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GLOVE-ASSOCIATED REACTIONS

Dermatologist observes a case of severe chronic
dermatitis on the hands of a healthcare professional.
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Protection. For life.

In the 77%61—1800)5, hands were
recognized as one of the major trans-
mitters of disease in the hospital set-
ting. The introduction of disinfectants
greatly lowered rates of infection and
with it levels of patient morbidity and
mortality. However, this decrease in
hospital acquired infections came at

a price: an increase in irritant and a
llergic dermatitis of the hands due to

the use of these chemicals.

To protect the hands of health

care professionals from the harsh effects of the disinfectants, natural rub-

ber latex gloves were introduced. Not only did they protect the hands

from chemicals, but the gloves also served as a protective barrier between

the patient and the healthcare provider."! Concern over the increased

occupational risk of contracting such diseases as HIV and hepatitis led the

Centers for Disease Control to recommend universal precautions in 1987.

These precautions were followed by mandatory regulations issued by the

Occupational Safety and Health Administration (OSHA) in 1991. As a

result, glove usage dramatically increased from less than 1 billion in 1986

to over 20 billion in 1996. This escalation has been correlated with an

increase in glove-associated reactions. Thus, it is necessary to understand,

manage and reduce the risk of developing reactions.
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Glove-Associated Reactions

Non-Allergic Reactions

The three glove-associated reactions are irritation, which is a non-allergic

reaction, and two allergic reactions: a Type IV hypersensitivity related to

chemicals and a Type I hypersensitivity related to natural rubber latex pro-

tein allergens. A review of these reactions follows.

Irritation (Irritant Dermatitis, Dermatitis, Irritant Contact Dermatitis)

Irritation is a #on-allergic inflammation* of the skin and may be caused by

either non-glove associated or glove-associated irritants.

Irritant dermatitis is a
non-allergic reaction to

any of the numerous irritants
from both glove and non-
glove-associated sources.

Non-glove-
associated
Irritation

Irritation is often
caused by non-glove
related irritants in

the environment.
Detergents, alcohols,
surface disinfectants,
and chemicals in hand

soaps’ frequently

cause the skin to breakdown, compromising its
natural barrier function. Irritants can build up

below or around jewelry if there is inadequate

rinsing. Unprotected skin in cold or dry weather

may become chapped and vulnerable to further

damage. Work conditions that include frequent

hand washing often contribute to irritation.

While it is imperative from an infection control

standpoint for health care professionals to wash

their hands frequently, repeated scrubbing can

leave skin vulnerable to irritation. Improper

handwashing practices that include the use of

hot water, harsh soaps or detergents, failure to

remove jewelry and inadequate rinsing and dry-

ing can add to skin stress and breakdown.

Glove-associated Irritation

Irritation is the most common of the three glove-
associated reactions”® and may occur when
wearing either natural rubber latex or synthetic
gloves.® In this publication, the term synthetic
refers to any medical glove (vinyl, nitrile,
neoprene, etc.) that is not natural rubber latex.

Glove-associated irritation may be caused by:

e Chemicals e Powder

e Endotoxin e Friction

e Lack of air to the skin

A certain amount of chemicals, powder and
endotoxin may remain on the surface of the
glove after its manufacture.” Irritation may be
caused if these substances are not removed
from the glove by washing or chlorination. For
example, glove powder can absorb the skin’s
natural moisture, oils and lipids leaving the

skin extremely dry and chapped.

Also, glove powder inhalation may trigger nasal,
throat or respiratory complications in some indi-
viduals. This may be merely an irritant activity
due to the particulate nature of the powder or
to any of the chemicals the powder may have

absorbed from the glove or the environment.

Residual chemicals can also irritate the skin.
For example, the surface of the glove may have
a basic or very high pH that can injure the

epidermal cells. Endotoxin from the cell wall of
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Non-Allergic Reactions: Irritation (continued)

bacteria can contaminate the glove during
manufacturing. Sterilization, curing ovens and
the use of disinfectants kill the bacteria but do

not destroy irritant causing endotoxin.

