Reactions to Imported Fire Ant

Stings

Richard D. deShazo, M.D., and Maria Soto-Aguilar, M.D.

ABSTRACT

Reactions to the sting of the imported fire ant are an
increasing problem for residents of the Gulf South. Three
recent evolutionary changes suggest that the habitat of the ants
will continue to expand. This article gives a brief review of the
problem, including unresolved questions related 10 manage-
ment of sting reactions. (Allergy Proc 14:13-16, 1993)

HISTORICAL PERSPECTIVES AND
EPIDEMIOLOGY

ire ants appear to have been introduced into the

United States early in this century through the port
of Mobile, Alabama.' The insects were initially an
agricultural problem as their mounds damaged agricul-
tural equipment used for farming, and, occasionally,
the ants attacked food crops. As colonies became more
dense, reports of attacks on livestock occurred. This
continues to be a problem. With further spread of the
ants, concentrations as high as 200 colonies per acre
and greater have been reported in some southern states.?
By 1985, the ants had infested 250 million acres in
much of Florida, South Carolina, Georgia, Alabama,
Louisiana, and Mississippi and had been noted to be
present in North Carolina, Tennessee, Arkansas, Okla-
homa, Texas, and Puerto Rico. The previous estimate
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that the spread of the ants would be limited by average
minimum temperatures of —12.5°C (10°F)® probably
no longer holds true for several reasons. Hybrids of
Solenopsis invicta and S richteri, the two imported fire
ant species, have been found in northern Mississippi
and Alabama. The hybrid is apparently more cold
tolerant than the original species. Other recent adapta-
tions include the appearance of multiple queens in fire
ant colonies and the use of streets and highways as heat
sumps that facilitate overwintering of the ants (Fig. 1).
At present, 30 to 60% of the population in urban
areas infested by fire ants are stung each year.* In
stinging, the ant attaches itself to the skin using its
mandibles, arches its body, and injects up to .11 uL of
venom through a stinger located in the distal abdomen
(Fig. 2). The ant then rotates its body around the
mandibles and stings repeatedly. The venom induces
an immediate, severe burning sensation at the site of
the sting, followed by itching that may last for days.’

FIRE ANT YENOM ALLERGENS

n a series of recent studies, Hoffman and colleagues®
have increased our limited knowledge of the con-
stituents of imported fire ant venom. Ninety to 95% of
the venom is composed of water insoluble piperidine
alkaloids that are irritant in nature and probably cause
the sterile pustule, which is a characteristic of most fire
ant sting sites at 12 to 24 hours. Four S invicta proteins,
which make up only 0.1% of the venom by weight,
have been isolated and characterized. So! i I composes
2 to 5% of venom protein and appears to have a
molecular weight of 37,000 d. So/ i Il venom composes
approximately 67% of venom, has an apparent molec-
ular weight of 28,000 d, and has phospholipase activity
as does Sof i 1. Sol i I1I composes about 30% of venom
protein with a molecular weight of 26,000 d and has
neurotoxin activity. Sol i IV composes some 9% of
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Figure 1. Typical fire ant mound near curbing in a residential
area in Mobile, Alabama.

venom protein with a molecular weight of 15,000 d and
seems to be present only in S invicta.> All four proteins
appear to be important allergens, and all four are im-
munologically unrelated to each other. Venoms from
the two imported fire ant species are highly cross-
reactive in both RAST and RAST inhibition.

The production of monoclonal antibodies to these
venom proteins has allowed development of immu-
noassays for their quantitation in venom preparations
obtained using various techniques and in whole-body
extracts,

VENOM VERSUS WHOLE-BODY EXTRACTS

everal studies have demonstrated the variable quan-
tity of venom proteins in commercially available
whole-body extracts of imported fire ants, which are
the only reagents available for diagnosis and treat-
ment.'®"" Using immunoassays for So/ i 111, Hoffman
has demonstrated 10 to 16 ug/mL of that allergen in
commercial whole-body extracts. Concentrations of So/
i 11 have been more variable and range from extracts

Figure 2, Fire ant in the process of stinging.
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containing very httle allergen to potent extracts con-
taining 7 to 25 ug/mL. Present techniques for obtaining
venom from fire ants involve obtaining venom sacks of
ants by dissection and are extremely laborious. Com-
mercial techniques to facilitate obtaining larger quan-
tities of venom have been developed.

