Latex allergy in housekeeping personnel

Gordon L. Sussman, MD*; Doreen Lem, RN¥; Gary Liss, MD#; and Donald Beezhold, PhD§

Background: Latex allergy has been well described in healthcare workers and
children with spina bifida. Cost effective measures to avoid latex allergic reactions
are possible in these recognized risk groups.

Objective: To study the prevalence of latex allergy among hospital housekeepers
regularly exposed to latex gloves.

Methods: Fifty members of the housekeeping staff at a Toronto teaching hospital
were screened by questionnaire for latex allergy. Patients with possible atopy or
symptoms suggestive of latex allergy (20) were skin tested with latex (Bencard
Laboratories) eight common allergens and histamine control.

Results: Four of 20 tested had a positive latex prick skin test representing an 8%
prevalence overall within this group, and a 20% prevalence among atopic house-
keepers. Based on an expected 1% prevalence in the general population, this was
statistically significant (P < .005). Latex-positive patients had extensive exposure to
high protein-unlined latex gloves. Positive patients had a similar yet completely
unique immunoblot pattern of IgE binding. All four positive patients had unrecog-
nized latex allergic symptoms (hand dermatitis, rhinoconjunctivitis). One house-
keeper experienced itchiness of her face, angioedema, and lightheadedness imme-
diately after inflating a latex balloon.

Conclusions: The 8% prevalence of a positive latex skin test in regularly exposed
hospital housekeepers is similar to that observed among healthcare workers sug-

gesting this is a new risk group.

INTRODUCTION

Latex-containing products pose a haz-
ard to individuals who are allergic to
residual rubber tree latex proteins. Al-
lergic reactions range from contact ur-
ticaria to anaphylaxis causing death.'-®
While use of products with lower lev-
els of latex antigen release may pre-
vent sensitization, for individuals al-
ready sensitized to latex, no latex
product can be considered nonallergic
and avoidance is mandatory.

The prevalence of latex allergy in
the general population is believed to be
less than 1%.” Only 1 of 800 (0.125%)
surgical patients demonstrated a posi-
tive latex prick skin test'’; therefore, it
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is not cost effective to screen the entire
population for latex allergy. Neverthe-
less, studies have established a high
prevalence of latex allergy among cer-
tain risk groups.”!'-"* Children with
spina bifida demonstrate a 28% to 67%
prevalence of latex sensitization.'*!?
The other major group at risk of latex
allergy are regularly exposed health-
care workers. 1113

It is suspected that reguiar exposure
causes the development of latex al-
lergy. Patients with multiple surgeries
and occupationally exposed workers
with skin and airborne latex contact are
at risk of developing allergy. If these
and other groups with a high preva-
lence of latex allergy can be identified,
cost effective measures can be taken to
avoid severe latex allergic reactions.
Individuals belonging to a significant
risk group could have pre-operative
testing for latex allergy. When the
prevalence of latex sensitization is
very high as in spina bifida children it
would be logical to proceed on the
presumption of latex allergy and insti-

tute full latex avoidance procedures.
This is particularly important before,
during, and after operative procedures.

The objective of this study was to
examine the prevalence of latex allergy
among nonprofessional  healthcare
workers. We report hospital house-
keepers as a new occupational risk
group for latex allergy.

METHODS

All 71 members (36F/35M) of the
housekeeping staff at The Wellesley
Hospital, Toronto, Canada were in-
vited to participate in this study. The
study protocol was approved by the
institutional review board at the Uni-
versity of Toronto and informed con-
sent was obtained from all study par-
ticipants. Fifty housekeepers (70%)
volunteered for this study. All house-
keepers wore yellow rubber latex
gloves (Cor-Tech) during work hours
with approximately 25 to 30 hours of
latex glove use per week. These gloves
were not powdered or flocked.

Study participants were screened by
questionnaire. This questionnaire iden-
tified cutaneous, ocular and upper or
lower respiratory symptoms that could
possibly represent latex or other al-
lergy. It also identified a positive fam-
ily history of atopy. Only patients felt
to have possible atopy or latex allergy
on questionnaire were skin tested (20
patients, 14 females and six males).
Skin tests were done by the prick
through drop method on the forearm
using a 25-gauge needle and read at 15
minutes. Positive skin tests were
greater than 3-mm wheal and flare re-
actions. Skin test reagents included
Bencard latex and eight common in-
halant and food allergens (grass mix,
Alternaria, house dust, house dust
mite, cat hair, milk, egg, and shrimp)
and histamine control (1/1,000 hista-
mine, Bencard Laboratory).