Irritation can also result from a glove that fits
too tightly and rubs continuously against the
skin.® And, when gloves are worn for extended
periods of time, the skin can breakdown as a

result of insufficient air.

Symptoms

Irritation results in direct injury to the skin
followed by local inflammation.® Clinically,
glove-associated irritation is evident within
minutes to hours after the gloves are donned.
The initial symptoms often include an itching
or burning sensation® confined to the area of
glove contact. Failure to remove the source of
irritation may cause more extensive redness,
inflammation, swelling and excessive dryness.*
Continued exposure may progress to a chronic
stage where symptoms include cracks or
horizontal fissures, sores, blisters, papules
(small, hard bumps) and dry, thickened skin
with crusting and peeling. The accumulation

of sweat next to the skin in long-term occlusive
conditions can lead to dyshidrosis, another form
of irritation characterized by vesicular eruptions
on the hands that can eventually burst and

lead to dermatitis.

It is important to note that if the irritation is
associated solely with the gloves,’ the irritant

symptoms are usually confined to the area of

glove contact and will not progress beyond the

border of the glove.

health care professionals with hand irritation."

Caution: Irritation can reduce the effectiveness of handwashing, as it is
difficult to adequately scrub hands that have open cracks and sores.
Once the skin is compromised with open lesions, microorganisms can
easily by-pass this natural barrier, increasing the risk of infection. For
example, Staphylococcus has been reported to colonize the hands of

Glove Selection for Irritation
Risk Reduction

The risk of developing glove-associated irritation
can be reduced by choosing latex or synthetic
gloves that are low in residual chemicals and
endotoxin. Gloves should also be powder-free

and fit properly.

Management

If a glove-associated irritation is suspected,
consult with the supervisor, employee health
and/or occupational health professional. A
dermatologist should be consulted if symptoms

persist. Management practices may include:

e Wearing a larger glove to increase air
circulation until hands heal.

e Changing gloves more frequently to allow
air to get to the hands if gloves are worn
for long periods.

* Wearing powder-free gloves.

e Considering anti-inflammatory creams;
however, avoid petroleum based creams
while wearing gloves as they may
compromise glove barrier integrity.

e Choosing gloves low in residual chemicals.

e Considering the use of glove liners made of
cotton, nylon or other materials.*
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* If you choose to use liners, be sure to replace them every time gloves are changed.

Glove liners do not replace hand washing.
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Allergic Reactions

While anyone can suffer from irritation, only individuals who are genetically prone to respond to
specific allergens are capable of experiencing an allergic response. The other two types of glove-
associated reactions, Type IV and Type I, are different from irritation in that they are a/lergic

reactions to specific allergens that may be present in the gloves.

For susceptible individuals, repeated exposure to the specific allergen(s) to which they are vulnerable
increases their level of sensitization until their unique critical symptom threshold is reached. It is at
this point that further exposure to the allergen can result in a reaction. The time it takes to reach this
threshold level may be days, weeks, months, years or never. This will depend on the individual’s

genetic make-up, environment and allergen exposure.

Type IV (Allergic Contact Dermatitis, Delayed Hypersensitivity, Chemical Allergy)

A Type IV reaction is a T-cell-mediated”**
allergic response to specific chemicals referred
to as contact sensitizers. If an individual has

the DNA instructions to create a receptor site
on the T-cell to a specific chemical contact sensi-
tizet, that individual is considered genetically

prone to develop a Type IV allergy to that

specific chemical. Examples of this type of

The symptoms of a Type IV, chemical allergy are shown in this photograph. Note the presence
of open lesions that increase the risk of cross-infection.

allergy include poison ivy and nickel allergies.*"

Non-glove associated Type IV

More than 2,800 non-glove substances have been identified as contact sensitizers or chemical allergens.
The potential for these substances to cause a Type IV reaction varies greatly. Therefore, determining the
cause of any dermal outbreak should include consideration of soaps, detergents, lotions, jewelry, nickel, fra-
grances, gluteraldehyde, quaternary ammonias, formaldehyde, and many other substances in the work,

home and outdoor environment.

Glove-associated Type IV
A Type IV allergic reaction may also be due to gloves. If so, the allergy is usually caused by the chemicals

added during manufacturing which can be found in both natural rubber latex and synthetic gloves.®
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Allergic Reactions: Type IV (continued)

Chemical accelerators (e.g. thiurams, thiazoles, and carbamates) have been linked to glove-associated
Type IV reactions ®® more than any other chemicals used in the manufacture of gloves.” However, there are
several other chemical contact sensitizers in synthetic and natural rubber latex gloves, which may cause

this chemical allergy. Some contact sensitizers that may be in gloves are listed in Table 1.**

b

Accelerators/Curing Agents Plasticizers Donning Agents
e Aldehyde-amine e Paratoluene sulfonamide e Powders
reaction products e Phthalates e [ubricants
e Benzothiazoles e Naphthylamines .
e Dithiocarbamates . ARECEEI (R
- Bitinshesnis Stablllz'ers o e Surfactants
.. e Dibutyl tin dilaurate
e Guanidines ) ) Retarders
. e Dibutyl tin maleate
* Thirourea . e N-nitrosodiphenylamine
. e Epoxy resins ) )
* Thiurams * Phthalic anhydride
* Thiocabamy! sulfenamides Antioxidants & Antiozonates * Sulfonamide derivatives
¢ Alkylphenol disulfides * Amines
e Paraphenylenediamine « Phenols Biocides
derivatives « Sulfides
* Phosphites
* PPD Series
Symptoms

A Type IV glove-associated reaction has a delayed response where the time from exposure to maximum
expression of physical symptoms is 6 to 48 hours.*"? Symptoms include redness, swelling and small
blisters or clustered vesicles that often elicit pain when scratched. Chronic conditions, the result of
repeated contact, may be accompanied by dry, thickened skin, crusting, scabbing, sores, papule formation,

peeling, scaling and open lesions.*

Visually distinguishing between irritation and Type IV reactions is difficult. Both invoke similar inflam-
matory responses. Identification is aided by remembering that glove-associated irritation is confined to
the area of glove contact’ and symptoms become rapidly apparent. Symptoms of a chronic Type IV glove-

associated reaction may extend beyond the glove border’ and the symptoms are delayed.

Numerous contact sensitizers including formaldehyde, quaternary ammonias and gluteraldehydes have
been associated with inhalation as well as dermal contact Type IV responses. Powder may act as a vehicle

for these substances to be transported and inhaled.
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Allergic Reactions: Type IV (continued)

Glove Selection for Reducing the Risk of Developing a Type IV Allergy
In order to reduce the risk of developing a Type IV glove-associated reaction, choose latex or synthetic

gloves low in residual chemicals (see Vol. 1 FirstHAND: Critical Glove Barrier Issues).

They should be low in residual chemicals generally and low in chemical contact sensitizers specifically.

This will reduce exposure to the chemicals that can cause genetically prone individuals to develop this

type of allergy. There are two claims that manufacturers may use to identify gloves that have low levels of
chemical contact sensitizers. The first is a “low dermatitis potential” claim, and the second is specific to the
chemical(s) being tested. Manufacturers must obtain permission from the FDA before applying these

claims. Both require test data from the 200 Person Modified Draize Test.

Below is the packaging label for Claim 1, “Low Dermatitis Potential”. In order to make this claim, a
minimum of 200 individuals not known to be allergic to glove chemicals will have had negative 200 person

skin sensitization test (Modified Draize) results.

Claim1®
|
Low Dermatitis Potential

This product demonstrated reduced potential for sensitizing users to chemical additives.

Warning: Do not use this product if you have a known allergy to natural rubber protein* or
chemical additives.**

* This warning is important because natural rubber latex (NRL) gloves which are low in residual chemicals are not
necessarily low in NRL protein allergens. The phrase is not used if the gloves are synthetic.
** This is necessary as the gloves were not evaluated on individuals allergic to the chemical additives.

After passing the 200 person Modified Draize Test for Claim 1, the manufacturers may evaluate their gloves
on 25 individuals already allergic to one of the specific chemical contact sensitizers normally found in

gloves. If the FDA accepts the data, the following statement for Claim 2 may be placed on the label:

Claim 2"©
- |
Low Thiuram &/or Carbamate &/or Thiazole

This product demonstrated reduced potential for causing reactions in individuals sensitized to
[Name of chemical(s)].

Warning: Do not use this product if you have a known natural rubber protein allergy.*

* This warning is important because natural rubber latex (NRL) gloves which are low in residual chemicals are not
necessarily low in NRL protein allergens. The phrase is not used if the gloves are synthetic.

Each chemical listed must have been patch tested on 25 individuals allergic to that specific chemical.

To aid in comparing the residual chemical content of one glove to another, it is helpful to obtain the

following information from the manufacturer:

e Confirmation that the Low Dermatitis Potential statement is on the label
e High performance liquid chromatography (HPLC) test data
e Thin layer chromatography (TLC) test data
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Allergic Reactions: Type IV (continued)

These assays should specifically test for the presence of chemical contact sensitizers most often sited as inducing glove-associated

allergic contact dermatitis. Powder-free gloves should be considered to reduce the potential for powder associated aerosolization and

inhalation of chemicals which may be bound to the powder.

Important: Determine if the information provided applies to all the gloves the manufacturer will supply your facility. Private

label gloves may come from several different manufacturers with different formulations and manufacturing processes, thus

possessing different residual chemicals.

Management

If a glove-associated Type IV reaction is suspected, consult with the
supervisor, employee health and/or occupational health professional. A
dermatologist should be consulted if symptoms persist. Dermatologists
may use a commercially prepared diagnostic patch test’ series containing
the chemical sensitizers most often found in gloves. This may give

information that will assist in avoiding the chemical(s) to which you are

allergic—in gloves or other products. Management practices may include:

» Switching to gloves documented to be low in residual chemicals
and low in chemical contact sensitizers.
e Selecting powder-free gloves only.

e Wearing glove liners made of cotton, nylon or other materials.*
e Considering allergen contact avenues other than the gloves. For
example, the accelerator thiuram is also present in fungicides,

pesticides and a number of adhesive materials.t

The patch test is used in the diagnosis of Type IV allergy. Chemical
contact sensitizers known to be used in the manufacture of both
latex and synthetic gloves are often used as test samples as are
lotions, soaps, glove fragments and other potential sources of
chemical sensitizers.

* If you choose to use liners, be sure to replace them every time gloves are changed. Glove liners do not replace hand washing.

Type I (Immediate Type Hypersensitivity, Natural Rubber Latex Allergy, Protein Allergy)

The second allergy and potentially the most severe’ of the three glove-associated reactions is a
Type I Hypersensitivity. This is an IgE antibody mediated allergy®™ to the naturally occurring
proteins found in raw natural rubber latex (NRL) from the rubber tree, Hevea brasiliensis.!
Ten to twelve of the approximately 240 protein peptides in raw latex® have been reported to be
the major allergens, capable of inducing the production of IgE antibodies.” Genetically prone
individuals are those whose DNA have the instructions for making IgE to the specific allergen
under question. Successive challenges by that specific latex protein allergen amplifies the
production of IgE antibodies specific to that allergen. These IgE antibodies attach to increasing
numbers of circulating mast and basophil cells.” The now sensitized cell populations are
dispersed throughout the body with the highest concentrations found within and around
mucosal tissues (e.g. ocular, oral, respiratory, gastro-intestinal and genital tracts). These cells

slowly die off naturally, as all cells do, but are replaced with newly created sensitized cells after

allergen exposure. Finally, a sufficient number of these sensitized cells may be present to actually trigger clinical symptoms when in

contact with the allergen. This is known as the “symptom threshold limit” and is unique to each individual.
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Allergic Reactions: Type I (continued)

Surgeon with facial symptoms experienced by some
individuals with Type |, latex allergy.

Hives are dermal
symptoms that may

be experienced in a
Type | allergic reaction
by individuals allergic
to protein allergens in
natural rubber latex.

Once an individual’s symptom threshold level is reached, subsequent contact
with the specific protein allergen(s) triggers the sensitized cells to release
immunological mediators* such as histamine.” Exposure can occur through
direct skin or mucosal contact, invasive procedures, inhalation or aerosolized

allergens’ (e.g. carried by powder).

For example, individuals allergic to NRL protein should avoid environments
where high protein powdered gloves are worn as NRL protein laden powder
may be inhaled and a reaction precipitated. The individual may or may not
have asthma specific to latex protein allergens. If they do, the inhalation of the

NRL proteins can precipitate an asthma attack.

Those who have the genetic make-up to develop many different allergies

(e.g. allergies to ragweed, grasses, pollens, peanuts, and foods) are referred to
as atopic individuals. Because atopic individuals have a greater probability for
developing any allergy, they are also at a higher risk for having the genetic
make-up for developing an allergy to NRL proteins.*

Others who appear to be at increased risk for latex allergy include those born
with spina bifida" and those who have had surgery during the first weeks of life

followed by multiple surgeries or procedures thereafter.!

Symptoms

Once their symptom threshold has been reached, individuals who have an
allergy to natural rubber latex proteins may have a reaction within minutes to
an hour after exposure to the allergen(s)," thus the term Immediate Type

Hypersensitivity.

There are a number of different symptoms for Type I allergy. These may appear
locally at the point of contact or may spread throughout the body. Table 2 is a

listing of possible symptoms.

Dermal
General Itching 2.3
Hives 2=

Swelling 2

Gastrointestinal
Abdominal Cramps 2%
Diarrhea »»
Nausea?*

Vomiting %

Facial Respiratory Systemic
Flushing 2% Asthma? Anaphylactic shock?
Itchy, watery eyes 2% Difficulty in breathing? | Cardio-respiratory arrest®
Rhino-conjunctivitis » Laryngeal Edema ® Dizziness ®
Runny nose = Sneezing/Coughing>* | Drop in blood pressure?*
Swelling of eyelids/ Wheezing %» Rapid heart rate ®

lips/face 2%
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Allergic Reactions: Type I (continued)

These symptoms may be more of a nuisance, like hay fever, and never go any further; or they may progress

and become more severe. It is important to note that response trigger levels are extremely individual

depending on a person’s genetic make-up and their circumstances of exposure.

If a latex allergy is suspected, an allergist should be consulted. After a thorough medical history is taken,

a RAST (Radioallergosorbant tests)®* or ELISA (enzyme-linked immunosorbent assay)** blood assay

may be performed to determine the presence of IgE antibodies specific to NRL proteins.’ If the serum is

positive for these antibodies, the individual is identified as sensitized to NRL. If they experience no clinical

symptoms, they are not yet considered allergic.

Often, a skin prick test (SPT) may be performed by placing samples of latex proteins in solution directly on

the skin to test for a reaction.*'* A small sharp device or tine is used to prick a shallow break in the skin

through the allergen droplet. Positive responses are identified by the development of a hive at the site. This

is usually referred to as a wheal and flare response. If the serum is positive for NRL specific IgE antibodies

or there is a positive SPT result, the individual is said to be sensitized to NRL. If they have experienced no

clinical symptoms in routine contact with NRL products, they are not yet termed “latex allergic”.

It should be noted that some positive responses could actually be due to
cross-reactive allergies to several different substances.”** Reports have stated
that individuals who are allergic to any of these cross-reactive allergens may be

at an increased risk for developing a latex allergy and vice versa.”* Table 3 is a

compilation of some documented cross-reactive allergens.