REACTIONS TO IMPORTED FIRE ANT STINGS

Reactions to fire ant stings may be classified as local,
systemic (anaphylactic), and other. At least three
types of local reactions occur; a wheal-and-flare reac-
tion, a sterile pustule, and a large local reaction.?

Immediate pain associated with a wheal-and-flare
reaction followed by intense itching is the typical local
reaction experienced by all who are stung by fire ants
(Fig. 3). The wheal-and-flare reaction usually resolves
in 30 minutes to an hour. A papule forms and evolves
into a fully developed sterile pustule at the site of the
sting within 24 hours. The histologic features of the
pustule at 24 hours include necrotic tissue with cellular
infiltration of polymorphonuclear cells, lymphocytes,
and eosinophils.'> This pustule is pathognomonic for
imported fire ant (IFA) stings in the United States. The
epidermis covering the pustule sloughs off over 48 to
72 hours, and healing takes place in 3 to 10 days,
leaving a superficial scar or macule. Usually no treat-
ment is indicated to prevent or resolve the pustules, If
there are multiple lesions, and if they become excor-
iated and superinfected, pyoderma or even sepsis can
develop. This is a special problem in diabetic patients
stung on the lower extremity.

Between 17 and 56% of patients have large local
reactions at the site of the IFA sting.'? These lesions are
erythematous, edematous, and indurated areas contig-
uous to the sting site (Fig. 4). They are extremely
pruritic and last 24 to 74 hours. Large local reactions
to fire ant stings have been shown to be mast-cell
dependent, IgE-mediated, late-phase reactions.'?> His-
tologic examination of these reactions reveals cellular
infiltrates of eosinophils and neutrophils with fibrin

deposition in a gel structure. This gel structure facili-
tates the trapping of tissue fluids and edema formation,
which in extreme cases may cause compression of
nerves and blood vessels in affected extremities. These
reactions are best treated symptomatically with oral
antihistamines, topical corticosteroid ointments, and
local anesthetic creams. If severe, they may require
elevation of the extremity and systemic corticosteroid
treatment for several days to relieve the discomfort and
swelling and to prevent the need for decompressive
surgery. These reactions do not require further evalua-
tion or immunotherapy, inasmuch as they have not
been shown to predispose patients to systemic allergic
reactions.®

Systemic or anaphylactic reactions, on the other
hand, are IgE-mediated reactions that involve symp-
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Figure 3. Fully developed sterile pustules 24 hours afer three
fire ant stings in a normal person who did not experience a
large local or systemic reaction to the stings.

toms and signs at sites remote from the sting site:
generalized urticaria, cutaneous or laryngeal edema,
bronchospasm, and/or cardiovascular collapse. Urti-
caria and angioedema are estimated to occur in 16% of
stings and life-threatening anaphylaxis follows 0.6 to
4% of stings.® Thirty-two documented deaths due to
IFA stings have been reported in the southern United
States.'> Emergency room physicians in areas infested
with IFA know to check between the toes and elsewhere
on the lower extremities for evidence of fire ant stings
when patients present with anaphylaxis. Anaphylaxis
usually occurs shortly after a sting. However, a case
report described such a reaction hours after a sting."*
Other, unusual neurotoxic reactions to IFA stings
have been reported,'® including focal or generalized
seizures and peripheral neuropathy occurring minutes
to 36 hours after urticaria, angioedema, or large local
reactions, The pathogenetic mechanisms causing the

Figure 4. Developing late phase allergic reaction 6 hours afier
fire ant sting in a patient with a history of large local reactions.
A developing sterile pustule is present in the center of the
reaction.
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reactions. The pathogenetic mechanisms causing the
neurologic reactions are uncertain. There is reason to
think they could be toxic or immunologic in origin.
Nephrotic syndrome also has been reported as a com-
plication of ant stings.'® More recently, the attack of a
neonate in bed by fire ants was reported.’ The infant
experienced an almost fatal reaction of shock, coma,
hemolytic anemia, and coagulopathy."’

