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The evidence in the literature suggests that the prevalence of latex allergy in the general population
is approximately 1%. With increasing awareness of transmission of HIV and other infections such
as hepatitis B, the use of latex gloves and condoms has escalated in recent years. As cheaper latex
gloves of variable and doubtful quality flood the market, health care workers and patients are being
increasingly sensitized by these latex products. A retrospective study investigated the prevalence of
Jatex allergy in a cohort of 26 patients who suffered perioperative anaphylactoid reactions. 84%
of these patients were hypersensitive to at least 1 anaesthetic-related agent. 7.7% were also allergic
to latex (p=0.028). Atopy is a strong predisposing factor (p=0.006). An accurate preoperative
history of atopy and past reactions to latex will identify most at-risk patients. Prick test and
RAST to latex will confirm the latex allergy. Anaesthetists, surgeons, allergists and other health

practitioners should be aware of this problem.
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Although contact dermatitis due to delayed hyper-
sensitivity reactions to latex and rubber has been
recognized for 40 years, the first Type I reaction
was reported only 18 years ago (1). With increasing
awareness of the transmission of HIV and other
infections such as hepatitis B, the use of latex
gloves among health care workers has much in-
creased. The Occupational Safety and Health Ad-
ministration estimated that more than 5.6 million
American health care and other workers use latex
gloves regularly: over 7 billion pairs of gloves a
year (2). The use of condoms has been encouraged
by doctors and the media alike to reduce the risk
of HIV infection and other sexually transmitted
diseases.

The latex from the rubber tree (Hevea brasili-
ensis) contains many proteins and allergens which
cannot be completely removed during the manu-
facturing process. It has been suggested that the
recent increased demand for latex gloves and other
products such as condoms has resulted in the
manufacturing of less-refined products containing
higher concentrations of latex allergens (3). There
is also considerable variation in the total protein
and allergen contents of the different latex glove
brands (4).

There are an increasing number of reports of
serious and unexpected reactions to devices con-
taining natural latex, associated with surgery 4
7), barium enema (8), vaccination (9) and even a
game of squash (10) The evidence in the literature
suggests that the prevalence of latex allergy in the
general population is approximately 1% (11). In
contrast, it is estimated that 3%-21% of health
care workers, especially those who wear rubber
gloves frequently, e.g., surgeons, anaesthetists,
nurses and dentists are hypersensitive to latex (12—
21). 1 study found that as many as 53% of labora-
tory technicians had reactions to latex gloves (22).
A significant number of patients with spina bifida
and /or urological abnormality who develop intra-
operative anaphylaxis are allergic to latex (23-28).
The prevalence of atopy in this group of patients
is higher than the accepted 2-20% in the normal
population (25, 29, 30). Frequent past exposure
leading to sensitization is also a predisposing fac-
tor (27).

Anaphylactic reactions to anaesthetic and as-
sociated agents are well-recognized and both intra-
dermal (i.d.) and prick testing are used to diagnose
the drugs responsible for acute reactions (31-33).
There have been only 2 reports of patients who
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developed intraoperative collapse due to allergy to
a combination of a muscle relaxant and latex (34,
35).

In this study, we investigated the prevalence of
latex allergy in a cohort of patients who developed
intraoperative anaphylaxis.

Materials and Methods

Hospital ethical committee approval was obtained.
Between 1979-1994, 37 patients developed peri-
operative anaphylactoid reactions in the North
Staffordshire Hospital; these patients represent vir-
tually all perioperative anaphylactoid reactions dur-
ing this period. The diagnosis of an anaphylactoid
reaction was based on 1 or more of the following
clinical features: cardiovascular collapse, broncho-
spasm, oedema and rash. [.d. tests were performed
6 weeks later with relevant éanaesthetici agents and
muscle relaxants in all patients. The drugs chosen
were intravenous agents to which the patient was ex-
posed before the anaphylactoid reaction and in-
cluded hypnotics, analgesics and anti-cholinergics.
0.2 ml of 1:1000 dilutions of drugs not known to re-
lease histamine and 1:10 000 dilutions of drugs
known to release histamine (e.g., d-tubocurarine
and opioids) were injected into the volar aspect of
the forearm. A negative control using normal saline
was included in each patient. The criterion for a
positive response was a wheal and flare of >1.5 cm
diameter at those dilutions at 30 min.

Retrospectively, these patients were recalled and
invited to undergo prick tests (PT) with raw latex
preserved solely with ammonia (0.7% w/w), es-
pecially produced by the Rubber Research Insti-
tute of Malaysia, commercial refined latex extracts
(natural and gloves), and common aeroallergens
(cat, dog, house dust mite, grass and tree) on the
volar aspect of the forearm with a sterile lancet. A
positive control (histamine) and a negative control
(diluent) were included. All commercial PT solu-
tions were supplied by Diagenics, Newark, UK.
The test was considered positive if there was a
wheal and flare 2 mm larger than diluent control at
15 min. Serum latex-specific IgE antibodies using
RAST CAP were measured using a commercial-
ly available kit (Kabi Pharmacia Diagnostics,
Sweden). A positive prick test to common aeroal-
lergens and a past history of asthma, eczema or
hay fever confirmed atopic state (36) A history of
past exposure and reactions to latex, and atopic
state, was obtained from each patient.

Statistical method

The binomial test was used to obtain the prob-
ability of the number of patients observed with

latex allergy and with atopy, assuming they are
from a normal population where the prevalence is
1% for latex allergy and 20% in the worst case for

atopy.

