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In support of the Petition, its proponent relies upon research conducted 1 connection with the
federal Food and Drug Administration (“FDA™) fica! rule regulating NRL-contaimng medical devices, 21
C.F.R. § 801.437; a July, 1998 Joumal of the American Academy of Dermatology article (the “JAAD
Artcle™); and a handful of CPSC incident reports. None of these items justifies the proposcd rulemaking
requesied in the Petition.

The CPSC should deny the action requested by the Petition because insufficient basis exists to
regulate NRL as a strong sensitizer and because the achons requested are too over reaching and are
prachcally infeasible to implement.

Insufficient Basls Exists fo Regulate NRL a3y a Strong Sensitizer
The Act defines the tenm, “strong sensitizer,” as

a substance which will cause on normal living tissue through an allergic or photodynamac
process & hypersensitivity which becomes evident on respplication of the same substance
and which is designated as such by the [CPSC).

15 US.C. § 1261(k). CPSC regulations supplement thie stattory defimtion and sirbacly require
2 substance to tngger, on unormal living tssue, an allergic or otber hypersensitivity upon
exposure. See 16 CFR. § 1500.3(5)(i) (“a sensitizer is a substance that will mduce an
immunologically-mediated (allergic) response, including allergic photosensitivity” in “normal
hving tissue™); 1d. at § 1500.3(5)(v) (“the allergic hypersensitivity reaction o¢curs 1n narmal hving
tissues, including the skin and other organ systems . . . following sensitization by contact,
wmgeation, or mhalatiog”).

“Strong scusitizers” are among the CPSC's list of “hazardous substances” which are
subject to regulation under the Act. 15 US.C. § 1261{f{1XA).

In order to declare a substance a “strong seasitizer,” the CPSC must consider the frequency of
occurrence and severity of the reaction, and must make 3 finding that the substance has a gignificant
potential for canaing hypersensitivity on normal tissue. 15 US.C. § 1261(k) (“Before designating any
substance as a strong scnsitizer, the [CPSC], upon contideration of the frequency of occurrence and
severity of the reaction, shall find that the substance has a sigmficant potential for causing
hypersensinvity). Scg also, 16 C.F.R. § 1500.3(5) (“sigmficant potential for causing hypersensitivity” is a
relative determination that must be made separately for each substance™).

CPSC regulations require this finding to be based upon, among other things, chemical or
functional properties of the substance, documented medical evidence of allergic reactions obtained from
epidemiclogical surveys or individual case reports, controlled in vitro or in vive experimental assays, or
susceptibility profiles iz normal or allergic subjects, I¢. None of the informarion submitted in suppart of
the Petition meets these kinds of medical and scientific standards. Moreover, none of the inforsation is
sufficient to mdicatc that NRI has a siguificant potential for causing hypersensitivity.

The cleven case incident reposts are individual sccounts of complaints relating to products
containing, in part, components that may (or may not) have contained NRL. With ane exception, none of
the reports identifies the latex compopent as NRL, at opposed to 3 synthetic product, for example.
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Moreover, none of the reports offers any support for the notion that the latex component, as opposed to
another substance used in the product, was responsible for the reaction alieged 1n the report. Indeed, even
if the latex product involved was NRL, it is possible that another conshtuent of the product could have
caused the reaction, either slone, or acting 1n combination wath the latex component. It is well established
that accelerators and product additives (e g, conshtuents such as powder in latex gloves) are responsibic
for a significant majority of reported “latex” reactions.

Additionally, nope of the incident reports reflects that the victims' skin would have been
considered “pormal tissue” as opposcd to tissue that is particularly susceptible to reaction. A finding of
regular susceptibility to “normal skin tissue™ is 3 presequisite to a deiermination that a substance is 2 strong
sensirizer.

Moreover, the information relatnng to the FDA's study was hmited to the use of NRL in medical
devices for surgery and other medical applications. The FDA regulation was precipitated in part by the
clevated levels of latex sensitivity mamfested by latex glove-related exposures, particularly i the medical
arena. Studies have shown 3 higher incidence of sensitizetion smong health care professionsls, those
persons who undergo gumerous surgerics, and those persons with mucous membrane exposure to NRL
(e.p., as during obstetnc and gynecologic procedures) This population, however, is already adequately
protected by the FDA's labeling requirements for medical devices. See 21 CF.R. § 801,437, The Petition
seeks regulation of NRL well beyond the limits of the FDA's regulation and the linited population that its
studies demonstrated was necessary to protect. None of the FDA data is thus relevant to the relief sought
by the petitioner in this matter.

The JAAD Article surularly offers no medical or scientific support for the actions requested by the
petitioner. This article is a broad overview of latex allergy in general. It references, in summary fashion,
various research projects conducted over the years on latex sensitivity, The vast majonty of these projects
concerned healthcare workers and exposure scenarios in medical scttings (4., seamtivity among allergy
clinic patients, precperative patients, blood donors). These populations are already protected by the FDA
medical devices regulation.  Thus, ncither the JAAD Article itself, nor any of the studies referenced
therein, 1s genmaae to the actions requested by petitioner

Absent any scientific or medical support of the type required by CPSC regulations to justify a
“strong seasmizer” clasnification, the Commission mmust deny the relief sought in the Petition,

A strong senwitizer must have 2 significant potential for causing hypersensitivity. 15 CF.R. §
1500.3(5Xiv) Moreover, “[a] strong scpsitizer must be a substance which affects a significant portion of
the population . . ¥ CPSC Advisory Opinlon no. 12 (07/26/73). None of the information cited by the
petitioner is sufficient to indicate that NRL has a significant potential for causing hypersensitivity, Indeed,
both the FDA data and the JAAD Article indicate that NRL reactions occur in very small percentage of the
country's population. See, ¢.8. JAAD Article at 7 (“prevalence of latex sensitvity in the general
population is probably less than 2%.").

The lack of significant potential for causing hypersensitivity is bomne out by Textile Rubber's own
experience over the past four and a half decades in the NRL industry. Indeed, the Company has never
received one camment or complaint from any of its manufacturers, digtributors or other customers shout
NRL causing an allergic reaction. Moreover, the Company has polled most of its principal custemers and
masufacturing mille and hes not learned of any gricvances or other comments concerning any type of
medical reaction associated with NRL. Given the volume of products produced by Texule Rubbers’
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customers, the lack of such comments or camplaimts is significsnt.

As referenced in the Carpet and Rug Institute’s article m “Industry Review 1998,” an except of
which 15 enclosed, during 1998 alone, 99,686,000 square yards of tufted, washable scatter rugs, bathmat
and sets were produced. A typical bathmat 187x36" it % square yard in size. This means that
approximately 199,000,000 washable rugs were produced in 1998, contumng 49,000,000 dry pouads of
NRL. Industry data from 1991-1997, indicates that 1,080,000,000 rugs contaimng 200,000,000 dry
pounds of NRL were produced.

Eleven individual and unsubstantiated incident reports attributing allergic reactions to NRL.
containing consumer products, cven when compared only with the number of NRL-containing bathmats
produced and sold in the Unitcd States over the past decade, clearly does not represent a “significant™
poteshal for causing hypcrsensitivity. As such, regulstion of NRL as a strong semsitizer 15 neither
warranted nor perrnissible pursuant to the Act or the CPSC's regulations. Accordingly, the Commission
should deny the proposed rulemaking

The Actions Requested are Too Over Reaching and are Practically Infeasible to Implement.

A declaration that NRL is a strong sensitizer would requre magufacturers of NRL-contaning
products such as Textilc Rubber to comply with the labelmg provisions of Scction 2(p)(1) of the Act and
the regulations sct forth at 16 CFR. § 1500.121. These provisions would require NRL-containing
products to include a wide range of statements concernng the products’ manufacture, packaging, and
distribution, and information concerning the potential hnzards associate with such products’ use The
increased production costs and enormous regulatory compliance burdens to the NRL industry are sitaply
not justified by the extremely limited benefit such a designation would offer.

Indeed, the Pctition seels far more than a content disclosure mdicating that NRL 13 used in a
product. It would include NRL with the five other listed strong sensitizers, each of which is significantly
more dangerous and affects a vastly wider population thay NRL. If listed as strong scnsitizer and thus a
hazardous substance under the Act, NRL could addirionally be subject to classification as a “banned
hazardous substance,” and its use altogether prohibited. Such 3 result would be particularly unjustified,
especially in hght of NRL's beneficial qualities. NRL's unigue qualities of elasticity, strength, and softness
are not matched by any symthetic rubber latex manufactured today. These unique propertics make NRL the
polymer of choice in a host of industries and products. The bencficial use of NRL by Textile Rubber's
moannfacturing customers aloae in no-slip rugs, safety shower mats and the like clearly demonstrates the
aeed to keep NRL on the market and free from unnecessary and burdensome regulation.

Finally, over 40,000 products in the American marketplace are made with NRL, from pencil
erasers o tires to baby pacifiers. The manufacture of each of these products varies tremendously,
including with respect ¢o the nature and amount of chemicsls and other additives used i addition to raw
NRL. Such a variation peccssarly impacts the potegtial for latex allergy reactions. A blanket
clacsification of NRL a3 & strong sensitizer would, without basis, ignore such considerations and would be
far 100 drastic a measurc to protect the extremely small number of individuals who are panicularly
susceptible to NRL allergics. Unlike the FDA regulation, which 15 narrowly tailored to medical devices,
and which prescribes very limited lasbeling requirements, the regulation proposed by the Petition would
simply be too broad and unwreldy.

In addition to the foregoing comments, Textile Rubber sdopts the comments in opposition to the
Petition submitted by Centrotrade Rubber USA, Inc., Guthrie Latex, Inc. and Lewis & Pent Rubber, LP.
Textile Rubber additionally reserves the right to submit additional comments in opposition to the Petition
and any proposed rule or other action by the CPSC in comnection with these tssues as necessary of
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appeopriate,

‘Thank you for the opportunity to subrmt these comments, While Textile Rubber is sympathetic to
thoye individuals with Iatex sensitivities, the Company does not believe the solutian to their problem is
dependent upon CPSC regulation, particularly regulstion as advocated in the Petition. As such, we urge
the Compmission to deny the Petition.

