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THE FAMED AMERICAN SURGEON William Halsted
requested the Goodyear Tyre Company to make the first pair o

Abstract

rubber gloves in 189D The first case of an immediate type

reaction to natural rubber latex (NRL; see Box 1) was describec

in 1927, and was provoked by a rubber dental prosthiid.
gloves were first held responsible by Nutter in 1979, with a
report of contact urticarif.The introduction of universal
precautions (now standard precautions) in 1@8ihcided with

a rapid increase in the number of reported reactions, and it

1991 the United States Food and Drug Administration
published a bulletin outlining the risks of anaphylaxis with
NRL items® Multiple reports have recorded the occupational

prevalence of latex hypersensitivity and allergy and a variety of

instruments have been used for assessient.
Latex allergy affects a significant number of the general

population and it is unarguable that some members of the ADF

will be affected, either knowingly or unknowingly.

Allied clinical states

In the clinical setting, failure to differentiate irritant dermatitis
and allergic contact dermatitis from latex allergy can result in
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0 Latex allergy is a type | immediate hypersensitivity
reaction to particular latex proteins in natural rubber
latex. It must be differentiated from irritant dermatitis (not
allergic) and allergic contact dermatitis (a type IV
delayed hypersensitivity reaction).

In the general, non-atopic population, the prevalence of
latex allergy may be less than 1%, but in healthcare
workers may be as high as 30%, and in some patient
groups as high as 65%.

Clinical features of latex allergy range from urticaria,
rhinoconjunctivitis and asthma to anaphylaxis. A
suggestive history must be complemented with
appropriate investigations to confirm the diagnosis.

A diagnosis of latex allergy would preclude entry to the
Australian Defence Force (ADF) and might lead to
discharge of a serving member.

O

O

O

A change from powdered to powder-free latex gloves is
an effective initial action in addressing the problem at an
organisational level. Non-latex gloves should be
available if needed.

O Itis possible for the ADF to provide a latex-safe
environment, but only under certain non-operational

conditions.
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unnecessary anxiety, activity, delay and expense, and could
have serious adverse consequences. In the United Kingdom,
in a large cohort of National Health Service staff, 43% had
signs or symptoms of irritant dermatitis or allergic contact
dermatitis, and 10% showed latex hypersensitiity.

Irritant dermatitis

Irritant dermatitis is a non-allergic skin rash. The irritant may
be any of the many different chemicals present in the natural
latex rubber product — nearly 200 have been identlfidthe

most common presentation is as a dryness or cracking of the
skin, with red, itchy areas when exposed to latex products
(Box 2). The condition tends to be chronic, although
symptoms are relieved during periods of non-exposure to
latex. Incomplete hand washing/drying, the use of soaps, hand
cleansers, sanitisers and glove powder may be contributory
factors. Hand dermatitis disrupts the skin barrier and may
predispose to the development of latex alléfgy.
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I: Terminology

“Latex” is a term that has a variety of meanings. The milk
sap of the tree Hevea brasiliensis is natural latex. Natural
rubber latex (NRL) is the material produced from natural
latex by a complex industrial coagulation process involving
the addition of sulfur and organic chemicals. It has the
desirable characteristics of strength, elasticity,
thermostability and dimensional stability. In this article,
“latex” refers to NRL.

“Powder-free” or “non-powdered” means no powder or up
to 2mg of powder per glove.

“Latex-safe” describes an environment in which an allergic
reaction to NRL is unlikely. Such an area may not
necessarily be latex-free, but NRL exposure is minimal.
“Latex-free” describes an area or object having no NRL
component.®*

Certain paints are described as being “latex” paints.
Synthetic rubber is produced from petrochemicals and is
distinct from NRL. These have no clinical significance in this
context.

Allergic contact dermatitis

Prevalence

Although the use of rubber gloves for surgical procedures was
introduced in medicine more than 100 years ago and there were
early reports of latex sensitivity, such reports remained
uncommon until th&980s. In 1987, the US Centers for Disease
Control and Prevention mandated the use of personal protective
equipment if personnel were likely to have contact with blood
or bodily fluids’ These guidelines required healthcare workers
to don gloves for a large part of their working day to prevent
infection. Glove use increased eightfold in 1 year. Many glove
manufacturers expanded production rapidly and may have
distributed gloves with high levels of latex allergens. Inexpeti-
enced glove manufacturers produced poorly compounded,
inadequately leached produgtBetween 1987 and 1989, the
Malaysian Rubber Development Board received more than 400
applications to form glove manufacturing companies, where
previously only 25 had existéflWith a combination of high
antigen concentration, poor hand care technique and markedly
increased exposure and better diagnostic methods, the neces-
sary factors for an increase in the prevalence of latex allergy
were present’

The prevalence of latex sensitisation and latex allergy varies
depending on populations studied and the methods of testing
used (Box 4).

As early as 1987, it was reported from Finland that “In
operating units, 7.4% of the doctors and 5.6% of the nurses

Allergic contact dermatitis (loosely termed “rubber allergy”) Were allergic®® If symptomatic Eealthcz_ﬂre workers are
is a type IV delayed hypersensitivity reaction. The mechanism@SSessed the prevalence is higttér° while in patients with

is cell-mediated. It is not generally a response to the latexSPina bifida the sensitisation rate has been reported at 8%-_5%-
protein, but rather to chemical agents used in the NRL Belng female increases the incidence of Iate_x senS|t|y|ty.
manufacturing process. The reaction usually occurs 6_48Toma2|c and co-workers found afgmale:male rat|0_0f3:1|n_a
hours after contact with latex gloves. Assessment is based offView of 145 cases of latex-induced systemic allergic
patch testing: small amounts of the suspected allergen argeactions. Both occupational and hormonal factors may be
applied to the skin and the area is observed for any reactioninvolved=? Other populations with high prevalence include
The cutaneous features of allergic contact dermatitis includg?!ood donor$* and latex industry workers.

burning pain, pruritus, oedema, erythema, maculopapular

rash, vesicles and cracki_ng of th(_a skin (Box 3). This con_ditionR,.sk factors

can become chronic with continued exposure, and is the

predominant immunological response to latex. Atopy

An individual with a predisposition to allergy is thought to be at
greater risk of developing latex allertfy*> One study has
reported that 34/44 individuals with latex allergy had a history
of atopic illness? and another reported that nine out of nine
Pathophysiology individuals who tested positive to latex skin testing were atopic
Latex allergy is a manifestation of a type | immediate @nd reacted to atleast one other common aliétgen.
hypersensitivity reaction to particular latex proteins in NRL.
About 200 different protein polypeptides have been identifie
in NRL, with more than 50 proving to be potentially NRL is derived from a plant protein. Cross-reactivity with other
antigenict*1° This reaction is mediated by immunoglobulin E plants has been reported, including food prodtictan

(IgE), and produces both localised and systemic symptomsincreasing list of cross-reactive foods includes bananas,
These often develop in minutes, depending on the route ofivocados, Kkiwifruit, strawberries, watermelon, chestnuts,
absorption and dose of allergen. peaches, cherries, apricots, apples, plums, tomatoes, potatoes,

The nature of latex allergy

Ceross-aIIergies
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2: Irritant dermatitis caused 4: Prevalence of latex allergy
by exposure to latex

Australia

One study found a 9% prevalence of latex hypersensitivity among dental workers in
a Sydney dental school;'® another reported 5.2%—14.7% incidence in first
responders.'? Both studies used the same validated questionnaire. The inherent
properties of this questionnaire (sensitivity 0.58; specificity 0.94; positive predictive
value 0.18; negative predictive value 0.99) and, in the latter study, a low response
rate, must be considered. It was reliable for identifying people at low risk but
overestimated those at risk of true latex allergy.2® In one Australian hospital, it was
concluded that IgE-mediated hypersensitivity to latex was common among nurses.?!

In Australian children and adolescents with spinal cord dysfunction, 15.4% had a

3: Allergic contact history of latex allergy and 36.9% were latex-specific IgE-posi'cive.22
dermatitis Canada
: 12.1% prevalence of latex sensitisation among latex glove users in a Canadian
hospital.2?
Hong Kong

6.8% prevalence of skin test positivity to latex extract among healthcare workers in
a large teaching hospital 24

North America

Reported rates of latex allergy of less than 1% in general population,?>? but up to
27
This is a type IV delayed hypersensitivity 30% among healthcare workers.

coconuts, pawpaw and figs. This cross-reactivity has beerwithin the glove and absorption may lead to increased

labelled the “latex-fruit” syndrom&:2° sensitisation. As the gloves are donned or removed, powder
particles with adherent latex protein become airborne and may
Multiple surgical procedures be inhaled, coming into direct contact with the mucosa of the

Individuals who have undergone multiple operations are at€SPiratory tract™°This can be very significant in a c:)nfint_ec’i’_
high risk of sensitisation due to cumulative exposure to latexSPace, but probably less so in the context of an army “medic” in
products®? Intraoperative anaphylaxis without prior evidence the field. Exposure to NRL aeroallergens alone may not be

of allergy has been reported in this gréfip. sufficient to cause sensitisatith. _ o
Latex may also be encountered rarely in activities as

innocent as exposure to air expelled from a “whoopee
Exposure, sensitisation and provocation cushion”® and to food prepared by someone wearing latex
Exposure, with subsequent sensitisation and later provocatiort}l'OVGS‘-19
may occur by
= Direct skin contact with a range of medical or non-medical

latex-containing products; Clinical features

= Inhalation of airborne latex proteins; The manifestations of a type | hyperdwvisy reaction often

= Exposure of mucosal or serosal surfaces to medicalrelate to the type of exposure. Most severe reactions to latex
products such as rubber catheters or gloves. have resulted from latex products contacting the mucous

Although the amount of exposure needed to cause sensitisanembranes of the mouth, vagina, rectum, or urethra. Oral
tion or symptoms is not known, studies indicate that the highemucosal contact has resulted in a large number of reactions to
the overall exposure in a population, the greater the likelihoodvarious products used in dentisthSigns and symptoms may
that more individuals will become sensiti§édThe use of include rhinitis, conjunctivitis, coughing, swelling around the
powdered gloves with high levels of residual latex proteins ismouth or throat, wheezing, tachycardia, hypotension, feeling
thought likely to be responsible for the increase in type |faint, loss of consciousness, and anaphylaxis with cardiopulmo-
hypersensitivity to late$® The proteins responsible for latex nary arrest>*° Healthcare workers may feel well at the
allergy adhere to the powder that is used in some glovesbeginning of a work period and then deteriorate towards the end
Subsequently, a combination of high antigen load, sweatingof the period.
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A number of FDA-approved allergen-specific IgE serology
tests have been assessed, with diagnostic sensitivities between
73.3% and 91.6% and specificities between 67.5% and
96.7%°%6

Implications for the Australian Defence Force

Latex allergy has potentially far-reaching consequences for
the Australian Defence Force (ADF) as an organisation and
for individual members.

ADF policy development

Although the ADF has considerable documentation on latex,
there is presently no policy relating to latex hypersensitivity.
A latex-free environment cannot be maintained in these conditions. In December 2000, NSW Health published Circular 2000/99
(“Policy framework and guidelines for the prevention and
management of latex allergy*)To date, these are the only
Skin exposure may result in itching and urticaria, and pyplished guidelines in Australia. They follow the same
airborne material may produce ocular and respiratory sympyyrinciples that have been introduced in most states in the US,

toms. Canada and the United Kingdom.
In developing ADF policy, the following should be
considered:
Diagnosis

= The provision of low-protein, powder-free latex gloves;

“A suggestive clinical history is necessary but not sufficient «» The provision of non-latex gloves for sensitised individuals
for a definitive diagnosis of IgE-dependent latex allergy” —  and those who wish to choose a latex alternative;

even a thorough questionnaire will not identify all NRL- _ The reduction of latex glove use in non-clinical areas;

allergic patients a nd may falsely identify oth@rsl__ate_x_ = The provision of education/training programs and material;
allergy may remain undiagnosed for years and the individual and

may be exposed to further latex with increasing sensitisation. - . . .

Diagnostic testing may include a skinprick test (SPT) or ® The periodic screening of high-risk workers for latex
blood test for latex-specific IgE antibody (radioallergosorbent allergy symptoms.
test; RAST). SPT is quick and inexpensive. The process
involves pricking the skin through a drop of diluted antigen
solution. There is no internationally standardised and validate
extract for this purpose, but preparations are commerciallyThe sensitisation of an ADF member may directly affect that
available. Positive reactions are indicated by an itchy weal andnember by way of loss of income or a decreased earning
flare and are measured against positive and negative controlsapacity and incur compensation costs. Latex allergy may
SPT sensitivity ranges from 70% to 98%, with specificity necessitate a career modification or chdiiger even be
generally exceeding 95922 Although there is potential for ~ classified as a permanent disability.
serious systemic reactions, the Mayo Clinic reported a 5-year For the ADF, costs may arise from adverse treatment
retrospective series between January 1992 and June 1997 withutcomes, medicolegal issues with compensation pay-outs,
a systemic reaction rate for NRL SPT of 228 per 100 000 skinchanges in protocols for the treatment of sensitised individuals
tests>* In a review of English-language literature from 1979 to and changes required to minimise latex allergy sensitisation and
1994, five anaphylactic episodes in this setting were R6td.  reactions, together with the provision of relevant materials,

RAST is useful if positive, but a negative result does not equipment and faciliti€¥ Manufacturers incur costs as they try
exclude latex allergy. Such patients should have SPT and, if théo eliminate latex proteins from their products through research
result is still inconclusive, a carefully supervised challenge testand development. These costs are often passed on to the
may be necessat. consumer§?

OEconomic implications
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Personnel management implications employment. Those initiating emergency care should look for
such warning devices.
Fitness for enlistment or appointment

The possibility of latex allergy should be considered at the time™and washing

of enlistment or appointment, but there is no specific mention ofAppropriate hand-washing facilities should be available in
the condition in the ADFRecruit medical examination patient and casualty care areas, and handcare, washing and
procedure.®® This document allows discretion and applies basic drying techniques should be taught and practised by all
principles in decision making with reference to unlisted personnelinvolved in patient and casualty care.

conditions. Nevertheless, a history of repeated attacks of

urticaria or other skin rashes of an allergic nature, particularlyE/€ctive surgery

when associated with hay fever, asthma or other types of\o operations should be performed on personnel with latex
allergic illnesses, is regarded as rendering an applicantllergy other than in a facility with an established latex-safe

permanently unfit for service. protocol. Appendix E of NSW Health Department Circular
2000/98 addresses the management of people with latex
Fitness for duty allergy within the hospital environment and specifically in the

Latex allergy excludes a member from deployment into anyoperatlng sute.

area remote from a major operating facility, as the

requirements of a latex-safe environment cannot be met in @Aqterial management implications
tactical setting (Box 5). It precludes the involvement of that

person in areas and procedures associated with potential late®love use and type

exposure. In accordance with the concept and practice of standard

The statemer_wt “The member IS p_rlrr_1arlly e_nllste_d as_awamorprecautions, protective gloves should be used as appropriate.
and secondarily for their specialist skills” is p'V(_ﬁ%‘I' Powder-free latex gloves should be provided as the standard
Accordingly, known sufferers are unfit for enlistment in the o poth sterile and non-sterile procedures associated with
ADF, and, if the allergy should develop during service, medical patient or casualty care when contact with infectious material
discharge may be initiated. In the US Army, this is reflected injs expected. In other circumstances, non-latex gloves (eg,
Army Regulation 40-50% (latex allergy renders the soldier \vinyl) should be encouraged; this includes during oral,
worldwide nondeployable), but Reese et al also argue thataginal or rectal examinations.

“Accommodation can easily be made for the vast majority of For reducing aeroallergen levels, the use of powder-free
active duty healthcare workers or those who may be at high riskgloves is more effective than the use of a laminar-flow glove-
for becoming allergic to NRL with no risk to the mission.” changing statio®’ In one study comparing hospitals in

In a non-defence, civilian #mg, most latex-sensitive different European countries, the use of powder-free latex
healthcare workers can stay in their healthcare profession ifjloves was associated with a lower prevalence of latex afférgy.
exposure is avoided by eliminating powdered latex gloves andA change from powdered to low-protein, powder-free NRL

supplying latex-free materiat$.58 gloves within one institution was associated with a fall in
hypersensitivity reactions from 15% to zét@ similar action
Occupational health and safety in another caused a fall in NRL aeroallergen le¥&{8and an

ensuing decrease in latex-specific IgE antibody in sensitised

Personnel involved in areas associated with latex eXPOSUr&i - member® allowing them to continue working. In a third
should be advised of recommendations in line with those fromstudy, it was concluded that “Reduction of exposure to latex

the National Institute for Occupational Safety and Hédlfo should be considered a reasonably safe alternative that is
provide a latex-safe workplace, either low-protein, powder-free 55sociated with fewer socioeconomic consequences than
NRL products or non-latex products should be considered..emoval from exposure™ After surveying a dental faculty in
Army commanders are constantly reminded of the require-1995, and again in 2000, the results suggested that such a
ments of theDccupational Health and Safety (Commonwealth change had had a preventive effect on NRL allétgy.

Employment) Act 1991 (Cwith).

Available alternative gloves

Identification of affected personnel . o . .
P Accepting the possibility of an occasional encounter with

Personnel identified as having latex allergy should wear alatex allergy in either treating personnel or those being treated,
warning device (eg, “Medicalert” bracelet) at all times. They a small number of acrylonitrile butadiene polymer (Nitrile)
should be appropriately advised on implications for their gloves ought to be available at each facility.
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