415

WIS W ey oo,




e ———————————S——————S————SCSSSSSSSSSSSSSSS—————— ]

Table 1. Latex Allergic Housekeepers

Latex Glove Exposure

Skin, Nasal, Eye Symptoms

Latex Test

49F 10 yr 30 h/wk ICU & burn unit

30F 17 yr 30 /h wk Office work

32F 8 yr 30 h/wk Office work

55F 15 yr 30 h/wk Previously floor work,

now 2 yr in office area

Generalized dermatitis, rhinitis & conjunctivitis at work
Hand dermatitis, rhinitis & conjunctivitis at work

No skin symptoms, rhinitis at work
Hand dermatitis, rhinitis at work

9mm wheal & flare
8mm wheal & flare
6mm wheal & flare
22mm wheal & flare

Latex Protein Glove Testing

A latex protein-specific, indirect
ELISA technique was used to quantify
the latex protein content in the gloves.
Latex protein antigens from a standard
preparation (prepared from ammoni-
ated latex) and glove extracts were ad-
sorbed onto the wells of a 96-well
ELISA plate by incubating 2-fold se-
rial dilutions of the solutions in the
wells for four hours. Latex antigenic
protein of the glove extracts was then
determined by immunologic assay as
described previously.!®

IgE Immunoblot Studies

Latex-specific IgE antibody was de-
tected in prick skin test-positive pa-
tients’ sera by Western blot using a
triple antibody sandwich technique.
Latex protein preparations were sepa-
rated by SDS-PAGE on 15% gels as
previously described.!” The proteins

were transferred to nitrocellulose (0.1
wm, Schleider and Schnell) according
to the method of Towbin et al.'® The
nitrocellulose membrane was blocked
with 2% dry milk and reacted with a
1/10 dilution of the patient sera. Fol-
lowing washing with 0.1% Tween-20
in phosphate buffered saline, the blot
was reacted with a 1/2000 dilution of
monoclonal anti-human IgE (clone
GE-1, Sigma, St. Louis, MO) and a
1/5000 dilution of alkaline phos-
phatase-labelled goat anti-mouse IgG
(Promega, Madison, WI). Visible
bands indicating IgE reactivity were
produced by developing in the alkaline
phosphatase substrate (nitroblue tetra-
zolium/bromo-chloro-indolyl ~ phos-
phate) (Promega).
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Figure 1. Protein levels in housekeeper’s Gloves. Antigenic protein content of two separate house-
keeping gloves. Protein levels were determined using the Latex ELISA for Antigenic Protein assay. The
household gloves A and B are compared with 19 brands of latex surgical and 14 brands of latex

examination gloves.

RESULTS

Of the 50 housekeepers who com-
pleted the latex allergy questionnaire,
20 (40%) were eligible for allergy skin
testing. All housekeepers who were
skin tested had at least one positive test
(latex, inhalant, or food allergens).
Overall four (8%) of 50 hospital
housekeepers and four (20%) of 20
atopic housekeepers were skin test
positive to latex. All four latex skin
test-positive patients had unrecognized
symptoms of latex allergy including
mucosal contact (Table 1). In particu-
lar, all had occupational rhinoconjunc-
tivitis and three had hand dermatitis.
One patient with a large positive skin
test (22-mm wheal with surrounding
flare) developed !ocalized angioe-
dema, generalized urticaria, and light-
headedness after inflating a latex bal-
loon.

One housekeeper worked in the In-
tensive Care Unit, who would presum-
ably be associated with significant ex-
posure to airborne latex. Three of the
four patients worked in offices or hos-
pital wards that were not recognized as
areas with high latex use or aerosolized
latex exposure.

The housekeeping latex glove anti-
genic protein content was 714 ug and
531 ug latex protein per gram dry
weight. Thig would represent 20 mg
and 16 mg of antigenic protein per
glove. This is extremely high when
compared with most other tested
gloves!® (Fig 1).

Western blot separation of latex pro-
teins generally were similar but with
significant differences demonstrating a
unique pattern of IgE binding proteins
in our latex prick skin test positive
hospital housekeepers (Fig 2).
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Figure 2. Western blot analysis of IgE reac-
tivity in sera from two latex-allergic housekeep-
ers. The reactivity of these two patients is similar
in that similar non-ammoniated proteins (N)
were recognized. The protein pattern of these
two patients is different. These patients recog-
nized multiple polypeptides in the ammoniated
latex proteins (A). One patient recognizes a dou-
blet of protein at 14 kD in the ammoniated
proteins.

DISCUSSION

There was an 8% (4/50) prevalence of
positive latex skin tests in regularly
exposed hospital housekeepers. This
may be an underestimate because 30
housekeepers who completed the ques-
tionnaire were not considered eligible
for skin testing. There was a 20% (four
of 20) prevalence of latex allergy in
atopic housekeepers. Assuming an ex-
pected 1% prevalence of latex allergy
and using the binomial distribution, the
probability of observing four or more
positives among 50 (or 20) housekeep-
ers was .0016 (or .000043). Using a
2.5% prevalence of latex allergy in
controls as suggested by another
study® the probability of identifying
four positive tests was P < .05, In

other words, the observed high preva-
lence compared with the general pop-
ulation was unlikely to be due to
chance.