Very truly yours,
TEXTILE RUBBER & CHEMICAL CO.

Ray N, Té¥¥lor
Executive Vice President

Enclosure
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Table 2. Shipmenis of Carpct and Rugs: 1998 and 1997
[Quantity in thousands of square yards. Value in thousands of dollars)
1998 1997
Product Product description Quantity  Value Quantity Value
Code
TOl L \eiceciaaineicnnaanaaan s 1,832,500  10.853,016 1695804 10,263,916
3141101000 Woven carpet and FULS ccovvvanernurransnsn 36,656 437.822 26,954 340,687
By fiber of face yurn:
3141101002 Couen........ sremens Nenscesrsnnaave ) (D) D) {D)
141101004 Manmade [ - 31233 295,690 22726 233 248
. 3141101006 Wool......cavennnnn evtcnramatannnnn {3)] ()] V)] D)
3141101008 Other......ceu. wesesataainaron-nsenn (D) D) [(4)) ®)
3140103140 Tuftedcarpel and IULS o evvvcciave cvner wnn- 1,647,092 9,976,133 1,533.252 9,494,105
By type:
% 141103112 Washable scatter raps, bathmats, and sets
(rugs §'x 9" and smaller) ... ..co.oonn.e- 99,686 769,711 92,015 721,845
141103114 Hard-backed non-washable accent/arca
rugs (a9 andsmaller)....oooocavnnn 23312 134,588 20373 117614
3141103116 Koom size cugs over 6 X 9 nvreenncanaen 3914 57.332 3,686 s$3213
3141103118 Roll goods € and larger, excluding astificial
Braf&. . oo sveecssmsaccnssssacasar sas 1431.216 8,528,670 1,308,707 8.08C. 546
31411031 1A Tufied anificial grass for nonathletic surface. 33013 68,046 26631 o 60,005
aienasne Automobile and Zircraft carpeting. ... ..... 55,951 416,986 81.840 460,823
By Riber of face yarn-
JIILE 7 T 1.007,756 6,791,882 998,260 6.855.674
3351016 Polyester ........ ceasavenaas ttrassnn 131,595 708,296 74,723 418,422
411034 Polypropylene. . v veeeeiiviiceiiaaaseas 388.285 1,752,755 353,368 1.586.41)
314110311L Allother. .. . ieeiaiiiriiraieieraciana 119456 723,200 106,901 636,599
Ouner earpet and rugs. .. ... teevatoccassas 143,752 439,061 135,598 423,123
3141105002 Kmmed,..ooiveveeccnnonnn. Ceeeernanes . (D) (D) o) )
3141105008  Needlepunched. ... .. ..ciiinaaian... . 129,910 265,634 118,779 251,475
3141105006  Pelt.....¢e0ieivnesacnccccsas Gresncsend D) D) D) )
3141105008  Rraided, hooked, aad other carpet and supsz neg 15265 142,235 13,889 135,050

TOTAL P.87



JUN-21-2000 16:86 KINMEY AND KEMP 786 275 6566 P.b1/@7

KINNEY, KEMP, SPONCLER, JOINER & THARPE

ATTORNEYS AT LAW
A PARTNERSHIP INCLUDING A PROFESSIONAL CORPORATION
225 WEST KING STREET
P O BOX 398
DALTON, GEDRGIA 30722-0398

PR S S R e
FAX COVER SHEET

DATE: 6/21/00

TO: Office of the Secretary FROM:
Consumer Product Safety Comm Henry C. Tharpe, Jr.

E-mail: hetharpe@kinneyandkemp.com

FAX 301-504-0127 FAX (708) 275-8566

TEL TEL (706) 278-5211

SUBJECT: PAGES

Petition HP00-2, Petition on Natural 1 . ncluding this cover sheet.
Rubber Latex

CLIENT/MATTER NO. 10385.04801

REMARKS

Attached are the comments of Textile Rubber & Chemical Co. to the above petition.

CONFIDENTIALITY NOTICE

THE INFORMATION CONTAINED IN THIS FACSIMILE MESSAGE IS PRIVILEGED AND CONFIDENTIAL
INFORMATION INTENDED FOR THE USE OF THE ADDRESSEE LISTED ABOVE. IF YOU ARE NEITHER THE
INTENDED RECIPIENT NOR THE EMPLOYEE OR AGENT RESPONSIBLE FOR DELIVERING THIS MESSAGE TO
THE INTENDED RECIPIENT, YOU ARE HEREBY NCTIFIED THAT ANY DISCLOSURE, COPYING, DISTRIBUTION
OR THE TAKING OF ANY ACTION IN RELIANCE ON THE CONTENTS OF THIS TELECOPIED INFORMATION IS
STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS TELECOPY IN ERROR, PLEASE IMMEDIATELY NOTIFY
US BY TELEPHONE TO ARRANGE FOR THE RETURN OF THE DOCUMENTS TO US.
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AMERICAN APPAREL MANUFACTURERS ASS0CIATION

American Apparel Manufacturers Association
Comments To The Consumer Product Safety Commission
On The Petition To Declare
Natural Rubber Latex And Products Containing Natural Rubber Latex A Strong Sensitizer

Petition HP 00-2, Petition on Natural Rubber Latex
2] humne 2000

The American Apparel Manufacturers Association (*AAMA") is pleased to subnut comuments on the
petition asking the Consumer Product Safety Commussion (“CPSC”) to declare natural rubber latex
(“NRL") and prectucts containing NRL “strong sensitizers” under the Federal Hazardous Subgtance Act.
(65 F R 15133, March2l, 2007). AAMA is the nationa) trade association of the domestic apparel
mdustry. Its mernbers produce about 85 percent of the clothing sold at wholesale m the U.S. and bave
operations in alraost every state.

AAMA belicver that there is no objective evidence or data to support & conclusion or proposed
Tulemaking that weanng apparel products contemnmg NRL should be declared strong sensitizers. Three
pomts can be made regarding the question of NRL use in apparel aud 1ts relation to saxd petition These

MW AAMA 15 not sware o!'any objecuw ewdence of w:despmad or serious
Teactions or scasitization from the use of appare! containing NRL. A wide variety of apparel
containing diffening types and amounts of NRL has been safely used by hundreds of millions of
people for decades and continues to be so used.

used, » :stypu:-lly coveredby smne othermmnal usually texules, mdtherefore direct dermal
cantac. is mimimized or ehminated altogether, Use of NRL in apparel products is low because
marny synthetic elastic products exist to replace 1t ~ these products are often more sppealing and
comfo table for the consumerz, and therefore mare popular with manufacturers. Because of the
minute quantities used, no data currently extsts on exactly how much NRL is used in garments

J._md_qmg'_ﬂ_hgs,,%en uaed m hrga: coucentnhons, all ﬁbcrs mcludmg rubbw must
be dis:losed on the fiber content label,

Consequently AAMA firmly believes that there is no basis for including apparel products m any
proposcd rulenaking regardmg NRL.

2500 Wilson Boulevard ¢ Suite 301 « Adington, Virginia 22201 o 703/524-1864 + FAX 703/522-6741
Toll Free 1-800-520-AAMA 2262) * www.americanapparel.org
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AAMA
2500 Wiilson Boulevard - Suite 301
Arlington, VA 22201
Tel: (703)524-1864
Fax: (703)522-6741

PLEASE DELIVER THE FOLLOWING _2 _PAGE(S), INCLUDING COVER PAGE TO:
Name: Office of the Secretary

Firm/Company: Consumer Product Safety Commission

Date: June 2°, 2000

Telecopier Nurnber:  301/504-0127

Client Number.

FROM: Rachel Subler

IF YOU DO NOT RECEIVE THE TOTAL NUMBER OF PAGES INDICATED ABOVE,

PLEASE CALL OUR PRODUCTION DEPARTMENT AS SOON AS POSSIBLE AT THE
ABOVE-REFERENCED TELEPHONE NUMBER. THANK YOU.

COMMENTS:

Petition HP 00-2, Petition on Natural Rubber Latex

*““PLEASE NOTE™

_“Tha inforenation contained in ths facsiouie message is legally privieged and confidentisl information sriended onty Kr e ues of the
Individug! or entfty riimed sbove. I the regder of this message is N0t the intrxied reciplent, or the employee or agent responsidls to
dekver It to the inten jed recient. yoxu 810 hureby notfied that any dissemination, distnbulion, or capying of this commumnication is
sinctly prohibited 1f you have recaived this commurecation in emor, pieass immediately notity us Dy telephone and retum the oniginal
messege 1o us at th; sbove addrecs via the U.S. Postal Service. We will reimburse any £0sts you incur in noftfying us snd reluming the
message P us  Think you.
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Joan N. Martellotto, PhD, RN
1011 Delles Road
Wheaton, Illinois 60187
Phone 630-665-2277 Fax 630-665-2679
E-mail jmarteli@ameritech.net

June 21, 2000

Ms. Rockelle Hammond

Office of the Secretary

Consumer Product Safety Commission
Washington, DC 20207

Re: Petition Requesting Rule Declaring Natural Rubber Latex a Strong Sensitizer
Dear Ms. Hammond:

I am writing to support the petition to declare natural rubber latex (NRL) a strong sensitizer
under the Federal Hazardous Substances Act and to require labeling of products containing NRL.

Allergy to natural rubber latex is an important and untreatable medical problem that causes
severe allergic reactions, chronic lung disease, disability, and death. Populations particularly
affected are health care personnel and other workers who wear latex gloves, children who
undergo multiple surgical procedures to correct congenital anomalies, those who use natural
rubber nipples and pacifiers, and individuals who have food allergies that immunologically
cross-react with latex. Additionally, approximately 1% of the general population has latex
allergy, and a greater percentage shows serologic evidence of latex antibodies although they may
not have developed symptoms. Common routes of latex exposure include skin contact,
inhalation, surgical inoculation, parenteral injection, and ingestion.

Avoidance of natural rubber latex is the only effective treatment for latex allergy. Recently, the
Food and Drug Administration required manufacturers to label medical devices containing
natural rubber latex. However, no such mandate exists for labeling latex-containing consumer
items, and patients and their care givers are having great difficulty identifying these products
short of having allergic reactions, which sometimes are life-threatening.

My doctoral research concerning the experience and quality of life of latex-allergic health care
workers, revealed that patients have serious difficulties with most aspects of everyday life
because of the ubiquitous presence of natural rubber latex in unlabeled consumer products.
Therefore, I am mailing a copy of my dissertation to you to support the petition to require
labeling latex-containing consumer items.

Sincerely,

Joan N. Martellotto, PhD, RN



From: Judith Herkimer [herkimer@snet.net]

Sent Wednesday, June 21, 2000 4:55 PM

To: cpsc-os@cpsc gov

Subject: Petition HP 00-2, Petition on Natural Rubber Lates

Dear Sir/Madam:

I am a Registered Nurse 100% disabled due to occupationally acquired
severe Natural Rubber Latex

(NRL)allergy and asthma.

I am homebound due to the prevalence of NRL found throughout the
community. If consumer products

were labeled as containing NRL, me and others like me would have a
greater degree of freedom,

safety, and peace of mind when venturing out of our homes. The simple
act of purchasing items (which

most take for granted) can prove lethal to NRL allergy sufferers. Even
being in an area where

inflated latex balloons are or have been can create a medical emergency.

Going to a restaurant 1s

no longer possible due to the difficulty in determining if the food has
been handled at any point

with latex gloved hands.

It is long past due 1n recognizing how sericus a hazard NRL is.
Consumers need to be informed and

be made more aware of its danger as a serious sensitizer, NRL allergy
individuals are deserving of

consumer products that are clearly labeled in order to maintain their
safety.

Please give your support to Petition HP 00-2.
My gratitude is extended for allowing this public comment period.

Respectfully Submitted,
Judith A. Herkimer, RN

322 Warren Hill Road
Cornwall Bridge, CT 06754
860-672-6867 phone/fax



t n, A.
From: Leslie Gahagan [leslieg@tchi com]
Sent: Wednesday, June 21, 2000 8.54 AM
To: cpsc-os@cpsc.gov
Subject: Petition HP 00-2, Petition on Natural Rubber Latex

I would like to publicly annocunce that I support the petition HP 00-2 to
declare natural latex a strong sensitizer. The labeling of the
substance

can be a lifesaver for many with natural rubber latex allergy, including
my

7 year-old daughter.

¥Wo one can possibly know how frightening it is to attempt to purchase
any

product (including shoes, clothing, food, medical supplies, even a
bandage

to cover those common childhoed scrapes) when you have a child with a
latex

allergy. Every pair of shorts or pants has to be checked thoroughly to
make

sure the elastic is covered and no lcoose strands are sticking out
anywhere.

Sometimes spending days calling and emailing manufacturers gets some
results, but more often than not it is bad news: yes, there 15 some
amount

of latex in our product.

I am currently in the process of choosing carpeting and linoleum for our
home, but I hesitate to start because I know there will be store
managers

and manufacturers who will either not know whether a carpet backing or
linoleum glue contains latex or will just deny me the information. Of
course, they will not get my business, but then I must start out all
over

again, hoping the manufacturer who finally does tell me their product
contains no natural latex is being honest. Otherwise, our home will be
toxic to my daughter, whe has had a seriocus amaphylactic reaction to
something as simple as foam rubber.

Thank goodness for ocur local Wal-Mart store manager who gladly banned
inflated latex balloons from her store per my request. Of course, my
request was mere like a show-and-tell plea after my daughter, Zoe, had a
bad

coughing/wheezing spell and vomited all cover herself just walking past a
baby product display complete with latex balloons. I would think that
if

Wal-Mart can listen, the govermment surely can as well.

Please consider declaring natural latex a strong sensitizer and label
products which contain it! We parents and indaividuals with latex
allergy

just cannot know every latex-containing product by smelling, touching,
and

guessing. It's much too risky!

Leslie D. Gahagan
110 Amherst Avenue, Apt. D101
Sheboygan Falls, WI 53085 .



* {920) 467-%025

dig_advocate@yahoo.com
For more information on my daughter's latex allergy, see

http://www.geocities.com/dis_advocate/latex.htm
My Home Page: http://www.geocities.com/dis_advocate
Check out my brother's band: http://www.bandclearer.com
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June 20, 2000

Office of the Secretary

Consumer Product Safety Commuission
Room 502

4330 East-West Highway

Bethesda, MD 20814

Ref ~Petition to Declare Natural Rubber Latex a Strong Sensitizer
65 Federal Register 15133 (March 21, 2000)

The Hostery Association (THA) ts the trade association representing compamies in the United
States that make all types of men’s, women’s and children’s hostery Qur members produce and
market approximately 90% of all the hosiery sold in this country We are pleased to have the
opportunty to submit comments on the petition requesting the Consumer Product Safety Commuission
(CPSC) to declare natural rubber latex (NRL) and products containing NRL as strong sensitizers under
the Federal Hazardous Substance Act While we support and join the comments of the Rubber
Manufacturers Association (RMA) and the Amencan Apparel Manufacturers Association (AAMA),
we will focus our comments on the specific 1ssue of the use of NRL 1n hosiery and socks

Survey data shows that approximately 55% of the hosiery companies participating 1n a recent
survey use some type of rubber yarn mn their products Whether natural or synthetic rubber, almost
100% of these yarns were covered with another textuile fiber, versus bare or uncovered Natural rubber
1s often the preferred product used 1n socks to hold the top up It 1s the preferred fiber because some
consumers have complamned that synthetic covered yam does not last, and natural rubber yam 1s
relatively available at reasonable prices Therefore, 1t 15 2 consumer preferred product based on both
quality and price

Looking at the type of rubber yarn used, 53% was natural rubber, with 20% synthetic, while
27% of respondents indicated they use both natural and synthetic

Looking just at natural rubber, 90% of respondents indicated 1t was dry processed
(vulcanized) It 1s our understanding that the dry processed natural rubber yarns are not under
consideration in this petition, as 1t pertains primarily to dipped processed natural rubber yarns  Since

-
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these only account for 10% or less of the natural rubber yams used, segregating these yams and the
products that contain them, through the manufactunng process so they could carry a different
consumer label, would be extremely difficult and costly We saw no objective scientific evidence n
the petition that would support the need for substantally adding-to the consumer price of products like
hosiery and socks containing utihtarian yamn characteristics that consumers desire  Also, our’s'ﬁlrv’ey
indicated that almost 100% of all natural rubber yarns used were covered and therefore, significant or

prolonged dermal contact was very low

The petition also failed to establish evidence of widespread or serious reaction or sensitizations
from the use of apparel or hosiery containing NRL Thus fact 1s born out by our 1ndustry survey data
Only 19% of our companies mdicated that they had ever recerved any consumer complaints of allergic
reactions to any of their products containing rubber yarn, whether natural or synthetic This covered a
time span of 10-25 years The average time span reported was 18 years and the average number of
complants received duning this 18-year period of time was 4 5 complaints

We would also like to remmd the CPSC that consumer labeling of yarn and fiber content 15
already required under the Textile Fiber Products Identification Act, 15 U S C 70b (b) Any fiber or
yamn present n an amount of 5% or more by weight must be clearly 1dentified by its generic name,
including rubber Fibers present 1n less than 5% of the weight may be disclosed by generic name, and
many hosiery companies do disclose the presence of these fibers for competitive reasons, since they
impart specific utilitanian aspects, and therefore, desirability for the product

While we are sympathetic to human sensitivities, we must be mindful that someone 1n the
population 1s sensitive to virtually any natural or synthetic substance Unnecessary over-labeling adds
to consumer costs and further pushes manufactuning and sourcing to foreign countries where our
oversight and control 15 limited We must always carefully balance the cost of regulations to the
benefits denved, and ensure that rulemaking activity 1s based on sound scientific data and reasonable
supporting evidence We do not feel the petiion to declare natural rubber latex and products
containing NRL a strong sensiuzer meets the critenia for mitiating rulemaking on this 1ssue

Regards

i

Sid Smith

President and

Chief Executive Officer
The Hosiery Association
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Juge 21, 2000 v

Ms. Sayde Dunn

Office of the Secretary

U S~.Consumer Product Safety Commission
4330 East West Highway

Bethesda, Maryland 20814

Re:  Petitton to Ban Natural Rubber Latex
(65 Fed. Reg 15133 [20001)

Dear Ms Dunn:

We represent the Juvenile Products Manufacturers Association. Inc. (“JPMA™), a not-for-
profit trade association comprised of more than 300 manufacturers of juvenile products, which
are sold nationally throughout the Untted States. In 1999, the industry had sales of approximately
$4 hillion Some members of JPMA manufacture pacifiers which mclude nipples made of
natural rubber latex and some members distribute baby bottles wiuch contamn nipples made of
natural rubber latex

JPMA 15 opposed to the Petrtion and respectiuily requests that it be derned m ail respects
for the following reasons

1 No Adequate Substitute for NRL n Nipples for Babv Bottles and Pacifiers A
rule banning natural rubber latex (NRL) or declaring it a hazardous substance would elimmate
the use of NRL m pacifiers and baby bottles At the present time, there 18 no other substance
which mdustry could use to replace NRL in these products Nipples made of polyvinyl chionde
are under attack by various consumer organizations, including Greenpeace and the National
Environmental Trust, who have petitioned the U.S. Consumer Product Safety Commuission
(“CPSC” or “Comrmussion”) for a ban on PVC 1n children’s products. Silicon, the only other
alternative product, has not proved to be as resistant to aging or tension as NRL. The elummation
of NRL as a matenial for mipples could effectively elimmate pacifiers and baby mpples
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= 2. NRE Should Not Be Declared a Strong Sensitizer For reasons which are
apparent from the Petition m this proceeding, NRL does not meet the requurements for declaring
a product a strong sensitizer Precautopary labeling under the Federal Hazardous Substances
Act (FHSA) was never mtended to label the infinite vartety of househeld products which may
present a slight or casual nsk of imyury (S Rep No 1158 at 11 (1960)) In order to be classified
as a hazardous substance under the FHSA, the Commussion must, by rule, show that (a) the
product 1s toxac, corrosive, an urritant, a strong sensitizer, flammable or combustible; or generate
pressure through decomposition, heat or other means; and (b) the product can cause substantial
personal mjury or substantial lIness durmg or resulting from customary or reasonably
foreSeeable handling or use. (15 U.S C. §126 1()(1)(A)).

The FHSA defines a strong sensitizer as a substance that can cause
hypersensitivity on normal hiving tissue through an allergic or photo-dynamuc process in which
hypersensitivity becomes evident on re-application (15U S C §1261(k})). To determune whether
a substance causes hypersensitivity, the CPSC will on a case-by-case basis consider factors such
as the substance’s chemacal or functional properties, documented medical evidence of allerze
reactions, and/or susceptibility profiles. (16 C F R. §1500 3(e)}(5)(zv) (2000)}

Only five substances have ever been the subject of regulation declaring them as
strong sensitizers (1) paraphenylenediamine (and products contamning 1t); (2) powdered orrs root _
{and products containing 1t), (3) certain epoxy resins systems, (4) formaldehyde (and products
contaimng 1% or more of formaldehyde); and (5) o1l of bergamot (and products contaming 2%
or more of ol of bergamor) (16 CF R §1500 13). Importantly, this l1st was part of the ongmal
promulgation of implementing regulations under the FHSA m 1961 and nothing has been added
to this list smce that tme. Unlike the characterized substances that have been codified as strong
sensitizers, NRL, even under the facts set forth in the Petitzon, has a remote and statisticaily
msignificant likelihood of producing an allergic reactron

-

3. NRL Does not Affect a Significant Portion of the Population with a severe
Adverse Reaction The CPSC has held that a strong sensitizer is a substance that affects a

sigrficant portion of the population and which may cause a severe adverse reaction. See
Adwvisory Opinion #12, July 26, 1973 In that opimon, the CPSC rehed on the 1ntention of
Congress 1n enacting the FHSA and acknowledged “  that some portion of the population 1s
sensitive in one way or ancther to almost every article that enters the household . ” The
Commussion noted in the Opimon that Congress did not mtend that precautionary labeling be
required on all such products. The definition of “hazardous substance” under the FHSA was not
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antended to mclude substances where the hazard 1s minor, comparing the risk or chance of injury
against the degree of myury probable or possible.

4 NEISS Incident Data Does Not Support a Ban ~ We have recerved and reviewed
the mcident data in the NEISS system from 1ts mception to date JPMA has not found a single
instance of a recorded allergic reaction smce 1980, the date when NEISS began collecting
staustics of myurtes associated with consumer products. Statisticaily, there are no mjuries or
severe allergic reactions reported 1 the NEISS system which would support a rule declanng
NRL a strong sensitizer and a banned hazardous substance in articles intended for use by
children

For all the foregoing reasons, JPMA respectfully urges the Commmussion to deny the

Petihon
4 tﬂf/yours
A/// /\_______,..—
Frederick B Locker
FBL . dd

FAAFPAWPFILERLEGISL AT\Petroon 1o Ban Nagural Robber Larex [PMA_wpt
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Ms. Sayde Dunn

Office of the Secretary

U §- Consumer Product Safety Commuission
4330 East West Highway

Bethesda, Maryland 20814

Re.  Petrtion to Ban Natural Rubber Latex
{65 Fed. Reg 15133 [2000

Dear Ms Dunn-

We represent the Toy Manufacturers of America, Inc. (“TMA™), a not-for-profit trade
association composed of three hundred (300) manufacturers whose aggregate sales at
the retail level exceed $23 billion annually. The members of TMA are international in character
and their sales are made extensively throughout the United States, the European Union and the
rest of the world Some members of TMA manufacture pacifiers which include mipples made of
natural rubber latex and some members distribute baby bottles which contam nipples made of
natural rubber latex

TMA is opposed to the Petition and respectfully requests that it be demied 1n all respects
for the foilowmg reasons

1. No Adequate Substitute for NRL n Nipples for Baby Boitles and Pacifiers A
rule banning natural rubber latex (INRL) or declaring it a hazardous substance would eliminate
the use of NRL m pacifiers and baby bottles At the present time, there 1s no other substance
which mdustry could use to replace NRL m these products Nipples made of polywvinyl chlonide
are under attack by various consumer organizations, mcluding Greenpeace and the National
Environmental Trust, who have petitioned the U S Consumer Product Safety Commission
(“CPSC” or “Commisston’) for a ban on PVC 1n children’s products. Silicon, the only other

77
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alternative product, has not proved to be as resistant to aging or tension as NRI. The elimunation
of NRL as a material for ntpples could effectively eliminate pacifiers and baby mipples.

2 NRL Should Not Be Declared a Strong Sensitizer  For reasons whach are
apparent from the Petition 1n this proceedng, NRL does not meet the requirements for declanng
a product a strong sensitizer Precautionary labehng under the Federal Hazardous Substances
Act (FHSA) was never mtended to label the ifimte vanety of household products which may”
present a shght or casual nisk of myury (S. Rep. No. 1158 at 11 (1960)) In order to be classified
as a hazardous substance under the FHSA, the Commssion must, by rule, show that (a) the
product 15 toxic; corrosive, an irrtant; a strong sensitizer; flammable or combustible; or generate
pressure through decomposition, heat or other means; and (b) the product can cause substantial
persenal myury or substantial 1llness during or resulting from customary or reasonably
foreseeable handiing or use (15U S C §1261(H)(1)(A)).

The FHSA defines a strong sensitizer as a substance that can cause
hyvpersensitivity on normal living tissue through an allergic or photo-dynamic process m which
hypersensitivity becomes evident on re-application. (15 U S C. §1261(k)). To determune whether
a substance causes hypersensitivity, the CPSC wall on a case-by-case basis consider factors such
as the substance’s chemical or functional properties, documented medical evidence of allergic
reactions, and/or susceptability profiles. (16 C F R. §1500 3(e)(5)(xv) (2000))

Only five substances have ever been the subject of regulation declaring them as
strong sensitizers® (1) paraphenylenediamine (and products containing it), (2) powdered oris root
(and products contaimng 1t), (3) certain epoXy resins systems, {4) formaldehyde (and products
contatmng 1% or more of formaldehyde); and (5) oil of bergamot (and products contaimming 2%
or more of o1l of bergamot) (16 C F R. §1500 13). Importantly, this list was part of the original
promulgation of unplementing regulations under the FHSA m 1961 and nothing has been added
to this list since that time Unlike the charactenzed substances that have been codified as strong
sensitizers, NRL, even under the facts set forth i the Petition, has a remote and statistically
msignificant likelthood of producing an allergic reaction.

3 NRL Does not Affect a Sigmficant Portion of the Population with a Severe
Adverse Reaction. The CPSC has held that a strong sensitizer 1s a substance that affects a
significant portion of the population and which may cause a severe adverse reaction See
Adwvisory Opmion #12, July 26, 1973 In that opmion, the CPSC relied on the ntention of
Congress 1n enacung the FHSA and acknowledged “  that some portion of the population 15

o
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§ensitive 1n one way or another to almost every article that enters the household ” The -~
Commission noted m the Opmion that Congress did not mtend that precautionary labeling be

required on all such products. The defimtion of “hazardous substance” under the FHSA was not

intended to mclude substances where the hazard 1s mmor, comparmg the risk or chance of myury

agamst the degree of myury probable or possible.

4 NEISS Incident Data Does Not Support a Ban. We have recerved and reviewed
the mcident data 1n the NEISS system from 1ts inception to date  TMA has not found a single
instance of a recorded allergic reaction smce 1980, the date when NEISS began collecting
statfStics of myunes associated with consumer products Statistically, there are no injunes or
severe allergic reactions reported mn the NEISS system which would support a rule declarmng
NRL a strong sensitizer and a banned hazardous substance in articles mtended for use by

children.
For all the foregoing reasons, TMA respectfully urges the Commussion to deny the
Petition. /7
™ /
Very tmlyjyoms,
| I

Aaron Ldcker

AL jv

F APPRWPFILESUEGISLAT\Peunan to Ban Narwral Ruboar Lyup- ThA wpd
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From: Meeropol, Elll [emeeropal@shrinenet org]

Sent. Thursday, June 22, 2000 4 30 PM -
To. ‘cpsc-os@cpsc gov'

Cc: 'DebiAdkins<debifani @cs com>' o
Subject: Petition HP 00-2, Natural Rubber Latex as a strong sensitizer

Comments on Petition HP 00-2, Petiticn on Natural Rubber Latex

June 21, 2000

I am a pediatric nurse practiticoner on medical staff in a children‘'s
hespital Many of my patients have symptomatic allergic reactions to
natural latex rubber

For the past ten years, we have worked hard to educate patients,
families

and other healthcare providers akout this conditieon in order to prevent
potentially life-threatening reactions Progress has been made 1in
avoldance

of latex in the healthcare environment, particularly since the labeling
recommendations effectively last year

However, there are still many problems with i1nadvertent latex exposures
in

the home, school and community These reacticns often occur in respomnse
to

1tems with nidden or unknown latex content Items that have caused
reactions

in my patients include Koosh balls, pencil erasers, =2lastic on pajamas,
rubber tubing in the haigh schcool science lab, swimming gocggles and
balloons

In addicion, one c¢hild had a severes reaction in a fast food restaurant
wien

he ate food prepared by a person wearing latex gloves

I strengly support the petition from Ms Adkins and respectfully request
that

the Commission declare natural rubber latex (NRL) and products
ccntaining

MRL £o be strong sensgitisers under the Federal Hazardous Substances Act
Labeling of consumer products will greatly assist my patients and thear
famiiies in 1dencifying which i1tems to aveid to keep safe

Thank you very much for addressing this impeortant issue,
Ellen Meercpol MS, RN, CS, PNP s

Shriners Heospital for Children
Spraingfield, Massachusetts
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From: SandraWte@aol com
Sent: Thursday, June 22, 2000 3 31 PM - -
To: cpsc-os@cosc gov -
Subject: Petition HP0O-2 Petition on Natural Rubber Latex C —
Dear CPSC,

I am the parent of a child {(age 7) who has a severe Type 1 latex
allergy -
as a result of having had multiple surgeries as an infant and toddler
It had™
been very difficult to cbtain informaticn on what products are safe for
him .
and what contain natural rubber latex I have spent countless hours on
the
phene with customer service representatives trying to learn about
specific
Products There 1s a great deal of confusion about natural rubber latex
and
"rubber® or "latex" The passage of this petition would ke of immense
help to
all the people who already have this difficult allergy

It 1s heart breaking as a parent to have to take away a £oy because,

despite one's best efforts, 1t causes an allergic reaction
Unfertunately,
many products used by children contain natural rubber latex The
children who
have this allergy in most cases have already been through a lot with
their
medical problems If products that contained natural rubber latex were
Jabeled 1t would make the lvves of these children and thess of their
pareats
much easier
Thank you for your consideration

Sandra T
Whitehouse,
Ph D
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The Carpet and Rug Institute
310 Holiday Avenue, P Q Box 2048, Dalton, Georga 30722
Phone {706) 278-3176 Fax (706) 278-8835

June 22, 2000

Office of the Secretary
Consumer Product Safety Commission
Washington, D C 20207

By email. cpsc-os@cpsc.gov
Re: Petition HP 00-2, Petition on Natural Rubber Latex (NRL)

Pufsuant to the CPSC's invitations referenced in the Tuesday, march 21, 2000, and
Wednesday, May 24, 2000, edttions of the Federal Reqister, 64 Fed Reg 15133
and 65 Fed Reqg 33525, piease accept this correspondence as the Carpet and Rug
Institute’s comments concerning the Petition

The Carpet and Rug Institute (CRI) 1s the national trade association representing the
carpet and rug industry Headquartered in Dalton, Georgia, the Institute’s
membership consists of manufacturers representing 92% of all carpet and rugs
produced in the United States, and supphers of raw materals and services to the
industry There Is continued cocrdination with other segments of the industry, such
as distnibuters, retallers, and installers

The preponderance of broadlcom carpet preduced in the U S A contams a backing
maternial composed of Styrene Butadiene synthetic latex material As referenced In
the Carpet and Rug Institute’s article in “industry Review 1298, 98,686,000 square
yards of tufted, washable scatter rugs, bathmats and sets were produced. A typical
bathmat 18"x36" i1s 2 square yard In size which means that approximately
199,000,000 washable rugs were produced in 1998, with the potentiai of containing
49,000,000 dry pounds of NRL.

Actions Requested by the Petition

The Petition requests the CPSC to add NRL 1o the list of “strong sensitizers” found

at 16 C F R, § 1500.13, thereby subjecting NRL and products containing it to

regulation as a “hazardous substance” under the federal Hazardous Substances

Act, 15 U S.C. § 1261, et seq (the "Act”) Among other things, this would require

NRL and products containing it to carry certain warning labels in accordance with 15

USC §1261(p)(1)and 16 CF R. § 1500 121 .
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In support of the Petition, its proponent relies upon research conducted in
connection with the federal Food and Drug Administration ("FDA”) final rule

- =regulating NRL-containing medical devices, 21 CF R § 801 437, a July, 1998
Journal of the American Academy of Dermatology article (the “JAAD Article”Y and
some of CPSC incident reports. None of these items justifies the proposed
rufemaking requested In the Petition relative to the lack of evidence of a problem in
the application and use of NRL on rugs and bathmats.

Is NRL a “strong sensitizer?

In order to declare a substance a "strong sensitizer,” the CPSC must consider the
fraquency of occurrence and seventy of the reaction, and must make a finding that
the substance has a significant potential for causing hypersensitivity on normai
tissue, 15U S C §1261(k), also, 16 CF R § 1500 3(5)

CPSC regulations require this finding to be based upon, among other things,
chemical or functional properties of the substance, documented medical evidence of
allergic reactions obtained from epidemiological surveys or individual case reports,
controlled 1n vitro or In vivo expernimental assays, or susceplibility profiles in normal
or allergic subjects The information submitted n support of the Petition does not
meet these kinds of medical and sctentific standards.

The information relating to the FDA's study was limited to the use of NRL in medical
devices for surgery and other medical applications The FDA reguiation was
precipitated In part by the elevated levels of latex sensitivity manifested by latex
glove-related exposures, particularly in the medical arena. Studies have shown a
higher incidence of sensitization among health care professionals, those persons
who undergo numerous surgertes, and those persons with mucous membrane
exposure 10 NRL This population, however, 1s already adequately protected by the
FDA’s labeling requirements for medical devices See 21 CF R § 801437 The
Petition seeks an inappropriate regulation of NRL well beyond the limits of the FDA's
regulation and the limited population that its studies demonstrated was necessary {0
protect

The JAAD Article similarly offers no medica! or scientific support for the actions
requested by the petitioner This article 1s a broad overview of latex allergy in
general It references, in summary fashion, vanous research projects conducted
over the years on latex sensitivity The vast majonty of these projects cancerned
heaithcare workers and exposure scenanos in medical settings (e g., sensitivity
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among allergy clinic patients, preoperative patients, blood donors). These
- «populations are already protected by the FDA medical devices regulations

Thank you for the opportunity to submit these comments. The Carpet and Rug
Institute does not ®elieve the solution to the reported problem 1s dependent upon
CPSC regulation, particularly regulation as advocated in the Pefiion. The actions
requested are not justified, too complicated, and unrealistic to implement.

Sincerely, -

-

E. Ken Mclntosh
Technical Director

EKM:Id

Enclosure
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GERBER PRODUCTS COMPANY 560 MORRIS AVENUE

SUMMIT Ny o790 pgdeliil -5 S 0 54

June 29, 2000

Ms Sadye E. Dunn

Office of the Secretary

Consumer Product Safety Commussion
4330 East-West Highway

Room 502

Bethesda, Maryland 20814

Re: Gerber Products Company Comments on
Petition HP 00-2: Petition on Natural Rubber Latex (“NRL")

Dear Ms Dunn

Gerber Products Company (“Gerber”) hereby submits comments to
the Consumer Product Safety Commission (“CPSC”) on the above-
referenced Petition filed by Ms Debbie Adkins which was referenced in
the Federal Register on March 21, 2000 and May 24, 2000 Ms Adkins’
Petition requests that the CPSC take two actions: 1) designate natural
rubber latex (“NRL”) as a “strong sensitizer” in accordance with the
Federal Hazardous Substances Act (“FHSA”) and 2) apply FHSA
requirements to label or ban products containing NRL. Based on the
support cited within the Petition, the pertinent provisions of the FHSA,
crniteria specified 1n FHSA regulations, scientific research articles and our
experience with NRL, Gerber respectfully submits that this Petition
should be derued

Gerber Products Company was estabhished in 1928 and 1s a
worldwide leader in the development, manufacture and marketing of food
and care products for children from birth through age three Gerber’s
overall sales total in the United States 1s approximately $1 2 Billion
Gerber 1s a subsidiary of Novartis AG Since 1960, Gerber has produced
and marketed baby care products worldwide. Our baby care line
consists of more than 300 Gerber items as well as NUK®, Looney Tunes™
and Suzy Zoo® branded products. Gerber’s line of baby care products
features bottle feeding systems, eating/feeding utensils, breastfeeding
accessories, safety items, playthings, as well as pacifiers and mipples

Babies ane oun busineas....

REM e~ ED DADCR
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made of latex The Gerber baby care business accounts for more than
$100 Million 1in annual sales,

Gerber 1s a leading manufacturer of baby pacifiers and nipples
Current federal safety regulations require baby products to be produced
with high endurance properties and NRL allows Gerber to meet, and 1n
many cases exceed, these standards Over the last seven years, Gerber
has produced approximately 140 million latex pacifiers and nipples

Gerber has had the number one selling pacifier brand in the United
States for the past 10 years

Listening and responding to consumers over the years has helped
Gerber maintain the tradition of being the leader in infant care and
nutrition 1n the United States Gerber maintains a toll free 1-800 hine for
consumers to call with questions. The consumer response “hotline” 1s
available 24 hours a day, 7 days per week Operators are available to
assist consumers in a number of languages Gerber receives over
675,000 calls annually. Our telephone records indicate that Gerber has
not receiwved any reports of serious illness or injury from the use of any
Gerber pacifiers or nipples based on the fact that they contaun latex In
the past 3-1/2 years, Gerber has recewved only 35 calls concerning latex
in pacifiers or mipples Approximately 20 of those calls concerned
apparent minor allergic reactions to latex In comparison, over the past
3-1/2 years, Gerber has received an almost equal number of calls {24
calls) concerning apparent minor allergic reactions to non-latex products

Our successful safety record reflects the effort expended by Gerber to
produce a safe product

The Petition and its Support

Ms Adlans’ Petition appears to request two actions 1) designate
NRL as a “strong seunsitizer” in accordance with the FHSA, and 2) apply
FHSA requirements to label or ban products containing NRL.

As support for her Petition, Ms. Adkins cites research used by FDA
to address latex allergies in the health care {medical device} context, and
one dermatology journal article from the Journal of the American
Academy of Dermatology (herewmnafter referred to as the “Journal article”) !
Ms. Adkins also 1mncludes eleven CPSC Incident Reports These reports
involve various medical devices and other products unrelated to Gerber

1 See Volume 39-1, July 1998
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This modest array of information 1s insufficient support for listing NRL as
a strong sensitizer

The cited FDA matenal does not establish any basis to regulate
NRL outside of the medical device context Because the FDA regulations
differ from those found mn FHSA, 1t 1s inapproprnate to state that because
FDA has taken action in the medical device field, the CPSC should take
action 1n the consumer product arena The FDA regulations apply to
medical devices, including latex gloves, and were developed specifically to
address the high occurrence of NRL allergies in the health care industry.?
The high-risk health care environment 1s unique and not representative
of the general population. This fact 1s supported by government
findings,? and scientific research as presented in many journal articles,
imncluding the Journal article attached to Ms Adkins’ Petition #

Ms Adkins also includes eleven CPSC Incident Reports with her
petition as support for her position Of these eleven incident reports, two
reports highhght the unfortunate and tragic fatality of individuals likely
to have developed their allergy to latex in a health care environment In
addition, of the eleven incidents cited, several appear to be from the
same individual. This imited number of reports does not support the

assertion that this condition affects a sizable portion of the general
population

Regquirements of FHSA and Regulations

The defimition of a “strong sensitizer” 1s set forth in both the
FHSA,5 and the regulations promulgated thereunder ¢ The statutory
definition of a “strong sensitizer” 1s “a substance which will cause on
normal iving tissue through an allergic.  process a hypersensitivity

2 FDA Talk Paper (September 30,1997)
3 See FDA Final Rule on Medical Devices, 62 Fed Reg 51021-51030 (Sept 30, 1997),
and OSHA Techmnical Information Bulletin on Potential for Allergy to Natural Latex

Gloves and other Natural Rubber Products, April 12, 1999 (addressing latex allergies in
the workplace)

4 Bee Journal article at 2, 6-8

S1SUSCA §1261(k) (1998)

616 CFR 1500 3(c)(5) (1997) The lst of “strong sensitizers” has, from its imnception m
the early 1960’s, only contained the following five chemicals (a) Paraphenylenediamine
and products containing 1t, (b) Powdered orris root and products contarning it, (c} Epoxy
TESINs systems contanng i any concentration, ethylenediamune, diethylenetnarmne,
and diglycidyl ethers of molecular weight of less than 200, {d) Formaldehyde and
products contaimng 1 percent or more of formaldehyde, (e) Oil of bergamot and
products contaiming 2 percent or more of o1l of bergamot (16 CF R 1500 13 {1999)}
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which becomes evident on reapplication of the same substance and
which 1s designated as such by the Commussion.” Before making its
determination regarding a substance, the Commussion 1s directed by the
statute to consider “the frequency of occurrence and severity of the

reaction” and “shall find that the substance has a significant potential for
causing hypersensitivity ”

Once a product 1s declared a “strong sensitizer,” 1t must then be
deemed a “hazardous substance” in order to requure the product to be
labeled. The term “hazardous substance” under FHSA means it causes
“substantial personal injury or substantial 1llness during or as a
proximate result of any customary or reasonably foreseeable handling or
use, including reasonably foreseeable ingestion by children »7

In addition, 1n summanzing the FHSA definition of “strong
sensitizer,” both Congress and CPSC have noted that “some portion of
the population 1s sensitive 1n one way or another to almost every article
that enters the household” and that in enacting the FHSA, Congress “did
not intend that precautionary labeling would be required on all such
products "8 Both Congress and CPSC noted that “a strong sensitizer
must be a substance which affects a significant portion of the population
and which may cause a strong or severe reaction.”®

Based on the above, 1t 1s clear that the factors to be considered m
determining whether a substance 1s a strong sensitizer are (1) frequency
of occurrence, and (2) severity of reaction Natural rubber latex 1n the
consumer product arena, specifically baby pacifiers and mipples, does not

meet the above defimition for strong sensitizer The following comments
address these two factors in detail.

NRL Is Not a Strong Sensitizer

Frequency of Allergic Reaction in the General Population

To our knowledge no data has been presented in the Petition or
otherwise which supports the conclusion that the frequency of an allergic
reaction to NRL 1n the general population 1s significant. The Journal
article cited as support for the Petition listed approximately 50 products
that are commonly produced with NRL. Over two-thirds of the products

716 CF R 1500 3{b)(4}(1)(A) (1999)
8 CPSC Advisory Opmion No 12, p 2 (7/26/73)
91d
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listed are medical products, most of which are regulated under the FDA
medical device rules In fact, the Journal article supports the conclusion
that the health care mdustry is the primary area of concern with regard
to latex allergies 1¢ Regardless, the common household products hsted
include adhesives, toys, rubber bands, shoes, underwear elastic, shower
curtains, pacifiers, nipples, clothing (stretch textiles), and raincoats In
fact, 1t 1s estimated that 40,000 products that are commonly used by
consumers on a daily basis contain NRL If the frequency of allergic
reaction to consumer products in the general population were significant,
then the fact that NRL-containing products are so pervasive would likely
produce a high, possibly even alarming, frequency of allergic reactions

The facts support that the latex-sensitive population within the
general population 1s about 1-6 percent. 1! Some experts opine that a 1-
2 percent figure 1s more appropriate. In fact, the FDA has stated that

“the nisk of allergic reaction to latex 1s estimated to be less than 1
percent.”12

With regard to NRL sensitivity within the general population, the
Gerber data presented above provides real world support By
extrapolating the available data, one can estimate that Gerber receives a
call concerning latex 1n its products on average one time for every 1.7
million products sold. Note that only about two-thirds of the calls

involved complaints and none of the complaints specified a serious
illness, injury or death.

The available data supports the conclusion that allergic reactions
to NRL are neither frequent nor significant in the general population

Based on this fact alone, 1t 1s inappropriate to list NRL as a strong
sensitizer

Severity of Allergic Reaction

The FHSA regulations direct CPSC to consider all relevant data to

establish that the substance to be listed as a “strong sensitizer” causes a
strong or severe reaction.

1o See Journal article at 2, 6-8
11 See for example the OSHA Technical Information Bulletin on Potential for Allergy to
Natural Latex Gloves and other Natural Rubber Products, April 12, 1999, p 3 Common

allergres, such as those to pet fur/dander and grass, are said to occur m about 1-6% of
the population

12 FDA Talk Paper (September 30, 1997}, p 2
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Research and government findings support the fact that mmld to
moderate reactions, such as rash or localized redness, are the commeon
reactions to NRL. While there can potentially be fatal reactions, they are
extremely rare 13 The CPSC consumer complaint log also supports the
fact that extreme reactions are rare. The consumer complaint log only
has two serious complaints, which, as mentioned before, are linked to
the high-risk health care environment

Finally, based on the years of consumer data gathered by Gerber
and set forth above, severe reactions to baby pacifiers or nipples are
unrecorded and minor reactions occur at a rate of about 1 mmevery 1 7
million products sold Statistically speaking, the hkelihood of a severe
allergic reaction from exposure to NRL appears extremely low,
approaching non-existent in the context of consumer products, especially
baby care products such as pacifiers and nipples

Conclusion

The above mformation supports the conclusion that NRL 1s not a
strong sensitizer. First, neither the Journal article nor the FDA provides
sufficient information to support the conclusion, or warrant the further
investigation of NRL as a strong sensitizer Second, research and
government reports contradict the allegations found in the Petition and
firmly establish that NRL does not meet the necessary criternia to be listed
as a strong sensitizer Finally, Gerber’s internal consumer response
documentation supports the conclusion that the frequency of occurrence

and severity of reaction are insufficient to support the histing of NRL as a
strong sensitizer

Should the CPSC grant Ms. Adkins’ Petition, 1t would begin an
unwarranted process that could remove safe products from the market
If NRL was designated a strong sensitizer, CPSC would then be required
to review each of the 40,000 products that contain NRL and determine
which products must be labeled, exempted or banned.!4

13 See for example, OSHA Technical Information Bulletin on Potential for Allergy to
Natural Latex Gloves and other Natural Rubber Products, Apni 12, 1999, p 3

1416 CFR 1500 3(b){15){1) (1999) Based on the structure of the FHSA, the CPSC n
many cases would not be able to merely label the many consumer products containing
NRL as requested In fact, the CPSC may have to ban many common consurer
products because by listing NRL as a strong sensihizer, these products will be 1n a class
of products that are then systematically banned as a hazardous substance because of
their use by or contact with children
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Gerber 1s empathetic to those with latex allergies However, based
on the evidence presented, Gerber requests that the Commassion deny
Petition HP 00-2 and cease further investigation into regulating
consumer products containing NRL We sincerely hope that our

comments are helpful to the CPSC and we are available should the CPSC
have further questions.

Respectfully Submutted,

dit A iQemelec

Jodith A Wemnstein, Esq
Associate General Counsel

Attachments

Cc Frank Palantoni, CEO and President
Jan Relford, Vice President, Research & Development
Dawid Yates, Vice President, Marketing
Christopher G. FitzPatnick, Vice President & General Counsel
Brett Merrell, General Manager Baby Care
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Bonorabla Sam J. Ervin, Jr, .
United States Senate -
Washington, D.C. 20510 - . —

Dear Senator Ervin:

Tha Congressional Liaisca Office ¢f the Department of Health,
Education, and Welfare has directed your June 18 referral of
Mrs. Willia Edrmondson's letter ta this agency for conslderation,
Hrs, Edrondsom 18 concermed that such chemicals as formaldehyde,
dieldrin, aldrin, and lindane ara beinz used to treat permanecot
press clothing.

We hava no informacion on dieldrin, aldria, and lindane in (:::::

pernmanent pressg fabriecs or clothing. Since these chenicals are
vesticldes as defined by tha Federal Insecticida, Fungicide and
Rodenticide Act, they are not subject to the Jurisdiction of the
Consumer Product Safety Commiszion. We ara therefore forwarding
a copy of your correspondenca £o tha Favirommental Proteccion
Agency for thair considaration. Formaldehyde, however, is subiact
to the Pederal Eazerdous Substances Act, which ig adnministored
by the Cormisgion. Under tha provisions of thia Aet, household
substances contalaing 1 percent or wmore oi formaldeliyde hava been
found to have significant potential for causing hypersensitiviry
and ara thus degignated as atroopg sensitizersg.

\

An excess of formaldehyde 13 somatimes used in ths polymeri-
zatlon of resing In percanent press fabricsa or may be liberated
fron an incomplete polywmerizatior process., However, such fabrics
do not contain 1 percent or core of formnldehyde.l Yost cases of
skin rash 2ppear to be due to the ususual scnsitiyity of a few
iadividuals to this chemical and to the slight exdesa or Incompleta
polymerisacion described above. OQae or two uashi&os usually reoove
the sourca of Irritation since formaldchyde 1s water s?lubla. |

. TH

We have previously coasidered the status of parma%cn: presa
clothing under the Act and have coacluded that is not in the
strong acasitizer category. In reachiang thia conclusion, it was

\

Y

\

T e eeme———— PU—

MR ERR
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acknowladgad that some portion of tha population ig sensitive in

one way or ancther to almost every articla that entera the household,
including fcods and household goaps. Congress, in enacting the
Yaederal Hazardous Substances Act, did not intend that precauticnaxry
labeling would be raquired on all such products (Senata Report 1158,
86 Congress 2and Session, p. 1l)}. 4 strong seansitizer must ba a
substanca vhich affects a significant portion of tha population and
which may causae a strong or gsevera reaction.’ Thias 42 not tha case
with permanent press clothing,

Wa hopa thasa comments are helpful., If you have any further
questions, pleasa let us lmow,

Sincerely yours,

"~ Richard 0. Simpsomn
Chairman

cel Environmental Pretection Agency
Fepticides Regulation Division
South Agricultural Building
Washingron, D. C. 20250

bee: Simpson

Hart (w/cy inc.)
Locke (w/cy inc.)
Finch

Poth

Brown

menfn_w
PORERE

Prepared by: RGPoth:cvi 7/5/73
Revised by: JWLocke 7/5/73
Revised by: MABrown/PWHallman:wmli:7/23/73
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Abstract

Coined the next major heaith concern of the decade, allergy to natural rubber latex affects people routinely exposed to rubber products
Groups at hughest nsk include health care workers, rubber industry workers, and persons who have undergone multiple surgical procedures
especially those with spina bifida Allergy to latex is a type |, immediate, IgE-mediated reaction, which can lead to anaphyiaxis and death
Much of fatex research 1s published in allergy journals Dermatoiegists may not be aware of the prevalence, symptoms, risks, diagnosis, anc
treatment of latex allergy These fopics are the subject of this review Research concerning antigenic protemns, as well as sources of latex
alternatives, 1s also summarnized (J Am Acad Dermatal 1998,39 1-24 }

Learning objective At the completion of this learning activity, participants should have a clear understanding of the hustory, biology,
epidemiclogy, mechamsm, chnical charactenstics, diagnostic work-up, and treatment of latex allergy Readers should also have a greater
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understanding of multiple potential allergen:c latex proteins and their importance in preventing future latex-sensitization

HISTCRY OF RUBBER PRODUCTION

Pre-Columbran sketches depicting natural rubber reiigious offerings are probably the earliest documentation of the use of natural

latex (NRL) The first European explorers to visit Central Amenca in the 15th century saw local people fashioning rubber sﬂo:sr,a bglll?s'.::;d
bottles Sampies of these products were sent to Span by the conquistadors Rubber became an industral product in Eurepe dunng the late
1700s after Macintosh developed a waterproofing process 1

Unfortunately, early rubber products became brittle under cold conditions as well-as sticky with age These problems were solved in 1839
when Goodyear accidentally discovered vulcamzahon, a process that ubiizes sulfur to stabiize the elastic properties of rubber Dunlop

invented the nner tube and hollow tire in 1888,1 and the first pair of rubber gloves was made by the Goodyear Rubber Company in 1880 at

the request of Witham Stuart Haistead of breast surgery fame 2 In 1850, Wickham, a Bntish rubber planter in Brazil, introduced rubber see
into Asia, now the major supplier of raw latex 3

HISTORY OF RUBBER ALLERGY

Fl'w% Itypl:)es of aflergic reactions to rubber products are now known type | (immediate-type) and type IV (delayed-type hypersensitrvity [DTH])
able 1).

Tabie . Allergic reactions to natural rubber latex

Reaction Mechanism Antigens Diagnosts
Immediate, type | IgE Small latex proteins  SPT, RAST, etc
Detayed, type IV Cel-mediated Manufactunng additives  Patch testing

RAST, Radioallergosorbent test, SPT, skin pnck test

The first case of an i/mmediate reaction to NRL was reported in 1827 by Stem* who described severe generatized urticana caused by a
rubber dental prosthesis Almost half a century later Nutter reported the first glove-related case of an immediate-type reaction, contact
urticana Soon after, several researchers®1{ established a link between NRL glove—induced symptoms and IgE mechansms

Immediate reachans may be life-threatening By November 1982, more than 1000 reports had been recewved by the Food and Drug
Admrmistration (FDA) describing severe systemic sllergic reactions to NRL medical devices The majonty were related to latex gloves and

banum enema catheter tips 1! The latter caused 15 deaths, prompting the FDA to recall a particular brand of banum enema catheter apl?
and to publish a bulletin identifying the nsk of anaphylaxis associated with NRL devices 13

- NOMENCLATURE Top

Naturai |atex refers to the milky fluid produced by the Hevea brasiiensis tree NRL refers to products, such as gloves, bailoons, and
condoms, which are made from water-based naturai latex ermnulsions Dry rubber latex refers to products made from processed, dned, or
milled sheets of latex rubber (Table iy 14

Table II. Common natural rubber latex and dry rubber latex
products

General medical
Gloves
Elastic bandage
Esophageal dilator
Face mask with elastic band
Hemodialyzer
Enema retention cuff
Synnge stopper
Medication stopper
Feeding tube
Tourmiquet
Hot water bottie
Rubber sheet, pillow
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Wheelcharr tire
Blood pressure cuff
Electrode pad
irtravenous fubing

- Catheter
Stethoscope tubing
Elastic suppor; stockings

Obstetric/gynecologic
Cervicai cap
Cenvical dilator
Diaphragm
Condom

Dental
Dentai dam
Bite block

Surgical/urologic
Implants
Unne bag and sirap

Anesthesia
Endotracheal tube
Induchion mask
Teeth protector
Breathung circuit
Ventilator tubmg
Ventilater bellows

Household preducts
Gloves
Adhesive
Rubber toys
Balloons
Rubber bands
Shoes
Carpet backing
Underwear elastic
Baby bottle mipple
Pacifier
Raincoat
Swim goggles
Swim cap
Stamps
Shower curtain
window insulation
Adsr matiress
Stretch textiies
Whoopee cushion

"Adapted from Hamann CP Am J Contact Dermatitis 1993,4 4-21
Most immediate-type reactions result from exposure 10 NRL producis

BIOLOGY OF NATURAL RUBBER

Latex 1s actually the cytoplasm of H brasiiens:s lactiferous celis The nucles and mitochondna are not expelled during collection, thereby
enabling cell regeneration Latex consists of four major components rubber particles. lutoids, Frey Wyssling particles, and cytosol
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Rubber particies are the most numerous organe‘l‘ls.-s in lactiferous cells and consist of spherical droplets of ¢1s-1,4 polyisoprene chains
enciosed in a fine phaspholipoproten envelope 22 Two protemns important in c1s-1 A-polyisoprene synthesis were identified

in 1988 The first, crs-prenyl transferase (38 kd), 1s a hydrophobic membrane-bound enzyme, whlcg catalyzes the addition ff".gosfrgﬂznfﬁ?q
resulting in a polyisoprene chain several thousand 1soprene units in tength 1237 The second, rubber elongation factor, 15 a 14 6 kd )
stabilizing cofactor necessary for efficient function of cis-prenyl ransferase 18

Lutouds are small vacuoles that compnse 10% ta 20% of latex volume and are wmportant for latex coaguiation Hevein (5 kd) and prohevein
(20 kd) are mayor Iutord body proteins 15 Hevein makes up 70% of lutoid proteins and has considerable struciural homology with many plant
agglutinins {fectins} such as those found in wheat, barley, nce, and potatoes 12 Hevamines (29 kd) are lysozymes that demonstrate
homology with lysozymes in ather plants such as ficus and papaw 22

Frey Wyssling particles compnise 2% to 3% of latex volume, their biologic role has not been clearly defined The remainin osol forms
4Q% to 50% of latex volume and contains soluble carbohydrates, erganic acids, amine acids, nuciyaotides, and proteins lmgpgy'ttant n "
1soprene synthesis 12

NATURAL LATEX GLOVE PRODUCTION

Many immediate-type | altergrc reactions result from contact with NRL gloves The process of giove production 1s important for
understanding latex allergy and wiil be briefly reviewed The steps m NRL production include callection, centnfugation, compounding,
coagulation oven cunng, vulcanization, and powder application 14

