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Seven patients with type I hypercensitivity reactions îo nubber are rewrted. Radíoallergosorbent testing with crude
latex antigen was posítíve in 6/7 patients. Five Wtimls had coexisting spina bifida, and all had und*gone surgery
before the doelopment of rubber allergy. Rubber allergy is a new phenomenon that should be in the diferential
diagnosis of idiopathic anaphylaxis and urticaria.

INTRODUCTION
Allergy to natural rubber has been
associated, in the past, with type IV
reactions to additives and stabilizers
or, in one report, to corn starch
powder on suryical gloves.t Since
1979, at least 55 cases of purported
type I hypersensitivity to natural
rubber have appeared in the English
language medical literature.2-22 1n
1989, one of us reported two chil-
dren with spina bifida who experi-
enced perioperative anaphylaxis,
apparently by an IgE-mediated
mechanism.23 We report here seven
more cases of type I rubber hyper-
sensitivity, five in patients with
spina bifida.

CASE REPORTS
DD is an 8-year-old female with
spina bihda. She has had eight sur-
gical procedures and has had several
episodes of postoperative pufliness,
congestion, and stridor. These
symptoms had been treated with di-
phenhydramine. Because of these
reactions together with a history of
facial edema during a dental proce-
dure, her last two procedures were
performed with neoprene gloves.
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During the first of these (that is, the
seventh procedure) she developed
some mild facial erythema and was
glven diphenhydramine and a glu-
cocorticoid intravenously; the reac-
tion abated. The last procedure, an
osteotomy for which she was pre-
medicated with diphenhydramine,
ranitidine and a glucocorticoid, was
uneventful. However, hives ap-
peared l-day postoperatively and
continued until I day after the cast
was removed. Between the seventh
and eighth procedures, DD devel-
oped pruritic erythema of the face,
hands, and arms a few minutes after
playing with a rubber novelty toy
("Koosh ball"). DD has no history
of atopic disease but has had urti-
carial reactions associated with the
administration of amoxicillin and
cotrimoxazole. Skin testing with
benzylpenicilloyl polylysine (6 x
10-5 mol/L) and penicillin G 1tg-z
mol/L) was negative.2a

EG is an l8-year-old female with
spina bifida and a history of multi-
ple orthopedic and urologic proce-
dures. While working as a hospital
volunteer, she developed eye swell-
ing, sneezing, and ear itching when
exposed to rubber gloves. She ex-
perienced similar reactions when
exposed to balloons. Handling of
kitchen gloves or a rubber toy led to
local urticaria. One dental proce-
dure, in which the dentist and dental
assistant wore rubber gJoves, was
associated with itchy eyes.

RG is a 7-year-old male with
spina bifida, multicystic kidney, and
juvenile rheumatoid arthritis. He is
alleryic to codeine, methadone. and
grass pollen. His rubber allergy was

first noted 4 years ago. He has had
generalized urticaria and angio-
edema after placement of a rubber
catheter and use of a rubber prophy
cup in the dentist's oflice.

BF is an I l-year-old male with
spina bifida. He has had five suryical
procedures and has a history of al-
lergic reactions to rubber products.
He develops urticaria when exposed
to balloons and latex gloves. He has
experienced severe facial angio-
edema and sneezing when an open
wound was touched with a rubber
glove. His only other intraoperative
reaction was a contact urticarial re-
action to an anesthesia mask that
was used at the time of his last back
surgery 2 years ago. BF has seasonal
rhinitis and asthma, and is sensitive
to juniper pollen and cat.

MF is a 3l-year-old female, and
is the mother of BF. She does not
have spina bifida; her prior surgery
includes laparoscopy, hysterectomy,
and wrist surgery. Since age 5, she
has noted circumotal urticaria
whenever she blows up balloons.
She has alleryic rhinitis, asthma, cat
and pollen sensitivity, and sulfite
sensitivity.

JO is a 3-year-old male with a 15-
month history of hives associated
with rubber exposure. These have
occurred approximately 15 times
with exposure to balloons, surgical
gloves, and a rubber novelty toy
("Koosh ball"). Episodes begin with
ocular itching and progress to facial
urticaria and angioedema. There
has been no history of respiratory
compromise or hypotension. Two
episodes of urticaria have occurred
without obvious rubber contact.
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The first was associated with egg
ingestion at age I and the second
occurred during a dental visit in
which no obvious source of natural
rubber was used. JO has asthma and
is sensitive to dust mite, some
molds, and grass, weed, and tree
pollens. He has been hospitalized
three times, once at age 15 months
for hydrocele surgery and
tympanostomy.

BT is a I ó-year-old male with
spina bifida, asthma, and alleryic
rhinitis. He has had several suryical
procedures and has wheezed twice
during surgery; one episode was as-
sociated with facial angioedema.
Since the age of 2 years he has ex-
perienced facial angioedema about
ten times; some of these have been
associated with balloon exposure.

METHODS
Serum specimens were collected
from each patient and stored frozen
until use. Control serum specimens
from 20 patients were obtained
from random outpatient laboratory
samples in the Children's Hospital
Department of Laboratory Medi-
cine. No demographic or medical
information was available on the
control patients.

RAST Testing
Latex extract was prepared from
ammoniated latex concentrate by
dialysis, centrifugation, and hltra-
tion as previously described." It was
then desalted and lyophilized for
long-term storage. Polystyrene mi-
crotiter plates were coated with ly-
ophilized latex extract ( I pg/well)
dissolved in a sodium carbonate-
bicarbonate buffer (0.1 mol/L, pH
9.6). Wells were washed wrth 0.9%
NaCl containing 0.05% Tween 20
and serum was added, diluted l:3
(vol/vol) in phosphate buffered sa-
line (pH 7.4) containing 3Vo bovrne
serum albumin, 

-0.05 
Vo Tween 20,

and 0.01% sodium azide. After
overnight incubation at 4 "C, the
wells were washed and r2sl-labelled

rabbit anti-human IgE (Pharmacia
Diagnostics, Fairfield, NJ), 20 pL
containing 6.000 to 12,000 cpffi '
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was added along with 50 pL of buff-
ered saline-albumin-Tween-azide.
After overnight incubation at 4 "C,
the wells were washed, cut, and
counted in an LKB Ultragamma
counter. Data are presented as
bound cpm/total cpm.

RESULTS
When outpatient control sera were'rntru'ualeù 

ìvfth the \a1ex txllztr-
coated plates, 0.4% + 0.3 (mean +
SD) of added rabbit anti-human IgE
bound to the plates after overnight
incubation; only l/20 of these con-
trol sera had binding greater than 2
SD above the mean (1.0%\. When
sera from the seven patients de-
scribed here were used, binding was
greater than 2 SD above the mean
of the controls for six out of seven
of the patients. Serum from I pa-
tient (MF), however, yielded only
0.4% + 0.04 binding (Table l).

DISCUSSION
Natural rubber is a highly processed
plant product derived from the sap
(or latex) of the commercial rubber
tree Hevea brasiliensis. Patients
with type I rubber hypersensitivity
appear to have IgE specif,rc for 1L
brasiliensis proteins that persist in
the final product, perhaps in
amounts as much as2% by weight.25
There is some disagreement regard-
ing the molecular weight of the im-
portant antigens,e'te'22'26 probably
due to the different source materials
used as well as the heterogeneity of
the human immune response to
these proteins.

Table 1. Characteristics of Patients and Results of RASTs

As demonstrated in these seven
cases, significant reactions may oc-
cur following relatively trivial ex-
posures by cutaneous, mucosal, or
parenteral routes. This exquisite
clinical sensitivity is more typical of
food and drug allergy than of aeroal-
lergen reactions, and may suggest
the systemic absorption of relatively
large amounts of antigen. These his-
tories also suggest that allergy to
natural rubber should be seriously
considered in all patients with idi-
opathic anaphylaxis, especially re-
current idiopathic anaphylaxis.

Recent studies of patients with
rubber allergy, including the present
one, have included a disproportion-
ate number of patients with spina
bifida; among the 62 rubber allergy
cases reported in detail so far, eight
have coexisting spina bif,rda. Al-
though such case reporting may be
subject to selection bias, one pro-
spective study suggests that as many
as 41% (5/12) of spina bifida pa-
tients have IgE antibody specific for
rubber proteins.2t All surviving pa-
tients with spina bifida have had
early parenteral exposure to rubber
proteins, from latex surgeon's gloves
during primary closure of the men-
ingomyelocele. Most undergo many
subsequent operative procedures as
well. This early initial exposure and
frequent reexposures may predis-
pose this group of patients to rubber
allergy. It is of interest that both of
our patients without spina bifida
had prior histories bf surgery (Table
1) .

Patient 
Age'

yf
Symptoms

Prior
Surgery

RAST B/T
(mean + SD)

Spina
Bifida

DD

BF
MF
EG

RG
JO

BT

I

1 1
31
1 8

7
3

1 6

Urticaria, upper and
lower airways

Urticaria, upper airway
Urticaria
Urticaria, upper airway,

ocular symptoms
Urticaria, angioedema
Urticaria, ocular symp-

toms
Angioedema, broncho-

SPASM

Yes

Yes
Yes
Yes

Yes
Yes

Yes

Yes

Yes
No
Yes

Yes
No

Yes

11 .2 / "  +  0 .25 / "

13.5/" + 0.03%
0.4"/" + 0.04/"

21.4/ "  +  0 .8%

6.5% + 0.05%
6.7"/" + 0.20"/"

