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Background: Latex allergy has been recognized as a medical problem with increasing
frequency since the mid 1980s. Although certain groups of individuals, such as health care
workers, have been recognized as having increased risk for latex allergy, little is known about
the prevalence of latex allergy in the general population.

Methods: To estimate the prevalence of latex allergy among healthy adults, we measured anti-
latex IgE antibodies in residual serum samples from 1000 volunteer Red Cross blood donors.
The 1000 samples were from a sample of blood units collected from workplace mobile sites
throughout Southeastern Michigan. Samples collected from mobile sites operating at health
care institutions were excluded to minimize sampling of health care workers. Anti-latex IgE

antibodies were measured by using the AlaSTAT assay (Diagnostic Products Corp., Los
Angeles, Calif.) according to the manufacturer’s directions. Samples with anti-latex IgE
concentrations of 0.35 IU/ml or greater were classified as positive and samples with IgE
concentrations of 1.50 IU/ml or greater were classified as strongly positive. All positive
samples were assayed a second time to confirm the result. All positive samples were also
measured with the CAP assay (Pharmacia Diagnostics, Dublin, Ohio).

Results: The samples tested were from donors with a mean age of 37.8 years, and 47% were
women. Sixty-four (6.4%, 95% confidence interval = 4.9-8.1%) of the samples were
confirmed as repeatedly positive for anti-latex IgE, and 23 of the 64 positive samples were
strongly positive (2.3% of the 1000). Sixty-one percent of the samples positive as determined
by the AlaSTAT assay were also positive as determined by the CAP assay. Samples from male
donors were more likely to be positive than those from female donors (8.7% vs 4.1%, p =
0.003). Prevalence of positive samples was not related to age or race.

Conclusions: We conclude that the prevalence of detectable anti-latex IgE antibodies, in a
large and relatively unselected adult population, is higher than previous estimates have
suggested. Although the clinical significance of these observations needs further evaluation, the
data suggest that latex allergy is not confined to individuals in previously recognized high-risk
groups. (J Allergy Clin Immunol 1996,97:1188-92.)
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During the last decade, latex allergy has been
increasingly recognized as a potential medical
problem. Allergic reactions to latex have ranged
from mild local urticaria to fatal anaphylaxis.'?
Because latex allergy has only recently been rec-
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ognized, limited data are available concerning the
extent of this problem. Several studies have shown
that certain groups of individuals, with frequent
exposure to latex, have a relatively high prevalence
of latex allergy including children with spina bifida,
health care workers, and rubber plant workers.*?

Few studies have been done on the prevalence
of latex allergy in individuals outside of recognized
risk groups. Some have estimated the prevalence
of latex allergy in the general population as less
than one per thousand, and at least one study from
Finland substantiates this estimate.!% 1 However,
a few small studies of relatively unselected children
suggest that the prevalence may be higher.'> '* Our
own experience with latex-induced reactions dur-
ing barium enema examinations (six reactions of
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5554 procedures) suggested that the prevalence of
clinically significant latex sensitivity in the popula-
tion of southeastern Michigan could be as high as
one per thousand.! If the estimate of one severe
latex-induced reaction per thousand population
were accurate, the prevalence of any latex sensitiv-
ity in the general population would be expected to
be substantially greater than one per thousand.

It is difficult to obtain a large study population
of individuals who are representative of the
general population of a region. We believed that
the study population that would best represent
the general population of healthy adults in
Southeastern Michigan was a sample of volun-
teer Red Cross blood donors.

METHODS
Serum samples

Samples were collected from residual serum tubes of
1000 blood donations over a 3-week period. All dona-
tions were from workplace mobile collection sites, ex-
cluding sites at health care institutions. To obtain a
sample broadly representative of the population, no
more than 30 samples per day were accepted from a
single mobile unit. All donors were informed that a
sample of the donated blood might be used for addi-
tional tests or to evaluate experimental blood tests,
unless they objected. Strict confidentiality was main-
tained by identifying samples only by code numbers,
which were matched with limited demographic data for
analysis. It was not possible to ask the blood donors any
questions about their personal allergic histories or po-
tential risk factors for latex allergy.

In vitro assays

The AlaSTAT assay (Diagnostic Products Corp., Los
Angeles, Calif.) was used for measuring anti-latex IgE
antibodies according to the manufacturer’s instructions.
Previous experience with this assay suggested that it
offered maximal sensitivity with good specificity.'4
Briefly, 50 pl aliquots of serum from each donor was
added to duplicate assay tubes along with the liquid latex
matrix. After a 1-hour incubation, the anti-ligand solu-
tion was added. This solution contains avidin, which
binds the biotin on the liquid latex matrix to the biotin-
coated walls of the assay tubes. The tubes were then
washed three times to remove all unbound serum pro-
teins. IgE that bound to the liquid matrix was detected
by the addition of an enzyme-labeled anti-human IgE,
followed by washing and the addition of a chromogenic
substrate. The amount of IgE bound in the tube was
determined by extrapolation from a standard curve.
Samples with IgE concentrations of 0.35 IU/ml or
greater were graded as positive. We arbitrarily chose to
grade samples with concentrations of 1.50 IU/ml or
greater as strongly positive. All positive samples were
assayed a second time in another AlaSTAT assay to