The prevalence of latex allergy in
hospital housekeepers was similar to

latex-exposed dentists, physicians, and .

nurses as previously reported.”!'™"
Nonmedical personnel, as other groups
regularly using high protein latex
gloves, may therefore be sensitized
and develop latex allergy.”**' Hospital
housekeepers appear to be an impor-
tant risk group and should be screened
for latex allergy prior to surgical or
other medical procedures. The similar
IgE binding pattern of latex allergens
in our hospital housekeepers suggests a
common source of latex exposure and
sensitization.

The housekeepers with positive la-
tex skin tests all had symptoms of latex
allergy. IgE-mediated reactions in-
cluded work-related rhinoconjunctivi-
tis. One patient noted generalized latex
allergy. Hand dermatitis alone is most
often related to irritant and delayed
hypersensitivity to rubber additives.
Patients with IgE-mediated latex al-
lergy, however, usually have associ-
ated local hand sensitivity to latex
with contact pruritus, urticaria, and
eczema.’

It is important to study the antige-
nicity and allergenicity of all latex de-
vices. Sensitization appears to have
emerged with the frequent use of high
protein, high antigenic powdered latex
gloves. We suggest that sensitization
occurred by chronic exposure due to
regularly wearing latex gloves with
secondary absorption of allergenic pro-
teins in predisposed hospital house-
keepers. Airborne latex, which has
been measured using powdered gloves,
could be a significant route of expo-
sure, with later development of latex
allergy.? Studies are currently needed
to more carefully document whether
low protein powder-free gloves pre-
vent latex sensitization.

The only present treatment in symp-
tomatic skin test-positive latex allergic
patients is avoidance. Housekeeping
hospital staff who regularly use latex
gloves should be screened for latex

allergy. Individuals with positive skin
tests to latex should use only nonlatex
gloves in their work. The use of non-
latex or powder-free gloves by all co-
workers may allow allergic workers
with severe rhinoconjunctivitis and
asthma to tolerate work in areas where
they previously had to be removed.?
Patients with positive latex prick skin
tests should be cautioned to avoid ex-
posure to latex-containing materials or
devices should they undergo any med-
ical procedure. Finally, manufacturers
of industrial latex gloves should reduce
the protein allergen levels of their
products to prevent sensitization of
predisposed workers.
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ALLERGY TO AMOXICILLIN WITHOUT ALLERGY TO
PENICILLIN

The authors studied 54 patients with histories of immediate allergic reactions
(anaphylaxis, urticaria, or angioedema) to amoxicillin but tolerance to benzyl
penicillin. These were selected from 177 patients allergic to B-lactam antibiotics
of whom 146 had had immediate reactions, including 42 with histories of allergy
to penicillin and 36 with positive skin tests or challenge to penicillin.

Allergy skin testing was done with benzylpenicilloyl-poly-L-lysine, 5 X 107>
M; minor determinant mixture (benzylpenicilloate sodium with benzylpenicillin,
1072 M; benzylpenicillin, 10,000 units/mL; ampicillin, 20 mg/mL; and amoxi-
cillin, 20 mg/mL as well as histamine and saline controls. RASTs were done with
penicilloyl-polylysine and amoxicillin polylysine. When both skin tests and
RAST for benzylpenicillin were negative, the patient was challenged with
penicillin, 1,000,000 units by intramuscular injection. If this challenge was
negative and results of the history, skin testing, and RAST left the diagnosis of
allergy to amoxicillin uncertain, the patient was challenged with amoxicillin with
doses progressing from 5 mg to 500 mg.

The 54 patients with histories of allergy to amoxicillin and tolerance to
penicillin were all skin test negative to penicilloyl-polylysine; 49 of 51 were also
negative to the minor determinant mixture; and 44 of 46 were negative to
penicillin. Skin tests with amoxicillin were positive in 34 patients; RAST for
amoxicillin, in 22. Challenge tests established allergy to amoxicillin in 23
patients, including 15 in whom both skin tests and RAST for amoxicillin, had
been negative. All 54 patients tolerated challenge with penicillin.

These data confirm that diagnosis of allergy to amoxicillin in patients who are
not allergic to penicillin may require specific amoxicillin-related reagents or
challenge with amoxicillin.

—RMS

Vega JM, Blanca M, Garcia JJ, et al. Immediate allergic reactions to amoxicillin.
Allergy 1994;49:317-22.

W

418 ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY




