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Learning Objectives:
Become familiar with the signs,
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hypersensitivity, as well as with skin
reactions associated with hand
hygiene and glove use.

Understand the risks associated
with latex hypersensitivity for the
patient, as well as the staff.

Understand the 2003 CDC
recommendations and guidelines for
latex hypersensitivity and how to
implement these recommendations
in the dental practice.
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Introduction
With the emergence and increas-

ing prevalence of HIV and other
infectious bloodborne diseases in the
late 1970s, healthcare workers (HCW)
in increasing numbers began to
practice Universal Precautions.  The
use of gloves that were primarily
latex1 was the most universal change.
The routine use of latex gloves and
other personal protective equipment
significantly reduced the chance of
HIV/bloodborne disease transmission;
however, as more and more HCWs
were exposed to latex-containing
products on a regular basis, problems
began to be reported.

The first latex allergies were
recognized in the early 1970s. The
first published report of latex allergy in
a dental worker was in 1987, when a
39-year old female dentist with a
history of allergies experienced
anaphylaxis during a routine gyneco-
logical exam.1, 2  The phenomenon of
latex sensitivity is now known to be
caused by a reaction to the plant-
based allergenic proteins in natural
rubber. Referred to as Type I allergy to
natural rubber latex (NRL) protein,
allergic reactions can be severe and
sometimes life-threatening. By the
late 1980s, between 3% to 17% of
HCWs and 1% to 6% of the general
population had been identified as
allergic to one or more latex proteins.
Since September 11, 2001, more
non-HCWs have had a significant
amount of exposure to latex, increas-
ing the likelihood of adverse reac-
tions.2

The American Dental Association
(ADA) began investigating the
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prevalence of Type I latex hypersen-
sitivity in dental personnel in 1994.
At that time over 2,000 dentists,
hygienists, and assistants volun-
teered for testing at the 1994 and
1995 ADA Annual Sessions.   Data
showed that 6.2% of participants
tested positive for Type I latex
hypersensitivity.1,3 Data from 1996 -
2001 from this ongoing cross-
sectional study showed a decline in
prevalence from 8.5% to 4.3%.1,4

This decrease is attributed to the
use of a better quality of latex gloves
with lower allergen content.1,5-7  In
order to reduce the risk of latex-
product-associated adverse reac-
tions in both HCWs and patients,
federal regulatory agencies such as
the FDA, NIOSH, OSHA, and the
CDC have instituted policies and
recommendations regarding appropri-
ate selection of products, work
practices to reduce risk, employee
education, and the monitoring of
allergic symptoms. For example, the
FDA requires all medical/dental
products and/or devices that contain
latex to be clearly labeled “contains
latex”.  In the newly released Guide-
lines for Infection Control in Dental
Healthcare Settings, 2003, the CDC
makes a number of recommenda-
tions to reduce and manage latex
sensitivity and associated adverse
reactions in dentistry.1 Accordingly:

• Dental health care providers
(DHCP) should be familiar with
the signs and symptoms of latex
sensitivity.

• A physician should evaluate
DHCP experiencing symptoms
of latex allergy, because further
exposure could result in a
serious allergic reaction.
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“ Irritant contact dermatitis (ICD) is a common problem and
is defined as skin inflammation from exposure to a physical
irritant and not due to an allergy.”

• A diagnosis is made through the
medical history, physical
examination, and diagnostic tests.

• Procedures should be in place
for minimizing latex-related
health problems in DHCP and
patients while protecting them
from infectious materials.
– These procedures include

reducing exposures to latex-
containing materials, using
appropriate work practices,
training and educating DHCP,
monitoring symptoms, and
substituting non-latex products
when appropriate.

How DHCPs should comply with these
recommendations and an overview of
latex hypersensitivity and related
issues in the dental office are re-
viewed in this issue.

Latex Hypersensitivity
Type I hypersensitivity to latex

proteins, commonly referred to as
latex allergy, can be a serious, sys-
temic allergic reaction that is immedi-
ate, usually beginning within minutes
of exposure. However, the clinical
presentation is variable and an ad-
verse reaction can occur hours after
exposure, exhibiting a wide range of
symptoms. The most common reac-
tions include skin, nose, and eye
symptoms such as runny nose,
sneezing, itchy eyes, scratchy throat,
hives, and itchy, burning skin sensa-
tions. More severe reactions include
asthma-like symptoms with marked
difficulty in breathing, coughing spells,
and wheezing, as well as cardiovascu-
lar and gastrointestinal problems. In
rare cases, Type I hypersensitivity to
latex proteins can lead to anaphylaxis
and death.1,8