Ownby et al. 1189

TABLE I. Comparison of the AlaSTAT and
CAP class scores in the 64 sera positive in
the AlaSTAT assay

CAP class
0 | I} ]} Total
AlaSTAT class
0 0 0 0 0 0
1 25 10 5 1 41
11 3 4 6 0 13
11 3 0 5 2 10
Total 31 14 16 3 64

verify the positive result, and only samples positive in
both assays were considered as positive in the analysis.

Because of the limited experience with in vitro tests
for anti-latex IgE antibodies, we also re-assayed all
positive samples, with sufficient serum, in the CAP assay
(Pharmacia Diagnostics, Dublin, Ohio). The CAP assay
was performed according to the manufacturer’s instruc-
tions. Samples with IgE concentrations of 0.35 kU/L or
greater were graded as positive. The CAP assay was
chosen as a secondary comparison method because
many investigators have found that the CAP assay has
performed well with other allergens.!> !¢ It was not
possible to evaluate all 1000 samples in the CAP assay.

Both the AlaSTAT and CAP results can be converted
into class scores on the basis of reference curves. The
criteria for the AlaSTAT classes are: 0, 0.00 to 0.29; 0/1,
0.30 to 0.34; 1, 0.35 to 1.49; II, 1.50 to 2.99; II1, 3.00 to
14.9; and IV, =15.0 IU/ml. The criteria for the CAP
classes with traditional scoring are: 0, <0.35; I, 0.35 to
0.7;11, 0.7 to 3.5; 111, 3.5 to 17.5; IV, 17.5 t0 50; V, 50 to
100; and VI, >100 kU/L. The nominal criterion for
classifying a sample as positive is the same, 0.35 U/ml or
greater, in both assays, but the criteria for the classes are
otherwise different.

RESULTS

The 1000 samples tested came from donors with
a mean age of 37.8 years (range, 17 to 66 years).
Four hundred seventy (47%) of the donors were
women; and 879 of the donors described them-
selves as white, 80 as black, and 41 as belonging to
other racial groups. These proportions are similar
to those of all blood donors in southeastern Mich-
igan. No information concerning the occupations
or personal allergy histories of the donors was
obtained.

We first compared the results of the AlaSTAT
and CAP assays in the 64 sera that were repeatedly
positive according to the AlaSTAT. The results are
shown in Table I. Overall, 39 (61%) of the 64
AlaSTAT-positive samples were also positive in
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TABLE IlI. Distribution of positive test results for anti-latex IgE among 1000 study subjects by sex,

age, and race

AlaSTAT
Negative Positive Total {%) p Value* 1990 Census (%)t

Sex

Male 485 45 530 (53) 47.0

Female 451 19 470 (47) 0.014 53.0
Age

<45 yr 665 41 706 (70.6)

=45 yr 271 23 294 (29.4) 0.14
Race

White 829 50 879 (87.9) 77.0

Black 70 10 80 (8.0) 20.6

Other 37 4 41 (4.1) 0.039 2.6

*p Values were determined by using the chi square statistic.

tData from Census of Population and Housing 1990: Summary Tape File 1 on CD-ROM (Michigan), prepared by the Bureau of

the Census. Washington, DC, 1991.

the CAP assay. The major differences in the results
of the two assays are the 31 sera that were positive
in the AlaSTAT and negative in the CAP, includ-
ing six sera that were class 11 or III according to the
AlaSTAT assay but negative according to the CAP
assay. However, if the 23 sera with class II or III
AlaSTAT results are considered, 17 of the 23
(74%) are positive according to the CAP assay.

The prevalence of anti-latex IgE antibodies ac-
cording to the AlaSTAT assay was 64 of 1000 or
6.4% (95% confidence interval = 4.9-8.1%).
Twenty-three of the 64 samples were strongly
positive (IgE =1.50 IU/ml). As shown in Table II,
positive samples were significantly more frequent
in men than in women and in blacks compared
with whites or others. Age did not appear to
influence the prevalence of seropositivity. The
composition of the entire five-county population,
from which the studied blood samples were drawn,
is also shown in Table II. The male-to-female ratio
in the blood donors is the opposite of the ratio in
the population, and whites are overrepresented
among the blood donors.

DISCUSSION

We have found a 6.4% prevalence of seroposi-
tivity for anti-latex IgE antibodies in 1000 Red
Cross volunteer blood donors from whom serum
samples were obtained during 1993 in Southeast-
ern Michigan. Units collected at health care insti-
tution sites were excluded to minimize the possi-
bility of obtaining a spuriously high prevalence
estimate because of the inclusion of a large num-

ber of health care workers. Because it was not
possible to directly question the blood donors, we
cannot exclude the possibility that some of them
may have been occupationally exposed to latex,
either as health care workers or in other occupa-
tions. The overall prevalence of seropositivity for
anti-latex IgE antibodies remains high, even if the
only samples considered positive are those that
were strongly positive (2.3%) or those that were
positive according to both the AlaSTAT and CAP
assays (3.9%). The prevalence of 6.4% is consis-
tent with our previous experience of approximately
one latex-induced reaction per 1000 patients dur-
ing barium enema examinations.! In comparison
with the 6.4% prevalence in this population of
blood donors, we found an 8.8% prevalence of
anti-latex antibodies, by using the same AlaSTAT
assay and criteria for a positive test result, in a
population of 741 inpatient registered nurses.'’

The major strengths of this study are the large
number of serum samples drawn from a popula-
tion of relatively healthy adults and the objective
measurement of anti-latex IgE antibodies. Some
studies have relied on history of symptoms associ-
ated with latex exposure, which is an unreliable
method of determining sensitivity.> 57

Concerns about confidentiality made it impossi-
ble to obtain any information directly from the
donors about possible risk factors for latex allergy
or clinical reactivity to latex. Lacking this informa-
tion, we were not able to evaluate questions about
specific risks for latex sensitivity. We speculate that
blood donors, and others without recognized oc-
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cupational exposure to latex, may become sensi-
tized by latex contact with household rubber prod-
ucts or by contact with latex during routine medical
care.

The 6.4% prevalence of detectable anti-latex
IgE antibodies may initially appear to be unrea-
sonably high, but this prevalence is low compared
with the prevalence of anti-Hymenoptera venom
IgE found in population surveys. Stuckey et al.!8
used the Pharmacia RAST to measure anti-honey-
bee IgE in 3439 subjects and found a RAST score
of 2 or greater in 542 (15.8%) of the subjects. Of
the 542 positive RAST test results, 450 (83%)
occurred in individuals who did not have histories
of adverse sting reactions.’® Similar data were
obtained by Golden et al.'? in a study of a stratified
sample of 320 employees representative of 2097
electric plant employees. Seventeen percent of
workers had positive skin test results and 24% had
positive in vitro test results in response to either or
both honeybee and yellow jacket venoms. Only
3.3% of the workers had a history of systemic
reactions after insect stings. These studies demon-
strate that the prevalence of venom-specific IgE in
unselected adults is relatively high, even though
reported episodes of anaphylaxis are infrequent.
Compared with these studies of the prevalence of
venom-specific IgE, the 6.4% prevalence of anti-
latex IgE antibodies found in our study is modest
and consistent with the relatively infrequent re-
ports of systemic reactions associated with latex
exposure.

Another concern about the results of our study
is whether the AlaSTAT assay is specific for anti-
latex IgE. The small quantities of serum available
precluded performing inhibition assays with the
positive sera; however, we have performed multi-
ple inhibition assays in the past, and we have
always been able to inhibit positive AlaSTAT test
results with latex extracts. ** We also believe that
the positive AlaSTAT test results accurately indi-
cated the presence of anti-latex IgE antibodies
because the CAP assay produced similar positive
results in 61% of the AlaSTAT-positive sera. The
discrepancy between the AlaSTAT positive results
and negative CAP results in 31 sera may be due to
several factors. We have observed similar discrep-
ancies between AlaSTAT and CAP results with
sera from individuals with histories highly sugges-
tive of latex allergy, and we believe that the criteria
for a positive CAP result may be unduly conserva-
tive, even though the criteria for a positive test
result in both assays is 0.35 IU/ml specific IgE.
Another possible explanation is that the relative
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concentrations of various latex proteins differ be-
tween the solid phases of the two assays. Differ-
ences in solid-phase latex protein concentrations
are likely to affect the detection of anti-latex IgE
antibodies. The two assays may also differ in the
detection of IgE cross-reactivity between latex and
other allergens. Because we did not test all samples
in the CAP assay and we did not obtain histories or
skin test data on the blood donors, we cannot
comment on the relative diagnostic value of either
test.

The most important feature of this study is that
it provides a baseline estimate of latex sensitization
in a relatively unselected adult population. Be-
cause latex allergy has only recently been com-
monly recognized and because latex use and man-
ufacturing are rapidly changing, it will be valuable
to resurvey similar populations in the future to
determine whether the prevalence of latex sensiti-
zation in the adult population of the United States
changes with time. It is also useful to have a
baseline estimate of latex allergy in a general
population to compare against estimates of the
prevalence of latex sensitization in high-risk pop-
ulations. Without an estimate of allergy in the
general population, it is impossible to accurately
estimate the magnitude of increased risk associ-
ated with belonging to the high-risk population.
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