IMMUNOTHERAPY FOR PREVENTIO
OF ANAPHYLAXIS :

tudies of anaphylaxis in response to the stings of
other Hymenoptera, such as honeybees and yellow
jackets, have established that the production of IgE
after stings is common and often transient. Further-
more, the clinical manifestations of anaphylaxis, the
probability of serious reactions after subsequent stings,
and the duration of sensitization tend to be higher in
adults than in children. The natural history of sensitiv-
ity to [FA stings, however, is unknown, and the indi-
cations for immunotherapy to prevent the recurrence
of IFA sting anaphylaxis are therefore unclear.

The experience with immunotherapy for honeybees,
yellow jackets, and wasps has demonstrated that whole-
body extracts are of no value, because they contain
little or no venom. Venom immunotherapy, on the
other hand, has shown to be safe and effective in
patients with systemic reactions after honeybee and
yellow jacket stings.'®'® Extracts of IFA venom are not
yet commercially available and whole-body IFA ex-
tracts presently are used to diagnose and to treat thou-
sands of affected patients who live in infested areas.
Fortunately, there is a substantial, although variable,
amount of venom in IFA whole-body extracts (IFA-
WBE). Treatment consists of weekly subcutaneous in-
jections of IFA-WBE, with the dose increasing until a
maintenance dose, usually 0.5 mL of a 1:10 dilution, is
reached. This maintenance dose is then given monthly
or at longer intervals for at least 3 to 5 years. The
effectiveness of IFA-WBE was first supported in a study
by Hylander et al.?® Findings of that study suggested
that IFA-WBE contains relevant allergens and that
immunotherapy with IFA-WBE is efficacious for most
patients by 2 years, at which time patients tolerate stings
without reaction. In additional studies, sting challenges
in 30 patients with previous systemic reactions and
subsequent immunotherapy with IFA-WBE induced no
systemic reactions.”’ Research is under way to develop
IFA venom for diagnosis and therapy. In our own
practice, each new lot of commercial [IFA-WBE is tested
before use in diagnosis and treatment by using skin
testing in a panel of patients known to have IgE to IFA
venom to assure that the relevant allergens are present.

Two native species of fire ants, S xyloni and S aurea,
have been reported to cause systemic reactions as well,
but less is known about the constituents of their venom.
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CHEMICAL CONTROL OF IMPORTED
FIRE ANTS

arlier attempts to control fire ants led to the use of
E pesticides that were toxic to wildlife and were thus
discontinued. The two approaches to control fire ants
presently available include treatment of individual
mounds and “broadcast” treatments. These techniques
have recently been reviewed in detail.?? Treatment of
individual mounds with pesticides including diazinon
granules or drenches or injecting mounds with chlor-
phyrifos only temporarily clears small areas, Broadcast
treatments use baits which attract ants. The baits consist
of soybean oil, corn grits, and a chemical agent. The
bait is picked up by a worker and taken deep into the
mound and eventually fed to the queen. Baits have
been impregnated with insecticides and synthetic ver-
sions of natural insect growth hormones. These agents
appear to be capable of clearing large areas of ants for
months at a time.

CONCLUSION

Fire ant stings are the source of increasing numbers
of allergic reactions to their venom in residents of
the Gulf south and southeastern United States. As the
ants continue to adapt to their adopted environment,
this problem can be anticipated to increase. A better
understanding of the natural history of fire ant allergy,
the allergens in fire ant venom, and the availability of
venom for diagnosis and for treatment is needed.

REFERENCES

1. Lofgren CS, Banks WA, Glancey BM. Biology and control of
imported fire ants. Annu Rev Entomol 20:1-30, 1975.

2. Lofgren CS. The economic importance and control of im-
ported fire ants in the United States. In: Vinson BS, ed. The
Economic Impact and Control of Social Insects. New York:
Praeger Press, 1986:227-256.

3. Lofgren CS. History of imported fire ants in the United States.
In: Lofgren CS, Vander Meer RK, eds. Fire Ants and Leaf-
Cutting Ants: Biology and Management. Boulder, Colo.:
Westview Press, 1986 pp. 36-47.

4. deShazo RD, Butcher BT, Banks WA, Reactions to the stings
of the imported fire ant. N Engl J Med 323:462-466, 1990.

5. Hoffman DR. Allergens in Hymenoptera venom. XVII. Al-
lergenic components of Solenopsis invicta (imported fire ant)
venom, J Allergy Clin Immunol 80:300-306, 1987.

6. Hoffman DR, Dove DE, Jacobson RS. Allergens in Hyme-
noptera venom. XX. Isolation of four allergens from im-

16

20.

21.

22,

ported fire ant (Solenopis invicta) venom. ] Allergy Clin
Immunol 82:818-827, 1988.

Hoffman DR, Dove DE, Moffitt JE, Stafford CT. Allergens
in Hymenoptera venom. XXI. Cross-reactivity and multiply
reactivity between fire ant venom and bee and wasp venoms.
J Allergy Clin Immunol 82:828-834, 1989.

Stafford CT, Hoffman DR, Rhoades RB. Allergy to imported
fire ants. South Med J 82:1520-1527, 1989.

Hoffman DR, Smith AM, Schmidt M, Moffitt JE, Guralnick
M. Allergens in Hymenoptera venom. XXII. Comparison of
venoms from two species of imported fire ants, Solenopsis
invicta and richteri. J Allergy Clin Immunol 85:988-996,
1990.

Butcher BT, deShazo RD, Ortiz AA, Reed MA, Superiority
of Solenopis invicta venom to whole-body extract in RAST
for diagnosis of imported fire ant allergy. Int Arch Allergy
Appl Immunol 85:458-461, 1988.

Butcher BT, Reed MA. Crossed immunoelectrophoretic stud-
ies of whole body extracts and venom from the imported fire
ant Solenopis invicta. J Allergy Clin Immunol 81:33-40,
1988.

deShazo RD, Griffing C, Kwan TH, Banks WA, Dvorak HF.
Dermal hypersensitivity reactions to imported fire ants. J
Allergy Clin Immunol 74:841-847, 1984.

Rhoades RB, Stafford CT, James FK, Jr. Survey of fatal
anaphylactic reactions to imported fire ants stings: Report of
the Fire Ant Subcommittee of the American Academy of
Allergy and Immunology. J Allergy Clin Immunol 84:159-
162, 1989.

Bloom FL, DelMastro PR. Imported fire ant death: A docu-
mented case report. J Fla Med Assoc 71:87-90, 1984.

Fox RW, Lockey RF, Bukantz SC. Neurologic sequelae fol-
lowing the imported fire ant sting. J Allergy Clin Immunol
70:120-124, 1982.

Swanson GP, Leveque JA, Nephrotic syndrome associated
with ant bite. Tex Med 86:39-41, 1990.

Hardwick WE, Royall JA, Pettit BA, Tilden S). Near fatal
ant envenomation of a newborn. Pediatrics 90:622-624,
1992.

Miiller UR. Insect Sting Allergy: Clinical Picture, Diagnosis
and Treatment. Stuttgart; New York: Gustav Fischer, 1990.