Contact Dermatitis
Frequent and repetitive use of

hand hygiene products, exposure to
chemicals, and glove use can lead to

contact dermatitis which is classified
as irritant or allergenic. Irritant
contact dermatitis (ICD) is a com-
mon problem and is defined as skin
inflammation from exposure to a
physical irritant and not due to an
allergy. ICD presents as dry, itchy,
irritated areas on the skin around the
area of contact. Chemical irritants
known to cause ICD and commonly
found in the dental office include
glutaraldehyde, alcohols, bleach,
soaps, and other harsh chemicals.1

Allergic contact dermatitis (ACD)
is defined as a delayed immunologi-
cal response of the skin to chemical
allergens (Type IV hypersensitivity).
ACD, like ICD, is usually confined to
the area of contact and often mani-
fests as a rash beginning several
hours after contact. Therefore, ACD
is commonly referred to as Delayed
Hypersensitivity in contrast to the
rapid (immediate) systemic response
of a Type I NRL protein allergy.
Contact allergens especially relevant
to dentistry include glutaraldehyde,
methacrylates, and the rubber
processing chemicals found in gloves
such as thiurams, carbamates, and
mercaptobenzothiazoles (Table 1).
Contact allergies to these chemicals
may now be more prevalent than
Type I NRL protein allergy, affecting
between 5% and 20% of allergy-
tested dental workers.1,9-12

Diagnosis of Latex Allergy
An accurate diagnosis of latex

allergies is essential, but obtaining
one can be difficult. Medical and
dental workers may suffer with
symptoms for years before locating a
qualified physician who has sufficient
skill and experience to make the
proper diagnosis.13-14  Essential for
diagnosis is a history of the typical
signs and symptoms following latex
exposure (Figure 1) and a positive
test for latex specific IgE. Diagnostic

testing for Type I NRL protein
allergy is based on detecting
circulating antibodies to NRL
proteins.15 Methods for testing
include skin prick testing (SPT)
with a standardized source of
NRL, and serologic (blood)
testing. A SPT is highly sensi-
tive and easy to perform (per-
formed at ADA Annual Session
Health Screening). Tests for
Acute Contact Dermatitis (ACD)
to chemical allergens are con-
ducted using a series of stan-
dardized chemical allergens
applied to the upper back or
forearm, commonly referred to
as patch testing. Patches are
typically applied for 36 - 48
hours, then removed and the
skin examined at thirty minutes,
one day, two days, and five days
after patch removal. In ACD
tests, red and inflamed skin
under a patch is indicative of an
allergy to the applied chemical
allergen.15 Any clinician or DHCP

Table 1 – Chemicals Found in
Latex Gloves Associated With
Delayed Hypersensitivity

• Thiurams

• Mercaptobenzothiazoles

• Benzothiazolesulfenamides
MBTs

• Carbamates

• Phenylenediamine

• Thioureas

• Guanidines (Sulfur Donors)

• Aldehyde-Amine Reaction
Products
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Figure 1 – Allergic contact
dermatitis on the hand of a
HCW. This type of reaction
is usually confined to the
area of contact and often
manifests as a rash
beginning several hours
after contact. (Image used
with permission of Curt
Hamann, MD; Smart
Practice; Phoenix, AZ.)

experiencing repetitive symp-
toms suggestive of latex hyper-
sensitivity/ACD/ICD should be
referred to a qualified physician
for evaluation.

Screening for Latex Allergy1

Latex is present in numerous
medical and dental products
such as anesthesia masks,
bandages, prophy cups, orth-
odontic rubber bands, gloves,
dental dams, most types of
catheters, endotracheal tubes,
esophageal dilators, eyedropper
bulbs, etc.  The FDA requires all
medical/dental devices and or
products to be labeled “contains
natural rubber latex”. Although
products labeled as
hypoallergenic have fewer
allergens, they still contain NRL
and should be avoided.  More
problematic is the ubiquitous
presence of NRL in consumer
products and devices (rubber
bands, elastics, tennis shoes,

etc.) which are not labeled. If sensi-
tive individuals come in contact with
any of these latex-containing prod-
ucts, serious and sometimes fatal
sequelae can occur. In order to
minimize the risk to dental patients
and practitioners, the CDC published
recommendations in 2003 regarding
the provision of safe dental treatment
for patients with possible or docu-
mented latex allergy. These include
screening all patients for latex allergy
and referral for a medical consulta-
tion whenever latex allergy is sus-
pected.1 A history suggesting latex
hypersensitivity includes swelling,
itching, or redness resulting from:

• Blowing up a balloon,
• Medical/dental procedures,
• Oral, vaginal or rectal exams,
• Latex condom or diaphragm use,
• Wearing rubber or latex gloves
• Unexplained anaphylaxis during

medical procedure or surgery,
• Repeated surgeries, such as

those for spina bifida,
• Occupational exposure to latex,

– Including HCWs, postal, or
janitorial workers,

• History of allergic reactions to
bananas, kiwis, avocados,
chestnuts, and other foods.