Results

26 patients (n=26; 9 male and 17 female) were
available for testing; 3 patients had died, 6 patients
had moved away and 2 were unwilling to partici-
pate. The mean age of patients when the reaction
occurred was 44.3 years (range 15-73 years). 13
out of 26 (50%) had at least 1 positive PT response
to aeroallergens and a positive history of asthma,
eczema or hay fever confirming atopy. Assuming a
prevalence of 20% in the normal population, the
probability of 13 or more patients being observed
with atopy is 0.006. 21 out of 26 (80.7%) patients
developed hypotension, tachycardia and cyanosis
consistent with the diagnosis of anaphylaxis. The
remaining patients had erythema, wheeze and
cough.

22 out of 26 (84.6%) patients gave positive reac-
tions to the ‘anaesthetic’ agents tested; 5 to sux-
amethonium (Scoline®), 2 to atracurium (Traci-
um®), 1 to gallamine (Flaxedil®), 1 to d-tubo-
curarine (Tubarine®), 1 to pancuronium (Pav-
ulon®), 1 to pentazocine, 3 to papaveretum (Om-
nopon®), 3 to morphine sulphate, 1 to penthothal,
1 to droperidol (Droleptan®), 1 to thiopentone
(Intraval®), 5 to alcuronium (Alloferin®), 1 to pro-
panidid (Epontol®) and 2 to alphadolone (Althes-
in®). The latter 3 drugs have been withdrawn from
the market. 6 out of 26 (23%) patients were allergic
to more than I agent. 5 out of 26 (19.2%) patients
gave equivocal or negative skin tests.

24 (n=24) underwent prick testing with latex (1
patient was pregnant, 1 refused). 5/24 of patients
had a positive PT to either raw ammoniated latex
and/or refined latex glove extract. 4 out of the 5
patients gave a positive RAST to latex: 1 grade 4
(very high), 1 grade 3 (high) and 2 grade 1 (low).

The patients with grade 3 and 4 reactions were
atopic and gave a very good history of acute reac-
tions following contact with certain latex products,
e.g., urticaria after vaginal examination, and wear-
ing household gloves. Both patients developed
anaphylactic symptoms 20-30 min into surgery.
The 1st patient was undergoing an emergency caes-
arean section and the 2nd patient a total abdomi-
nal hysterectomy.

The 2 patients who had grade 1 RAST reactions
gave PT responses measuring 2.5 mm and 5 mm
greater than the negative control. Neither patient
gave a history of hypersensitivity to latex and the
weak RAST reactions were considered irrelevant.
The 5th patient had a positive PT to latex (5 mm
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greater than the negative control) but his RAST to
latex was negative. He was atopic and gave positive
reactions to all aeroallergens tested, in particular,
he had a very strong reaction to grass pollen on
prick testing (10 mm greater than the negative con-
trol). He did not give a history of allergy to latex
and it is possible that, although he was not tested
specifically to foodstuffs, the PT reaction to latex
represented a cross-reaction with certain foods.

Under very strict criteria for the diagnosis of
latex allergy, that is, having positive RAST, PT and
history of allergy to latex, we found a total of 2/26
(7.7%) patients, both females, that were considered
clinically significant. Assuming a prevalence of 1%,
the probability of at least 2 in 26 normal patients
being observed with latex allergy is 0.028. This was
statistically significant.

If the other 2 patients with positive PT and
RAST to latex but with an absent history of latex
allergy were also included, the total % of our
group of patients considered to be latex-allergic
would go up to nearly 15%, making it more statis-
tically significant.

Discussion

The evidence in the literature suggests that about
1% of the general population are allergic to latex
(I1). An increased prevalence is seen in certain
groups, including health care workers, laboratory
technicians and patients with spina bifida and uro-
logical defects. These groups are more frequently
exposed to latex than the general population. Pa-
tients undergoing surgery are exposed to latex
products and it has been a concern that latex al-
lergy is an underlying cause of intraoperative ana-
phylaxis. This study was designed to estimate the
prevalence of latex allergy in this group of patients.
Over 15 years, only 37 patients were referred for
investigation of perioperative reactions. Accepting
that we have relatively small numbers, we found
that 7.7% of our patients were allergic to latex.
This was statistically significant. They were also al-
lergic to other drugs (opioids, penicillin, clarithro-
mycin and tetanus toxoid). It would appear that
this group of patients suffer from multiple aller-
gies.

Of the 2 patients with grade | reactions, 1 had
worked in the rubber industry for many years and
the 2nd utilized latex products for his leisure activi-
ties. As neither patient gave a history of hypersens-
itivity to latex, we felt that the RAST was irrel-
evant. Chronic exposure to latex products over
many years may have led to very low grade sensit-
ization. It is difficult to speculate as to whether
this group of currently asymptomatic patients who
have positive tests to latex will develop symptoms

of latex allergy with time, especially if they con-
tinue to be exposed to the potential allergen. It
may be necessary to repeat PT with latex and to
follow up this group of patients for development
of symptoms. Some workers suggest that they
should be treated as being latex-allergic and ad-
vised accordingly.

Pepys, et al. (37) showed that a definite or prob-
able cause was found in 36 of 46 (78.3%) patients
who suffered anaesthetic-related anaphylaxis. In
this series, suxamethonium was the most frequent
culprit and latex was the cause in 2 patients. Our
results concur with this, in that 80.7% of our pa-
tients gave positive reactions to agents tested, sux-
amethonium being the commonest drug to react.

We agree with other studies that found atopy to
be a predisposing factor in these patients (13, 25,
29). We have shown that latex allergy is a small but
significant cause of intraoperative anaphylaxis. At
risk-patients can easily be identified preoperatively.
Enquiries regarding history of atopy and any reac-
tions to latex should form part of all preoperative
assessments. Theatre staff should be informed that
non-latex products such as synthetic gloves should
be used during surgery.
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