3.3% + 0.20"/"
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The diagnosis of rubber allergy
remains, for the most part, clinical.
No single diagnostic technique has
been shown to be of suflicient pre-
dictive value in large scale studies.
The commercially available RAST
disks were found to be only 53%
sensitive to Turjanmaa's study.28 In
our hands, radioallergosorbent test-
ing was negative in one patient (MF)
with a clearly positive history. Pas-
sive sensitization leukocyte hista-
mine release23 was positive in two
out of three of the patients tested
(DD and BT were positive, JO neg-
ative; data not shown), but this la-
borious method remains of research
value only. Skin testing has been
useful to most investigators, but the
source materials and methods of ex-
traction have not yet been standard-
ized. Although the latex extract used
in the RAST has been used for skin
testing in other patients,23 skin test-
ing was not done in this study be-
cause of patient reluctance and, in
some cases, distance from the
investigators.

For patients with a history of rub-
ber-induced alleryic reactions, as
with all life-threatening allergy,
avoidance is the main form of treat-
ment. This may be difficult, consid-
ering the ubiquity of natural rubber
products as well as synthetic (non-
allergenic) elastomers with remark-
able similarity to natural rubber.
Patients with a clinical history con-
sistent with rubber allergy should be
counselled to avoid common natu-
ral rubber products and to Purchase
a Medic-Alert bracelet. Health care
personnel should use nonrubber
gloves when treating these patients.
Patients should be counselled to
purchase a supply of such nonrub-
ber gloves for use by emergency
medical personnel who may not
have their own supply. (Some non-
rubber gJoves are listed i-n references
l7 and 20.) Allergists treating such
patients should provide them with a
letter explaining the condition, with
appropriate references, for other
health care workers. When in doubt
about thc rubber content of a prod-

uct, the manufacturer should be
contacted for assistance.

Precautions notwithstanding ac-
cidental exposures will certainly oc-
cur. Some of the patients reported
here have suggested that direct con-
tact with the rubber is not necessary
for the initiation of a reaction, in-
dicating that at least some of the
antigen may be aerosolized. In ad-
dition, Silverman2e has raised the
intriguing possibility that antigen
may be carried on syringe needles
from the rubber stoppers of multi-
use vials. In our series, DD experi-
enced prolonged urticaria following
orthopedic surgery. Her symptoms
resolved only after the cast was re-
moved, suggesting the presence of
antigen in the cast material.

Physicians should prescribe au-
toinjectable epinephrine for these
patients and carefully instruct them
in its proper use. Presuryical pa-
tients should be premedicated,
probably according to one of the
protocols suggested for the preven-
tion of anaphylactoid reactions to
radiocontrast ror6iu.:o-:z Patients
undergoing routine dental exami-
nation may not need premedica-
tion, if the dentist and staff will
be using nonrubber gloves. More
involved procedures, however, in-
crease the risk of accidental expo-
sure with rubber-containing imple-
ments, and premedication should
be considered.

ACKNOWLEDGEMENT
The authors would like to thank
Heatly D. Sebring, MD and Gregory
L. Watkins, DDS for contributing
sera and clinical information for this
paper.

REFERENCES
l. Fisher AA. Contact urticaria and

anaphylactoid reaction due to corn
starch suryical glove powder. Con-
tact Dermatitis I 987 ;16:224.

2. Nutter AF. Contact urticaria to rub-
ber. Br J Dermatol 1979:.l0l:597-
598.

3. Forstrom L. Contact urticaria from
latex surgical gloves. Contact Der-
matitis 1980;6:33-34.

4. Galinskv T. Kleinhans D. Kontakt-

urtikaria durch gummihandsch uhe.
Dermatosen I 982:30: I l8- 120.

5. Turjanmaa K, Reunala T, Tuimala
R, Karkkainen T. Severe IgE me-
diated allergy to surgical gloves (Ab-
stract 35). Allergy 1984;supPl 2.

6. Blinkhorn AS, Leggate EM. An al-
leryic reaction to rubber dam. Br
Dent J I 984; 156:402-403.

7. Meding B, Fregert S. Contact urti-
caria from natural latex gloves.
Contact Dermatitis I 984; I 0:52-53.

8. Frosch PJ, Wahl R, Bahmer FA,
Maasch HJ. Contact urticaria to
rubber gloves is lgE-mediated. Con-
tact Dermatitis 1986: 14:241-245.

9. Carrillo T, Cuevas M, Munoz T,
Hinojosa M, Moneo I. Contact ur-
ticaria and rhinitis from latex sur-
gical gloves. Contact Dermatitis
1986; l5:69-72.

10. Wrangsjo K, Mellstrom G, Axels-
son G. Discomfort from rubber
gloves indicating contact urticaria.
Contact Dermatitis I 986; | 5:7 9-84.

I l. Estlander T, Jolanski R, Kanerva
L. Contact urticaria from rubber
gloves: a detailed description of four
cases. Acta Derm Venereol (Stock-
holm) 1987;Suppl 134:98-102.

12. Axelsson JGK, Johansson SGO,
Wrangsjo K. IgE-mediated anaphy-
lactoid reactions to rubber. Allergy
1987;42:46-50.

13. Seifert VHU, Seifert B, Wahl R,
Vocks E, Borelli S, Maasch HJ.
Immunog lobu l in  E-vermi t te l te
kontacturtikaria bzw. asthma bron-
chiale durch latex-enthaltende
llaushaltsgummihandschuhe: drei
fallberichte. Dermatosen 1987:35:
t37 -t39.

14. Seaton A, Cherrie B, Turnbull J.
Rubber glove asthma.'Br Med J
1988;296:5  3 l -532.

15. Axelsson IGK, Eriksson M.
Wrangsjo K. Anaphylaxis and an-
gioedema due to rubber allergy in
children. Acta Paediatr Scand
1988;77:314-316.

16. Spanner D, Sussman G, Tarlo S.
Buttoo K, Evans S, Dolovich J. La-
tex allergy: two case reports (ab-
stract). J Allergy Clin Immunol
1 9 8 8 : 8 l  1 1 9 .

17. Spaner D, Dolovich J, Tarlo S.
Sussman G, Buttoo K. Hypersensi-
tivity to natural latex. J Allergy Clin
Immuno l  1989:83 :  I  135-  |  l3 l  .

18. Leynadier F, Pecquet C, Dry J. An-
aphylaxis to latex during surgery.
Anesthesia 1989 :44:5 47-5 50.

VOT-I .1ME 65.  NOVEMBER. I99O



19. Morales C, Basomba A, Carreira J,
Sastre A. AnaPhYlaxis Produced bY
rubber glove contact. Case rePorts
and immunological identification
of the antigens involved' Clin ExP
Allergy I 989; 19:425-430.

20. Gerber AC, Jorg W, Zbinden S, Se-
ger RA, Dangel PH. Severe intra-
operative anaphylaxis to surgical
gloves: latex allergY, àrl unfamiliar
condition. Anesthesiology I 989;7 I :
800-802.

21. Taylor JS, Cassettari J, Wagner W,
Helm T. Contact urticaria and an-
aphylaxis to latex. J Am Acad Der-
matol 1989'^21:87 4-87 7 -

22. Warpinski JR, Folgert J, Cohen M,
Bush RK. Allergic reactions to la-
tex: an unsusPected risk factor for
anaphylaxis (abstract). Ann Allergy
1990;6470.

23. Slater JE. Rubber anaphylaxis. N
Engl J Med 1989;320:1126-1130'

24. Sullivan TJ, Wedner HJ, Shatz GS,
Yecies LD, Parker CW. Skin testing
to detect penicillin allergy. J Allergy
Cl in Immunol 198 l ;68:  l7 I '

25. Windholz M, Budavari S, Blumetti
RF, Otterbein ES, eds. The Merck
Index l0th edition. RahwaY: Merck
& Co.  1983 no .  8143.

26. Slater JE. Human antibodY re-
sponse to rubber proteins (abstract).
Ann Allergy 1990;64:93.

27. Slater JE, Shaer C, Mostello LA.
Rubber-sPecific IeE in children
with spina bifida (Abstract). J Al-
lergy Clin Immunol 1990;85: (Part
rr) 293.

28. Turjanmaa K, Reunala T, Rasanen
L. Comparison of diagnostic meth-
ods in latex surgical glove contact
urticaria. Contact Dermatitis
1988; 19:241-247 .

29. Silverman HI. Rubber anaphylaxis
[etter]. N Engl J Med 1989;

3 2 r : 8 3 7 .
30. Bielory L, Kaliner MA. Anaphylac-

toid reactions to radiocontrast ma-
terials. Int Anesth Clin 1985:23:
9 7 - l 1 8 .

31. Greenberger PA, Patterson R,
Tapio CM. ProPhYlaxis against re-
peated radiocontrast media reac-
tions in 857 cases. Arch Intern Med
1985; 145:2t97 -2200.

32. Lasser EC, Berry CC, Talner LB, et
al. Pretreatment with corticoster-
oids to alleviate reactions to intra-
venous contrast material. N Engl J
Med 1987:317:845-849.

Request for reprints should be addressed to"
Jay E Slater, MD
Department of Allergy and Immunolog.v-
C hildren's National M edical C enter
I I I Michigan Ave, NW
washington, DC 200 I 0-2970

jì,

*
ìtiì
:9
i"ì.;
!{

414
ANNALS OF ., \LT-[,RGY


