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We report 16 cases of latex allergy and the diagnostic methods used to deîermine sensilivity. By history, eight had
usually experienced anaphylaxis during operative procedures, and eight experienced contact urticaria- Skin prick tests
were positive in all subjects and negative in ten controls. In vitro analysis by ELISA for latex-speciJic IgE was positive
in only three subjects. No adverse reactions occurred during testing. We conclude that prick skin testing ìs the
prefened diagnostic method, and that the in vitro method used in this study has an unacceptable lack of sensitivily.

INTRODUCTION
Natural rubber has long been
known to cause contact dermatitis
due to sensitizing agents used in
rubber processing. Recently, several
authors have reported intraopera-
tive anaphylactic reactions in adults
and children that were directly at-
tributable to the latex itself.2-5 In
these reports, there appears to be a
significant risk for latex anaphylaxis
in children with spina bifida and
congenital urologic abnormalities,
and a lesser increased risk in health
care workers. After identifying sev-
eral patients with latex hypersensi-
tivity, we evaluated them to deter-
mine the most sensitive diagnostic
test and to attempt to determine
which predisposing factors may be
important in the development of
latex allergy.

PATIENTS AND METHODS
Between January and August 1991,
we identified 16 patients whose
histories were consistent with latex
hypersensitivity. They included 12
children and 4 adults with ages
ranging from 3 to 35 years (median
age : 10.5 years, mean age : 14.7
years). Eleven of the l6 had personal
histories of atopy. Eight had expe-
rienced anaphylaxis (seven intra-
operative) and eight had experi-
enced contact urticaria. Signs and
symptoms of anaphylaxis included
respiratory (asthma, stridor), cardi-
ovascular (hypotension, shock), and
cutaneous (diffuse urticaria-angioe-
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dema) reactions. Ten controls were
selected from the adult and pediatric
allergy clinic population, none of
whom had any history of reactions
to latex.

Skin prick testing was performed
with latex in three different forms
and appropriate positive and nega-
tive controls in all subjects and con-
trols. Testing was carried out on the
skin of a distal extremity with a
sterile bifurcated needle (Allergy
Labs of Ohio, Inc, Columbus, OH).
Testing materials included hista-
mine phosphate I mg/ml as a
positive control, albumin/saline
solution (Hollister-Stier, Spokane,
Washington) as a negative control,
solid latex rubber (prepared by ex-
posing 3 mL of ammoniated latex
concentrate to room air for greater
than 72 hours), latex extract (pre-
paredbyincubat inga I  x  l  inch
cube of solid latex in 5 mL of albu-
min/saline solution for greater than
one hour), and undiluted liquid am-
moniated latex concentrate (gift of
Goodyear Tire Co., Akron, OH).
Prick testing was read 15 minutes
after application and results were
expressed on a 4-point scoring sys-
tem: 0 : negative, equal to negative
control; 1+ - negative, wheal di-
ameter less than 3 mm; 2+ -- weakly
positive, wheal diameter greater
than 3 mm, but significantly smaller
than histamine control; 3+ : posi-
tive, wheal diameter equal to posi-
tive control + 2 mm; 4+ : strongly
positive, wheal diameter signifi-
cantly greater than positive control.
Because we were testing subjects
with histories of anaphylaxis with a

relative uncharacterized antigen,
appropriate measures to treat ana-
phylaxis were immediately avail-
able. Also, the testing area is con-
tained in the same facility as the
hospital and intensive care unit.

In vitro analysis was performed
on all subjects and controls to meas-
ure latex specific IgE concentrations
in the serum. This was performed
by the ELISA method with a paper
disk solid-phase and beta-galacto-
sidase as the enzyme (Phadezym
RAST method: Pharmacia, Upps-
ala, Sweden). Results were scored
on a 4-poini system as follows: class
0 : less than 0.1 (undetectable)
Phadezym RAST Unit (PRU)/mL;
class I/O _ (negative) 0.1-0.34
PRU/mL; class I (very low) 0.35-
0.74 PRU lmL; class II (low posi-
tive) 0.71-3.4 PRU/mL; class III
(moderately positive) 3. I 5- 17.5
PRU/mL; class IV (strongly posi-
tive) greater than 17.5 PRU/mL.
For our study, only ELISA scores of
class II or higher were considered
positive.

RESULTS
Among the l2 children involved in
the study, eight had spina bifida,
two had congenital urologic abnor-
malities. and two had neither, but
did have indwelling gastrostomy
tubes. These latter two had devel-
oped respiratory reactions when
playing with rubber toys in addition
to intraoperative anaPhYlaxis.
Three children developed urticaria
and angioedema during dental Pro-
cedures. One of these had tested
negative on a Prior evaluation for
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Table 1. Patient Characteristics. and Test Results
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Poossible local anesthetic allergy (in-

;lrdi;g subcutaneous challenge)'

"nO 
*àt later found to be latex sen-

;iti";. si^ or tne 12 children had

éiperienced contact urticana to

balloons, some accompanig-d UV

;th-; ittit. inflating the balloons'

Iff-.nifOren had hisiories of earlv

"nO 
n quent oPerations or of in-

dwelling rubber urinary catheters or

eastrostómY tubes (Table l)'

The four adult subjects hao Pro-

longed exposure to latex rubber

oroéucts through health care occu-
^oations 

(EMS, occupational .tnera-
;iJ. Àètìtut assistant, and chemo-

íú;;"py- n"tt.l. In each case- this

;;ùií involved the us9 of latex

e,loves on a regular basis for 1t least

î;;t. îwo-of these PeoPle also

r"iréi.à from hand eczema'. The

ÉNif worker had to change his ca-

;;;;i;.;;ie of tecurrent ePisodes of

i;-:-duced anaPhYlaús' once in-

;i;ìfi ìóucnine ihe steering-wheel
àiitt. ÉrtnS vehióle which had glove

;;;d; on it from the Previous
driver.

Skin prick testing .was.. posltlve

(róit-:'2 ot gteattt).1l all 16 sub-

ì..it u"a negat-ive in all ten controls'
'R;; 

fiquid-ammoniated latex was

i,Jtiti"Jil ail 16 sub.jects. (100%)'
latex extract was posiiive.in 14l16

iib?tttbjects, and ttre s9!{ rubber
was Posrttve in 9116 (56%)' There

*.i.'tto local or systemic adverse

reactions to skin prick testing. ob-

ié*eO in anY of the studY subjects

oi óónttols. In vitro testing bY

Éf-fSn for latex-sPecific IgE in

serum was Positive (class. II or

et.ut.tl in oniy three out of l6 sub-

j%Jù* (ì'%)' Eíen if equivocal class

I concentrations were considered

poiitiu., 6l16 would have been con-

iidered negative (Tablg 1)' All ten

óonttoft hàd values below class II'

*ith t*o in the class I/O range'

PrimarY
Patient Diagnosisi

EmPloYment

SkinPrick phadezym-RAsT
TestingMode of Later

ExPosure

Clinical
Presentation

1 SPina Bifida
(SB)

SB

EFSP; FUC
>3 yr

EFSP; FUC
>3 yr

SB EFSP; FUC
>3 yr

SB EFSP; FUC
>3 yr

SB EFSP

SB EFSP

SB EFSP; FUC
>3 yr

SB EFSP; FUC
>3 yr

Congenital EFSP; FUC

Urogenital >3 Yr
AnomalY
(cuA)

CUA EFSP

IntraoPerative ana-
phYlaxis (lA)

Contact urticaria
(cu)

CU

CU and angioe-
dema

CU

CU

CU

NH3 latex: 4 Class lll

Latex ext: (6'6 PRU/

+ mL)

Solid la-
t ex :2

NH3latex: 4 Class I

Latex ext: (0'48 PRU/

+ mL)

Solid la-
t ex :2

NH3latex: 4 Class ll

Latex ext: (1'03 PRU/

3 mL)

Solid la-
t ex :3

NH3latex: 4 Class I

Latex ext: (0'46 PRU/

3 mL)

Solid la-
tex" 2

NH3 latex: 4 Class I

Latex ext: (0'35 PRU/

4 mL)

Solid la-
tex: 1

NH3latex: 4 Class I

Latex ext: (0'62 PRU/

3 mL)

Solid la-
t ex :2

NH3latex: 3 Class 0

Latex ext: (0 PRU/mL)

3
Solid la-

tex: 2
NH3latex: 2 Class l/O

Latex ext: (0'11 PRU/

1 mL)

Solid la-
tex: 0

NH3 tatex: 4 Class l/O
' 

Latex ext: (0'21 PRU/

3 mL)

Solid la-
t ex :0

NH3 latex: 4 Class lll

Latex ext: $'42 PRUI

3 mL)

Solid ta-
tex: 1

NH3latex: 4 Class I

Latex ext: (0'68 PRU/

4 mL)

Solid la-
t ex :3

IA

1 0

DISCUSSION
NJ*"f rubber is derived from the

rii*v *p of the rubber rree'' Hevea'iiàiín'zitii, 
found o.nsryallv in the

n*ùoniutt region'6 TodaY- ,qost

""jtur"r 
rubber iomes from MalaY-

11 Cerebral lndwelling

PalsY and G-Tube

chronic
GER
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Table 1. Patient Characteristics. and Test Results (cont,d)

1T||* Phadezym-RAsr
I esung

represented the superior method for
latex allergy testing. The sensitivity
was far greater than that of the Phar-
macia ELISA, even when equivocal
class I ELISA results are considered
positive. Of the latex skin test re-
agents used, the raw ammoniated
latex sap was the most sensitive,
followed by the aqueous extract,
which gave equivocal l* reactions
in two subjects. Testing with solid
latex was negative in three of our
subjects and equivocal in four more.
None of the control subjects reacted
to these antigens. It is our under-
standing that other investigators
have induced anaphylaxis during
prick skin testing with latex glove
extracts.' We have no explanation
for the disparity between their re-
sults and ours" We have not had any
adverse reactions to prick skin test-
ing and consider this to be the pre-
ferred method of testing. Clearly,
the ELISA used in this study dis-
plays an unacceptable lack of sensi-
tivity.