Latex Allergy Profile
Generally, the profile of a patient

with a latex allergy is that of an older
individual and someone who has had
a history of allergy or eczema.
Oftentimes he or she will have
positive skin tests to other allergens
and has a familial history of allergy.
Asthma is common, as are allergies
to bananas, kiwi, & chestnuts.
Patients allergic to these food
products frequently exhibit cross-
latex sensitivity to NRL proteins.1

Signs and Symptoms of Latex
Hypersensitivity and Associated
Adverse Reactions1

As part of the new Guidelines,
CDC encourages dental health care
providers to familiarize themselves
with the signs, symptoms, and
diagnoses of immediate and delayed
latex hypersensitivity and skin
reactions associated with frequent
hand hygiene and glove use. Immedi-
ate hypersensitivities have been
associated with natural rubber latex
(NRL) proteins while delayed hyper-
sensitivities result from direct skin
contact to a variety of processing
chemicals used in the manufacture
of NRL gloves (Table 1).1 Thus, these
reactions are classified as Type I,
Immediate Sensitivity triggered by
NRL contact, or Type IV, Delayed
Sensitivity that is induced by chemi-
cal skin exposure.

Type I is IgE mediated, sys-
temic, and potentially life-threatening.
Direct, indirect, or airborne contact
with NRL can trigger these reactions.
An airborne allergen risk is also
associated with Type I latex allergy.
Physical contact is not necessary.
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Table 2 – Symptoms of  Type I
Latex Allergy

Cutaneous
• Stage 1

- Localized urticaria (Hives)
- Dermatitis

• Stage 2
- Generalized urticaria

Systemic
• Stage 3

- Bronchial Asthma
- Rhinoconjunctivitis
- Otolaryngeal/GI

Symptoms
• Stage 4

- Anaphylaxis

NRL proteins are water soluble and
absorb in the perspiration within the
glove and onto the powder contained
within the glove. When removed, the
powder, impregnated with NRL
allergens, is aerosolized and dis-
persed into the ambient air where it
can be readily inhaled. In latex-
sensitive persons, symptoms can
occur minutes after exposure and are
associated with systemic manifesta-
tions such as facial swelling and
generalized urticaria (hives). Other
symptoms from airborne latex
allergies include: nasal congestion,
sneezing, tearing, itching, foreign
body sensation, redness of eyes,
fatigue, chest tightness, trouble
breathing, wheezing, facial swelling,
or flushing, all of which may mimic
seasonal allergy and a number of
other allergic reactions and may be
extremely difficult to differentiate and
diagnosis. To reduce this exposure,
CDC recommends frequent cleaning
of all working areas which are
contaminated with latex powder or
dust, frequent changing of ventilation
filters and vacuum bags used in
latex-contaminated areas, and the
routine use of powder-free gloves.1

Type I latex allergy can result in
anaphylaxis and death.1 To minimize
this risk to patients and clinicians, it
is essential to recognize the signs
and symptoms of latex allergy and
initiate appropriate measures to limit
latex exposure and systemic mani-
festations. Symptoms include:

• Localized and Cutaneous (Early)
– Urticaria (hives)
– Pruritus (itching)
– Erythema (redness)
– Edema (Swelling due to fluid

accumulation)
– Conjunctivitis (itchy, runny

eyes)
– Rhinitis (runny nose)

• Generalized and Systemic (Late)

– Asthma
– Abdominal cramping
– Diarrhea
– Hypotension
– Anaphylaxis/Death.
Symptoms of Type I latex

allergies occur in four stages (Table
2). Initially the reaction is localized
and cutaneous; Stage One involving
localized urticaria and dermatitis, and
Stage Two, generalized urticaria. As
the degree of the reaction intensifies,
the symptoms become increasingly
systemic and profound. Systemic
manifestations include: Stage Three,
bronchial asthma, rhinoconjunctivitis,
orolaryngeal/GI symptoms, and
hypotension which becomes progres-
sively more severe. If not immedi-
ately recognized and if proper
treatment is not immediately ren-
dered, Stage Four, anaphylaxis and
death can and does occur.

The other type of latex allergies,
Delayed Hypersensitivity (Type IV),
involves contact dermatitis limited to
the area or areas of contact, resulting
in dry, cracked, and/or pruritic skin.
Delayed latex reactions are lympho-
cyte-mediated, which are delayed
immunological responses of the skin
to chemical allergens (Type IV
hypersensitivity) used in the manu-
facturing of latex-containing products
(Table 1).  Reaction is generally
limited to the latex contact area and
usually is resolved when the chemi-
cal irritant is removed (Figure 1).

Skin reactions associated with
frequent hand hygiene and glove use
often plague DHCWs. The average
clinician may wash their hands 30 -
60 times a day, resulting in dry,
cracked, itchy skin that can become
a major problem. Application of
moisturizing lotions is critical except
for petroleum-containing hand lotions
which may contribute to the degrada-
tion of the glove and should not be

used prior to donning gloves.

Dental Care for Latex-sensitive
Patients1

In providing safe treatment
for patients with possible or
documented latex allergy, clini-
cians should recognize that some
common predisposing conditions
such as a previous history of
allergies, history of spina bifida,
urogenital anomalies that require
frequent medical manipulation, or
allergies to avocados, kiwis, nuts,
or bananas may predispose
patients to be latex-hypersensi-
tive. Furthermore, one must be
aware that latent allergens in the
ambient air can cause respiratory
or anaphylactic symptoms in
people with latex hypersensitivity.
The CDC recommends that
DHCPs should be familiar with
the different types of hypersensi-
tivity, Immediate and Delayed,
and the risks posed by both for
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“ Be aware that allergic reactions can be provoked from
indirect contact as well as direct contact such as being
touched by someone who has worn latex gloves.”

Figure 2 – Latex-free
prophy angles,
prophy cups and
packaging (Young
Dental) are among
many of the products
now available to help
prevent the onset of
latex hypersensitivity.

patient and staff as outlined in
this document (Table 3).

When caring for a latex
allergic patient, consider
sources of latex other than
gloves, since dental patients
with histories of latex allergy
may be at risk from a variety of
dental products such as prophy-
laxis cups, rubber dams and
orthodontic elastics (Figure 2).
Ensure a latex-safe environ-
ment, one in which no DHCP
wears latex gloves and no
patient has contact with other
latex devices, materials, or
products. Remove all latex-
containing products from the
patient’s vicinity and adequately
cover or isolate any latex-
containing devices that cannot
be removed from the treatment
environment (Table 3). Reducing
clutter in the operatory facili-
tates this process. Prepare
latex-free instrument packs and
have them readily available,
including  both routine and
emergency kits. Be aware that
allergic reactions can be pro-
voked from indirect contact as
well as direct contact such as
being touched by someone who
has worn latex gloves. Removal
of allergenic NRL proteins by
means of appropriate hand
hygiene is essential to reduce
this risk. Provide clear verbal
instructions, concisely written
protocols, and posted/readable
signage to maximize communi-
cation with other office person-
nel about latex allergy, to
prevent them from bringing
latex-containing materials into
the treatment area or entering
an operatory while wearing or
carrying latex products. In order
to minimize inadvertent expo-

Table 3 – Treatment of  Latex-sensitive Patient
• Avoid latex exposures and all contact with NRL
• No latex in room
• Instruments handled only with non-latex gloves
• No glove powder on clothing
• No one in room who has worn latex that day
• Consider sources of latex other than gloves

– Dental patients with histories of  latex allergy may be at risk from a
variety of dental products:

• Prophylaxis cups
• Rubber dams
• Orthodontic elastics
• Other latex-containing products

• It may be advisable to schedule patients with latex allergy for the first
appointment of the day to minimize their inadvertent exposure to
airborne latex particles.

• If latex-related complications occur during or after a procedure,
manage the reaction and seek emergency assistance as indicated.
– Follow current medical emergency response recommendations

for management of anaphylaxis
– Prepare an emergency kit with essential drugs and insure

that they have not exceeded the expiration date
• Know how to access emergency medical services

– Conduct medical emergency drills
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“ In order to minimize inadvertent exposure to airborne
latex particles, it may be advisable to schedule patients
with latex allergy for the first appointment of  the day,
when the airborne dispersion is at a low level.”
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practices.

c.Proper glove selection
and use.
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Abstracts:
Abstracts:
Infection Control Practices in
Dental Radiology, Bartoloni JA,
Charlton DG, Flint DJ  Gen Dent
2003; 51:264-271.

