone diacetate) may slightly reduce
erythema and pruritus, but they do little to alter the
overall course and natural history of most lesions.1·18
As noted previously, however, the early application of
potent topical corticosteroids can alter the natural
reaction

'

of allergie contact dermatitis as well as signifi¬
decrease
pruritus.18 This fact is important when
cantly
counseling patients about what to expect from
therapy. Over-the-counter topical hydrocortisone is
ineffective for all but the very mildest of presentations.
Abrupt discontinuation of superpotent topical cortico¬
steroids can result in rebound inflammation since con¬
tact dermatitis, which is still active, is no longer sup¬
pressed by the topical corticosteroid.
Finally, systemic corticosteroids have been recog¬
nized for their ability to dramatically impact the subjec¬
tive and objective course of poison ivy/oak allergic con¬
tact dermatitis. Oral prednisone treatment at an initial
dosage of 1 mg/kg per day tapered over 14 to 21 days is
a standard regimen.19 The ideal length of therapy is de¬
batable. Some physicians recommend a 12-day regimen
beginning at 1 mg/kg, with a 25% reduction in dosage
every 3 days.18
Complications can result from the use of shorter
courses of corticosteroid therapy available in prepack¬
aged dosepaks, resulting in significant rebound
flares.1·14'20"22 These products generally begin with an ini¬
tial dosage approximately one half that of the commonly
recommended dosage, with rapid tapering, until treat¬
ment is discontinued by day 6. The manufacturer's prescribing information for methylprednisolone dosepaks
notes that "it should be emphasized that dosage require¬
ments are variable and must be individualized on the ba¬
sis of the disease under treatment and the response of
the patient."23 Three patients with poison ivy exposure
who experienced rebound flares of allergic contact der¬
matitis are presented herein.

ously, she had presented with a pruritic papulovesicu-

course

lar linear

eruption over the forearms, chest, and upper

thighs. Therapy with a methylprednisolone dosepak
begun. On day 5 of therapy, she noted exacerba¬
tion of the skin lesions and itching, and treatment
with a second dosepak was initiated (Figure 2). She

was

again demonstrated improvement but had a dramatic
resurgence of symptoms 5

days into

her second

Examination demonstrated linear

erythematous

forearm, chest,
breasts, and upper thighs. An 8X4-cm crusting plaque

papulovesicular

lesions

over

the

noted on the right breast. Therapy with solution
soaks (Burow's), 25 mg of oral hydroxyzine four times
daily as needed, and 1 mg/kg per day of prednisone
was initiated, with slow tapering over 14 days.
Therapy with topical antihistamine lotion containing
diphenhydramine was discontinued because of con¬
cern that it could be contributing to the ongoing aller¬
gic contact dermatitis. The patient responded rapidly
to this therapeutic intervention.
was

CASE 3
'

A

44-year-male physician presented with a 2-week his¬

tory of poison ivy dermatitis

on

his forearms that had

REPORT OF CASES

CASE 1

After

performing yard work, a 28-year-old female phy¬

sician recognized poison ivy plants within her work area.

Forty-eight hours after exposure, she noted a pruritic erythematous papulovesicular eruption on her arms and neck.
She was treated by another physician with generic topi¬
cal fluocinolone acetonide and an oral methylpredniso¬
lone dosepak (4-mg tablets for 6 days). Her condition ini¬
tially improved, but on day 5 of treatment, she noted a
dramatic exacerbation of her eruption characterized by
intense pruritus, erythema, and vesiculation with in¬

volvement of extensive areas of her arms, neck, and face
(Figure I ). She responded to a 14-day tapering course
of prednisone without complication. Her initial dosage
was 60 mg, decreasing to 5 mg on the 14th day of therapy.
CASE 2

45-year-old woman was referred from the emer¬
gency department for evaluation. Twelve days previA

treat¬

ment course.

1. Left side of the face of patient 1 shows
dermatitis after rapid steroid tapering.

Figure

flaring of contact

Figure 3. Wrist of patient 3 shows contact dermatitis resulting from
poison ivy and neomycin sulfate.
matitis that clinically mimics refractory poison ivy der¬
matitis. Case 3 also demonstrates this complication of

therapy. Recognition of adequate dosage and duration of
therapy necessary to suppress the time course of the in¬
flammatory reaction in allergic contact dermatitis is im¬

portant for effective treatment. Careful selection of topi¬
cal

2. Arm of patient 2 shows
steroid tapering.

Figure

flaring of contact dermatitis after rapid

developed after yard work and known exposure to the
plant. The patient had treated himself topically with

old prescription of 0.1% triamcinolone cream with
initial improvement. After 1 week, however, the le¬
sions became crusted and appeared to be infected and
the patient switched the topical therapy to a triple an¬
tibiotic ointment containing neomycin sulfate and
started treatment with 250 mg of oral cephalexin four
times daily. He noticed worsening of his condition and
new blister formation within 4 days of beginning this
an

is also essential.
The role of prevention cannot be overemphasized
in the management of poison ivy/oak allergic contact
dermatitis. Education to plant characteristics with rec¬
ognition of poison ivy/oak in the environment remains
the most reliable preventive step. Barrier creams as an
adjunct to prevention have been used with variable ef¬
fectiveness by the US Forestry Service. The history of
barrier creams for prevention of poison ivy/oak aller¬
gic contact dermatitis involves the use of agents rang¬
ing from silicone-based and oil-repellent creams to
oxidants, such as sodium personate.24 Several overthe-counter products are available that may serve as
partial barriers to help prevent urushiol contact with
the skin. The most effective of these is an outdoor
cream based on a linoleic acid dimer (Stokogard
treatment

cream,

Stockhausen, Greensboro, NC).25"27

regimen.

At examination (Figure 3), crusted vesicles were
in a localized distribution on the wrists, correspond¬
ing to sites of antibiotic ointment application. This neo¬
mycin product was discontinued, and cool water com¬
presses with fluocinonide gel were prescribed for topical
use twice daily, which was tapered to single daily use af¬
ter 1 week. Subsequently, patch testing confirmed that
the patient had contact allergy to neomycin.

CONCLUSION

seen

COMMENT

The first case presented above reflects the anecdotal re¬
ports of severe flares of poison ivy/oak allergic contact
dermatitis with inadequate dosing and duration of oral
corticosteroid therapy.2·3·6·17"19 The second case also dem¬
onstrates this point but also highlights the potential for
some topical therapies to cause a secondary contact der-

The
son

treatment of allergic contact dermatitis from poi¬
ivy begins with prevention. Recognition of the

characteristics is crucial for avoidance. Barrier
for those individuals exquisitely sensitive or
occupationally exposed can be helpful in diminishing·
antigen exposure. Soap and water used within a few
minutes of contact can decrease or eliminate the ex¬

plant

creams

pected allergic contact reaction. Systemic corticoste¬
roids used in adequate dosages (initially 1 mg/kg per
day) for sufficient time (12 to 21 days) can be dra¬
matically beneficial for the more severe clinical mani¬
festations of disease. Finally, topical therapy with
bland shake lotions, tap water compresses, or mildly
astringent solutions (Burow's) can be symptomatically
useful. Superpotent topical corticosteroids, especially

early in the eruption, can reduce erythema and itch¬
ing. Sedating antihistamines may also play an adjunctive role.

11.

Persistent, recurrent,

or

spreading poison ivy der¬

several weeks should raise questions about
the specific diagnosis, adequacy of therapy, or compli¬
cations of the therapy itself.
matitis
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