Considering the high prevalence
of latex hypersensitivity in patients
with spina bifrda and congenital
urologic abnormalities, we now rou-
tinely screen all such individuals for
latex allergy prior to any anticipated
suryical procedure and institute
strict latex avoidance in the operat-
ing room if testing is positive. One
might argue that all procedures in
the at-risk population should be per-
formed with strict latex avoidance
to prevent possible future develop-
ment of sensitivity. We have no ba-
sis for such a recommendation at
this time. Bqcause of the concern
over potential adverse experiences
with latex skin testing, we recom-
mend using extreme caution before
performing such testing in routine
allergy practice.
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ammoniated, GER : gastroesophageal reflux, Ext : extract, SB : spina bifida, lA : intraoper-
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gJoves.3
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tients with latex hypersensitivity
and anaphylaxis have been pub-
lished. Turjanmaa et al screened
5 l2 hospital employees for latex al-
lergy and found 2.9% to be latex
sensitive by prick skin testing, while
A.8% of a control group of 130 sub-
jects had positive tests.2 Slater et al
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Gold et al described l5 patienrs with

spina bifida or congenital urologic
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l9 intraoperative anaphylactic re-
actions.a Meerpol et al reported a
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28% in patients with spina bifida.s

Frequent and early exposure to
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of latex hypersensitivty. Frequent
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in the operating room has allowed
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sequent surgery without reaction,
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of our subjects, complete latex
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ment with intravenous hyperali-
mentation and intravenous gamma
globulin.

In our series, prick skin testing
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GENETIC RISK FOR ASTSMA, ALLJRgC RHINITIS' AND
- 

ÀroPtc DERMATITIS

The authors detefnined the genetic risk for allergic disorders (asthma'

allereic rhinitis, atopic dermatttttl^iioÀ ̂ OOfl 
qu-t-$iònnaires completed bv

the parents of G#;;schoolchídren 9-11 y.u1t of age in^a.population

based cross sect'i;;f t"*.v. Chikil; with at least one of these atoptc

diseases had positive first degree iàiiiv rrirìóriér i" jsz of cases compared

with 35%for chitdren with r" #;i;iil**11-l .oo1)' Altergv in both

parents *u, urro.iateO with an_;tt;;t * irr.InlO tn 56% of cases (77l

t3i);allergy rn *ài. ,ftut f*o qist &"eree relatives' in 67% (109/163)'

Allergic rfrinitis"o."rr.r.a in I9'ù"- ;iitè children with one allergic parenu

Zs%,with two.^i;};iùàs *ltil"t uirttgic parent allergic rhinitis was

most frequent ,n m. it ild when th#;;;írro nua allergic rhinitis (l9o/o)'

Asthma occurred tn9%of the .1tiiOi." with one uttttgic f,arent; l6Vo'wfih

two. In famitiesiittr o"è atte'grc;11q1 "it1t-'1*asinost 
frequent in the

child if the parent also had asthma'( l3%)'Atopic Oèrmatitis increased with

the number of frrst deg.. ,.latiu?r'*iirr'"ll.tgv .from 26% wtth one parent

with altergy to 
';0%-re 

i*o atter". o;;;t i"o 46% with more than two

auergic rirst de!i# iàiuii".r. il?;"íiffi'*iil ""à 
drergrc p?I..n, risk.or

atopic dermatrtis was greatest when that parent also had atopic dermatttts

t'?f 
h-ilies with one allersrc. paren,.+. l,:I îl"tJlp?f ,tÎt, 

child was

increased if the parent had asthilà (odds ratio 2'6' 95% CI 1'7-to 4'0) but

not if the parerit had allglqrc rhinìtis o' utopit''dermatitis' The risk of

auergic rtriniti! ìn- ttre cnlà ,ui^triótt' -tI lit; "* 
parent trad allergic

rhinitis (odds iatio 3.6, 95% iL.t%-î,6); ttratlói u:topi. dermatitis' if

the one parent had atopi. Oer-àiií ióOàt'íutt' l'q'gsV; C'l' 2'6 to 4'4)'

When two first degree ,.tutiuJr;;d;ilttgv tttt odds ratio for asthma tn

the child was greateJt *hen b"th;l"tinét fíóO asthma (5'2''95% CI 2'5 to

10.8); that for-aitèrgrc-rhinitis *^"t tttalétr*ttti úth had.allergic rhinitis

6.7.95% c.t.4.2to 7.g);ltt"t î- ít"nrc dermatitis, when both had atoptc

[.Tffi:xitlt,L ?1T# 3,flJtl,í;l] tFt sueegst asthma, a'ergic'hli.',':
and atopi. o.r.utiii;;t; muttitactoriut oit.ut.s that result from interactton

"f 
g.tàii. and environmental factors' 
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DotdS,Wjs tM ' , vonMut iusE,e ta l .G- -e le l i c r i sk fo ras th .ma,a l le rg ic
rhinitis, and atopic dermatntt. ÀiÀ'òit òtt1a 1p,92;67"1018-22'
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