Background:
The potential for contamination

and cross-contamination when
exposing and processing dental
radiographs and during other dental
radiologic procedures is high.
Studies have documented signifi-
cant contamination of radiology
units, chairs, equipment, proces-
sors, and devices. Furthermore, it
has been shown that microorgan-
isms may stay viable for weeks in
film developer, fixer and processors;
subsequently contaminating any
radiographs/dental personnel/
patients contacting these contami-
nated items. In order to reduce this
potential contamination, Standard
Precautions and proper handling of
films during exposure and process-
ing should be used routinely in
dental radiology.
Mythology:

Appropriate personal protective
equipment should be worn for all
dental procedures, including dental
radiology. This includes routine
Standard Precautions. Gloves
should be worn when exposing and
handling contaminated film packets
and/or device(s). As powder can
affect film quality, powder-free gloves
are recommended. Hands should be
washed thoroughly and any clinical
contact surface (touched by a
contaminated gloved hand(s))
should be covered with an appropri-
ate impervious barrier. Alternatively,
these surfaces can be disinfected
with an EPA-registered disinfectant;,
however, any electrical components
will be serviceable for a longer
period of time if they are not
exposed to liquid chemicals.
Devices that touch mucous mem-

branes, such as film holding and
positioning devices, are classified as
semi-critical items. Therefore, these
devices should be sterilized between
patients. Most are heat stable and able
to withstand autoclaving, however, high
level disinfection may be used for heat
sensitive items. All films, supplies, and
equipment should be prepared in
advance.  With barriers in place, films
should be exposed with as little contact
with surfaces as possible. Each film
should be dried with a paper towel after
removal from the mouth to remove
excess saliva. Place each exposed film
in a paper cup or plastic bag, taking
care not to contaminate the outer part of
the cup or bag. Remove the contami-
nated gloves and transport the films in
the cup/bag to the darkroom. In the
processing area, don a new set of
gloves and open the film packets one by
one. Drop undeveloped film onto a
paper towel and dispose of the film
packet in the proper receptacle. After all
film is opened, dispose of the gloves,
pick up the film by the edges, and
develop.
Conclusions:

A simple, effective technique for
reducing microbial contamination in
dental radiology was described.
DHCWs should follow Standard
Precautions for every radiological
procedure and minimize cross-
contamination during film exposure and
processing.

With the first confirmed case of Mad
Cow Disease in the USA, this article is
most timely.

Prion Disease: Possible Implications
for Oral Health Care Porter, Stephen
R. J Amer Dent Asso 2003 134:1486-
1491.

Background:
The discovery of a group of rare,

fatal neurodegenerative disorders has
caused concern over the last decade.
Creutzfeldt-Jakob disease (CJD)
belongs to a group of rapidly progres-

sive, invariably fatal, degenerative
neurological disorders called transmis-
sible spongiform encephalopathy’s
(TSEs) that affect both humans and
animals and are thought to be caused
by infection with an unusual pathogen
called a prion. Prions are isoforms of a
normal protein, and are capable of self-
propagation, although they lack nucleic
acid. These proteins are remarkably
stable and initiate and propagate a
spongiform change in the central
nervous system, hence the name TSE.
First described in 1997, Prion diseases
have an incubation period of years and
are usually fatal within 1 year of
diagnosis. The epidemic of bovine
spongiform encephalopathy (BSE), or
“mad cow” disease, in the United
Kingdom in the 1990s and the trans-
mission of prions from infected cattle to
humans who consumed meat from
these animals have raised concern
about the potential for transmission in
the dental office. This study reviewed
the available literature and outlined the
risk of nosocomial transmission of
prions in the dental office. (Confirma-
tion of the first case of BSE in the USA
in December of 2003 documents that
this phenomenon is no longer limited to
Europe).
Methodology:

The author reviewed all available
studies in the dental/medical peer-
reviewed literature and outlined the risk
of prion transmission from infected
patient to uninfected patient/clinician in
dentistry.
Results:

While prions can be detected in the
gingival tissues and dental pulp of
experimentally infected animals, no
detection can be found in any oral
tissue(s) in infected humans. There is
no evidence of detection in pulpal
tissue nor is there data suggesting
prion transmission with dental proce-
dures.
Conclusions:

There are very few cases of TSE in
the world and risk of transmission or
acquisition of prions in dentistry is
remote.