Miiller U, Helbling A, Berchtold E. Immunotherapy with
honeybee venom and yellow jacket venom is different regard-
ing efficacy and safety. J Allergy Clin Immunol 89:529-535,
1992.

Hylander RD, Ortiz AA, Freeman TM, Martin ME. Imported
fire ant immunotherapy: Effectiveness of whole body extracts.
J Allergy Clin Immunol 83:232, 1989.

Freeman TM, Hylander R, Ortiz A, Martin ME. Imported
fire ant immunotherapy: Effectiveness of whole body extracts.
J Allergy Clin Immunol 90:210-215, 1992.

Banks WA. Chemical control of imported fire ants. In: Vander
Meer RK, Jaffe K, Cedeno A, eds. Applied Myrmecology—
A World Perspective. Boulder, San Francisco, & Oxford:
Westview Press, 1990, pp. 596-603. (]

January-February 1993, Vol. 14, No. 1



Now, for
allergic rhinitis...

ONCE
DAILY
FOR
RELIEF

ONCE DAILY

N&Es3cort.

(triamcinolone acetonide)

Turns patient complaints...Into patient compliance

Please see brief summary of prescribing information on adjacent page




ONCE DAILY FOR RELIEF

Nasal
Inhaler

triamcinolone acetonide

Turns patient complaints...Into patient compliance

oALLY

Nasacort

(triamcinolone acelonide)

For intranasal Use Only
Shake Well Before Using

BRIEF SUMMARY

CONTRAINDICATIONS: Hypersensithvity 10 any of the ingredients of this preparation
contramdCates i1s use

WARNINGS: The repiacement ol a systermic corticostenoid with a fopical corcod can be
accompanied by signs of adrenal insuliciency and, in addlion, some pabents may expenence
symptoms of withdrawal, e.g, joint and/or muscular pain, lassitude and depression Patents
previously treated for projlonged penods with Systemic coricosterods and ranshermed 10 lopcal
COMCoids shoukd be car monitored for acute adrenal insufciency in response 10 stress. In
those pabents who have ma o other chinical condiions requinng ~ferm

corticostercd treatment, 100 raped a decrease N Syslemic CorCosterosds may cause a severe
exacerbation of thes symploms

Chiliran who are on immul m&mﬂ are more susceptible 1o infactions than healtthy
childron. Chickenpox and can have a morfe senous or even fatal course
nnchkﬁonm-mwmmdm In such children, of in adults who
have not had these diseases, paricular care should be taken lo avold exposure. i ex

herapy with vancella zoster immune globulin (VZIG) or INtravenous C n
(IVIG), as appropriate, may be indicated i chickenpox . reatment wih antiviral agents
may be considered

The use ol Nasacon Nasal Inhaler with allemate-day systemic pradnisone could increase the
Wkeihood of hypothalamec-piutary-adrenal (HPA) suppression compared 10 a therapeutc dose
of either one alone Therelore, Nasacon Nasal inhaler should be used with cauton in patients
already receving alemale-day prodnisone treatment for any disease

PRECAUTIONS

General: In chnical studhas with tnamcnolone acetonide adminstenad ntranasally, the
development of localized ndections of the nose and pharynx with Candida albxcans has rarely
occurmad. When such an infechon develops i ® reatment with appropriate local
theragy and decontnuance of ieatment with Nasacon Nasal inhaler

Tramcinolone acelonide adminestered iniranasally has Deen shown 10 be absorbed inio he
SYSIOMIC CIrCUlabon in humans. memwmmmms.mmbhm
found in normal volunteers Nasacoﬂm-lwmc%‘nayhr&zdaundndmasarm

adrenal response 10 a sot hour cosyniropn fest. In the same study prednisone 10 'TEL &
significantly reduced adrenal response 1o ACTH over the same Dorm see CLINICAL TRIALS
secton)

Nasacort Nasal inhaler should be used with cauton, f at all, in pabents wih actve O quescent
luberculous infections of the respiralory iract of in patients with untrealed fungal, bactenial, or
systemic viral infechons o oculy herpes simplex

Because of the inhiDaory efiect of cordcosierods on wound healing in pabents who have
expenenced recent nasal saptal ulcers, nasal surgery Of Tauma. a CoCosiertsd should be
used with caution until heaking has occurmed

When used al excessive doses, sysiemic corcosterod eflects such as hyperconicism and
adrenal may appear I such changes occur, Nasacor Nasal inhaler should be
discontinued siowly, consistent with accepled procedures for discontinung oral sterosd therapy
Information for Patients: Patents ne-r\g roated with Nasacon Nasal inhaler should recewe
the lollowng informabon and instruchons

Pabents who are on immunosuppressant doses of cortcosterceds shoukd be warned 10 avosd
exposure 10 chickenpox or measkes and, f exposed, 10 obtasn medical advice

Pabents should use Nasacor Nasal inhaler af reguiar inlervals since s eflectveness depends
on s regular use, A decrease In symploms may OCCUr as S00n &5 12 hours afler starsing sterod
Maovw\cgonef can be expacied to occur within a few days of inlkating ther n allergec

rhints. The take the medicabon as directed and should not exceed
prescribed The patient should contact the physician §f symploms do nat improve afler
thren waeks, or f the condiion worsens. Nasal imtaion and/or burning or stinging aller use of

the sprasy occur only rarsly with this product
oCCur

For the proper use of fhus unit and 10 ataen maxmum improvemant, the patent should read and
follow the accompanying pabent instructions carefully, Because the amount dspensed per puff
may not be consstent, i is important 1o shake the canisier well. Also, the canister should be
m.cmr!m ater N’.‘l} acmatcns

pationt should contact the physscian il they

C is: Arwmal studhes of Inamenolona acetonde 10 lest its
CarenOgentc m&l afe underway
Impairment of Fertility: Male and female rats which were admenisterad oral inamcinolone

m'/day, as caiculaled on a surface

acetonide ol doses as as 15 meg/kg/day (110 v
eJ maxmum human dose, for

area bass) exhibited no evidence of impared fartiblty

comparnson, is 6.3 mcg/kg day [240 mog/m® °§5 However, a few Ioman:rm which recerved
ralemally loxic doses of 8 or 15 mog/kg/day (60 meg/m#/day or 110 mog/m*/day, respactively
as calculated on a surtace area basis) exhibded dystoc:a and prolonged

NADEX193(XIA

Developmental ioocity, which included increases m letal resorptions and salibinns and
uecrmwsmupug and survival, also occurmed al the matemally looc doses
(25 - 150 meg 110 mog/'mé/day, as calculated on a surface area bass)
Reproductve of lemale rals and aflects on letuses and WBTE COMparable
between groups that recesved placebo and non-lome of margnally ioxe doses (0.5 and 1.0 meg
kg/day or 38 mog/mé/day and 7.0 mog/mé/day)

 Pr y Category C. Like other comomsds, tnamonolons acetonide has been
shown 10 be ter un':-nsandrabms'rer effects, which occumed m both species
al 002, 0.04 and 008 mg/kg day | 270 and 540 mog/m/day in the rat and
320, 640 and 1280 meg/m*/day in rm&manWmeamLMa
low incidence of cleft and/or inemal hydrocephaly and axial skeletal defects. Teralogenic
eflects, including CNS and cranial maliormations, have also been observed in non-human
mmsaio‘u'ng:guayfawmmmwﬁ?mqnﬁday]Mmdcmoo-lﬁmm
0.5 mg/kg/day used in these toxicology studies are approximately 12 8, 25.5, 51, and 3187
times fhe mmimum recommended dose of 110 mcg of Nasacon per day and 312 64,127, ang
B0 bmes the maximum recommendad dose of 440 meg of Nasacon per day based on a patent

of 70 kg. Administration of aerosol by 10 pregnant rats and rabbits
pri ) @nd fetoloic afiects which were comparable to !hose produced by
adminstrabon by ofher routes. There are no adequate and well-controlied studies in m
women Tnamcinolone acetomde should be used dunng pragnancy only  the polental
justifies the potential risk 1o the letus.
EnmmwmmmmmammmﬂmwasWB
physiologe doses suggests that rodents are more prone 10 ler eflects from corhcouds
than humans. in add@on, because there 1S a natural INCrease in GucoCoMcod Produciion durng
pregnancy, most women will Tequire @ lower exogenous steroid and many will not need
corbcokd reatment dunng pregnancy
Nonteratogenic Effects: Hypoadrenalism may occur in infants bom of mothers receiving
comicostaronds during pregnancy. Such infants should be carefully observed
Nursing Mothers: It s not known whether namcinolone acetonide i excreted in human milk
Because other coricosteroids are excreted in human millk, cauton should be exercised when
Nasacon Nasal Inhaler is adminestered 10 nursing women
Pediatric Use: Salety and eflectveness have nol been established in chidren balow the age of
12 Oral coricoids have been shown 1o cause growth suppression in chidren and leenagers

particularly with higher doses over extended periods. il a child or on @ny comood
:g:embhamgmm'mppfasm the possibility that they are pal :E'Nsmsmvebm
of steroids should be considered

ADVERSE REACTIONS: in controlied and uncontrolied studies, 1257 pabents receved
mmmmmuwmmmmmmmwms&‘
pammrucmyrmmbmmm sted Nasacor canster These pabents were
treated lor an average &Bdeysum!b”?ggs; The 145 patients enrolied in
uncontrolled studies received treatment days (average 332 days)

The most prevalent adverse expenence was headache, being reponted by appromately 18%
of the paients who recerved Nasacort Nasal imiabon was reponed by 2.6% of the

patents
recaving Nasacon (hwnnmpmrqaalmem“mmbyhm than 5% of the
patients who received Nasacon included dry MUCOUS MeMDIAnNes, NAsO-SiNUS CoNQestion,

in the event ol accidental overdose, an increased polental lor these adverss xpenences may
be expected, but systemic adverse expenences are unkkely (see OVERDOSAGE secton|
OVERDOSAGE: Acute over with this form is uniikely. The acute lopical
apphcaton of the entre 15 mg of the canster would most likely cause nasal imtabon and
headache. I would De unlikely 10 see acute systemic adverse eflects 1 the nasal appkcation of
the 15 mg of tiamcinolone acetonide was administered all &t once

Caution: Federal (U SA ) law prohibits dispensing withoul prescripbon

Piease see product circular for full prescribing informaton

REFERENCES: 1. Winder J. Barker J, Bell T, &t al Intranasal inamcinolone acetonide aerosol
mmmwwmwa n nnmalaﬁtqcrh-nﬁsm
Interface 199256, suppll 16 2 Data on file, Rhine. Rorer Pharmaceutcals Inc. 3
Findlay S, Huber F, Garcia J, ot al El'hca(ydute a-0ay intranasal administraton of
amcinolone acelonide i pabents with seasonal minlis. Ann Allergy 1992.68(3) 228-
232 4 Siorms W, Bronsky E FMySaymmnumwmxmw? ay s
eflactive for the treatment of perennial allergic rhinfis. Ann Allargy 1991 66{4)329-334 5 Feiss
GWnsRmDaaAcmmemUWMdmmlmmm
wmmr!;m‘wummmmmmrmhmm J Allergy Cin Immunol

1992 80(6) 115111

- Marketed by
(P RHONE-POULENC RORER
: AHOME -POULENC RORER PHARMACEUTICALS INC

0 ARCILA RO

1/93 FC®93-F18 «1993 Rnhdne-Poulenc Rorer Pharmaceuticals Inc.  Printed in USA




Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