Almond"
App/e 14,17,18,19

Apricot® ™
Avocado® e
Banana® .
Beet”
Buckwheat”

Carrote®

Celery» s
Cherry»w
Chestnut® .
Date”

Dill»

Ficus Benjamina"
Fig s

Grape®™®

Grapefruit”
Hazelnut™»

Hevea brasiliensis®
Kivyie. 01819
Lettuce"

Mango™
Melon s

Mugwort®

Oregano®
Papaya& 14,18,19
Passion Fruit® .1
Peach .11
Peanut

Pearw. .1
Pineapp/em,m, 19

Plum

Potato®
Ragweed*
Rye®

Sage®
Spinach*™
Strawberry™*
Timothy Grass™

Tomatos,u,w,w,w

Turnip™
Walnut
Wheat"®

There are additional diagnostic tests called challenge tests. One is when the individual wears the glove or

parts of the glove to see if a reaction ensues. Another is the provocation challenge in which a glove is

snapped in front of the patient’s face. The patient is then observed for any expression of symptoms.
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Allergic Reactions: Type I (continued)

Glove Selection for Reducing the Risk of Developing an

NRL Type I Allergy

In order to reduce the risk of developing a Type I glove-associated allergy,
you may choose either latex or synthetic gloves. The choice will depend on
the glove barrier needed for the task at hand. (See Vol. 1 FirstHAND: Critical
Glove Barrier Issues.) If latex gloves are chosen, they should be low in natural
rubber latex protein allergen(s). Powder-free gloves should be considered to

further reduce the potential for powder associated aerosolization.

To compare NRL gloves produced from different manufacturers, ask for the

following information:

e Total Protein: This is determined utilizing the ASTM D5712 Modified
Lowry method, and will provide the total amount of protein whether it is
from natural rubber latex or any other source. Lower is better.

* NRL Antigenic Protein: The ASTM D6499 Test Method for the
Immunological Measurement of Antigenic Protein in natural rubber and
its products, ELISA Inhibition or the LEAP (Latex ELISA for Antigenic
Protein) assays measure only latex proteins that the body can recognize
(antigenic). This does not mean the protein is an allergen although there
is a close correlation. Lower is better.

* NRL Allergenic Protein: There are RAST and alternate methodologies to
measure the NRL allergens in a glove using the serum of latex allergic
individuals. Lower is better,

Management

If a glove-associated Type I reaction is suspected, consult with the supervisor,
employee health and/or occupational health professional. An allergist experi-
enced in diagnosing Type I latex allergies should be consulted if symptoms

persist. Upon diagnosis of latex allergy, management practices may include:

» Wearing gloves made from materials other than natural rubber latex.

* Notifying your colleagues and personal health care providers.

* Requesting that colleagues not wear powdered latex gloves.

» Wearing medical alert identification.

e Carrying a source of epinephrine injection if prescribed.

* Being observant of any symptoms that may develop after contact with
cross-reactive allergens. (See Table 3.)

The accompanying guides may assist the healthcare professional in the

identification and differentiation of glove-associated reactions.

Summary

Glove-associated reactions are a concern for
the healthcare professional. Each reaction has
specific causes, symptoms and management
criteria. The accompanying attachment may
serve as a guide for the differentiation of glove-
associated reactions. Prudent glove selection is
critical to reduce the risk of developing glove-
associated reactions and respiratory complica-
tions. By becoming aware of the causes of these
reactions, recognizing their signs and symptoms,
and acquiring information on glove selection
and management practices, healthcare profes-
sionals can better safeguard their health and the

health of others within their environment.
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Commitment to Excellence

If, for any reason, our products do not meet your
expectations, please let us know your comments or
suggestions for improvement. Your input will result in
a concerted effort on our part to meet your require-
ments. Our goal is to provide quality products that
completely meet your needs time after time.

For more information, please call 1-800-KCHELPS in the United States,
or visit our web site at www.kchealthcare.com.

* Registered Trademark or Trademark of Kimberly-Clark Corp. Roswell,
GA 30076 or its affiliates. Manufactured for Kimberly-Clark Corp. by
SAFESKIN Group (Thailand), a wholly owned subsidiary of
Kimberly-Clark Corporation, Roswell, GA USA.
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