As reviewed by Hamann 12 H brasiiensis trees take 6 to 8 years to reach harvesting matunty, and an average tree yields enough latex to
make approximately 10 patrs of gloves per week (1500 pairs per acre) Latex 1s harvested by cutting a spiral groove into the bark of the
tree, a process termed tapping The milky contents of the exposed articulated lactiferous cells drain into a cup at the base of the tree Latex
coagulates on the tapping cut and seals the wound The lachferous system then regenerates jost cell matenal before the next tapping,
typicaily 2 to 3 days later Autoceagulation, detenaration, and bactenal contaminatian occur rapidly in fresh fatex uniess preservatives and
anticoaguiants, such as ammonia, are iImmedrately added Anticoagulants convert the emulsion into approximately 60% hquid and 40%
solid phases Ceninfugation removes liquid and concentrates solids 14

Approximately 5% of finished glove werght represents chemicais added during compounding These chemicals are responsible for type {V
DTH reactions and include accelerators, antioxidants, antiozonants, emuisifiers, stabilizers, extenders, colorants, retarders, stiffeners,
brocides, UV ight absorbers, and fragrances Accelerators pnmanly control the rate, uriformity, and completeness of vulcarization, the
most commen include thiurams, carbamates, and mercaptobenzothiazoies Anti-oxidants and anthozonants stabliize unsaturated 1soprene
bonds and prevent detenoration 14

Glove-shaped giass or porcelain formers are then dipped into the emulsion of compounded latex Some formers are pretreated with
coagulants such as caloium nitrate and/or releasing agents such as cornstarch powder Formers are then pulled into a coagulation oven
After emerging from the oven, gloves are dipped into a water bath to leach excess chemicals and water-sciuble proteins The amount of

time spent in leaching tanks and rate of water exchange are crucial vanables that influence degree of protemn removal 14

Vulcanization creates disuifide bonds that cross-link c1s-1,4 polyiscprene chains to each cther, the completeness and speed of this process
depend on choice and concentration of accelerators added earlier dunng compounding After vulcanization, comstarch powder may be
applied In a wet emulsion dip or as a dry aerosolized powder Gloves are then removed from formers An extra wash with chlonne yields

powder-free gloves, although this additional wash reduces the amount of water-soluble protemns, it aiso accelerates glove detenoration 14

IMMEDIATE, {(GE-MEDIATED REACTIONS TO LATEX

The contact urticaria syndrome, as defined in 1975 by Maibach and Johnson, 2! includes localized urticana (stage 1), angroedema (stage 2),
asthma (stage 3), and anaphylaxs (stage 4) Typical reactions occur within an hour of exposure as a resuit of IgE-mediated hypersensitvity
to NRL protemns Clinical manifestations depend on exposure route as summarnzed in Table |1 2

Table lll. Immediate type | hypersensttivity
reactions

Route Chinical manifestations
Cutaneous Urticana
Dermatitis
Prurtus
Arrbarme Rhinitis
Conjunctivitis
Asthma
Mucosal Anaphylaxis
Tachycardia
Angioedema
Nausea
Voruting
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Abdominal cramps
Hypotension

"Adapted from Sussman GL. Allergy Proc 1992,13 67-9
immediate itching and urticanal wheals are the mast common manifestations of allergy to NRL gloves

Glove-induced asthma was first reported by Seaton, Chemie, and Tumnbuil?2 who postuiated terpene vapor as the offending agent In wirg
and In viva expeniments have now produced convincing evidence that NRL proteins bind to comstarch glove powder!® and induce
respiratory tract reactions through IgE-mediated mechanisms 2422 Both maize allergens in cornstarch powder2822 ang ethylene oxide®®

used for stenlization have been suggested as etiologic agents, but have not been praven to nduce asthma dunng specific inhalation
challenge tests 3

Latex causes at least 10% of all intraoperative anaphylactic reactions 3233 Anaphylaxis has been reperted from contact with baby bottle
nipples, baby paciiers,2 rubber vaginal vibrators ¢ Foley catheters, candoms, 38 latex halloon tip catheters, 4142 balloons 2 dental
cofferdams,* endotracheal tubmg.ﬁ electrocardiographic pads, 4 squash balls, %€ air expeiled from a whoopee cushion,*Z and food
prepared with latex gloves 48

Hands most commoniy come into contact with NRL products, but there are relatively few cases® of senous allergic reactians resulting from
this exposure because an intact epidermis helps prevent absorption of allergenic proteins Anaphyiaxis to latex, therefore, occurs pnmanly
when NRs:Is" products contact abraded mucosa®? such as occurs dunng obstetnic/gynecologic procedures, %4251 ractal manometry,32 and
surgery ==

L]

MECHANISM OF IMMEDIATE REACTIONS TOP

Reactions to latex probably follow the typical sequence of events seen in other immediate reactions 14 Brefly, first exposure to NRL may
induce sensitization This occurs when a new antigen, through a senes of steps, induces plasma cells to produce NRL-specific IgE or IgG4
antibodies that bind to high-affinity surface receptors on mast cells On reexposure, elicitation of an allergic reaction occurs when these
bound antibodies are cross-hinked by NRL antigens Mediators such as histamine and arachidonic acid metabolites are immediately
released from mast cells, causing increased vascular permeability, vasodilatation, and bronchoconstnction expressed as urticana,

hypotension, and asthma £ Type |, late-phase reactions are mediated by low-atfinity receptors and oceur 6 to 12 hours after exposure 33

;- POTENTIAL ROLE OF ENDOTOXIN TOF

Mechanisms other than thase in iImmediate-type hypersensitivity may play a role in latex protein reactions Endotoxin is a potent
proinflammatory agent produced by gram-negative bactena It has been linked to imtation of skin, 28 eyes, and lungs 3228 Chinical symptoms
range from skin erythema and respiratory distress to fever, malaise, and shock Williams and Halsey® found that endotoxin was a highly
significant contaminant of some latex gioves The highest levels of endotoxin were found in powdered examination gloves caused by heavy
bactenal contammnation of cornstarch slurries used during manufacturing These researchers found that endotoxin was not physically
associated with powder (as are latex proteins) but instead was released in association with tiny respirable particles ¢ These findings

suggest that endotoxin may be responsible not only for skin irmitation, but aiso for enhancement of allergic reactions to NRL products,
especially powdered gloves

. DELAYEO-TYPEHYPERSENSITIVATY TO LATEX

Many aflergic reactions to rubber are U 1 H reactions to chercals added to NRL during manufactunng These DTH reachans and allergens
are not the subject of this review, a}q readers a.ré.‘ referred elsewhere®1-# for such information There are few reported cases of DTH to raw
latex without added chemucais 8588 Witknsorrand BeckS patch-tested 822 patents to ammomiated latex apphed in Finn Chambers Ten
patents had positive patch tests to latex, half of these were also prick test posiftive to latex These rare DTH reactions to latex should be
interpreted cautiously because chemicals such as 1,2-benzisotiiazoln-3-one, a recognized cause of DTH allergic contact dermatitrs, may
be added to raw latex in the country of ongin 83 Patch testing with glove preces should aiso be mterpreted with caution because ingredients
of glove powder, such as epchlorhydnin and sorbic acid, may cause DTH &

- PREVALENCE QF LATEX ALLERGY

General population

Prevalence of latex sensitivity in the generai populaton is probably less than 2% (Table V)
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Table IV. Latex sensitivity in the general populaton
Author(s) Poputation Sample size  Test % Positive
Tunanmaat® Consecutive ailergy chinic patients 130 Scratch 08
‘ Voneret-Vautnn et ai 22 Allergy clinic patients without nsk factors 272 SPT 04
Tunanmaa3# Consecutive preoperative patients 800 SPT 013
Pomn et ai 12 Patients seen for annual check-up 365 SPT/RAST 23
Ownby et al 12 Blood donors 1000 RAST 65
Merrett et al I3 Blood donors 1436 RAST 79

RAST, Radioallergosorbent test, SPT, skin pnck test

WE-7! Syches analyzing serum samples from blood donors2 22 \ndicate higher rates of sensitization probabiy because heaith care
workers, known to be at nisk for latex allergy, are more likely to donate bicod

Importantly, not ali persons who show evidence of sensitivity by testing have or will have clinical symptoms  Study design obviously affects
reported prevalence rates, people without symptoms are less likely to answer guestionnarres and undergo testing 74

Atopic patients

Predisposing nsk factors for the development of latex allergy are summanzed i Table V

Table V. Risk factors for developrment of latex
allergy

Qccupational exposure to latex
Health care workers
Rubber industry employees
Janitonat workers
Food handlers
Multple surgical procedures
Patients with spina bifida
Patients with congerutal abnormalities
Frequent muceosal exposure 1o NRL products
Dental
Contraceptve
Daily urmary cathetenzation
Manual fecal disimpaction
Preexisting hand eczema
Atopy
Femaie gender
Fruit ailergy

*Adapted from Barten EC Nurse Pract 1993,18 54-8

Studies of atopic persons indicate [atex sensitivity rates of 3% to 9%, whereas rates n atopie children without other nsk factors are 2% fo

4%, 187478 Ths lower rate 1n atopic children compared with atopic adults probably stemns from less exposure to NRL products with high
allergen content such as gloves

Spina hifida

The first cases of latex-induced anaphylachc shock dunng surgery in children with spina bifida were reported in 1989 and 199087 many

more followed 527873 1n 1991, the Centers for Disease Control (CDC) alerted the medical community to this ugh-nisk group 8 Currently 8 of
10 anaphyiactic reachons occurnng dunng surgery in all children are due to latex allergy The nsk of anaphylaxis to latex in children with
spina bifida has been estimated to be 500 ttmes greater than the general population, probably because of the need for multiple

surgeries 8182 Most studies have found latex-sensitivity rates of 30% to 51%,7% 8282 sithough a recent study demoanstrated a rate of 65% 28

Lowe{ sensitrvity rates have been reported from mostly questionnarre studies 212 Of course, not ali of these children have clinical
symptoms

Occupational
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As summanzed In Table V1,2-13% most studies estimate latex sensitivity 1n health care workers without symptoms to be 2% to 17%
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Tabie VI. Cccupational prevaience of latex sensitivity

Author(s) Population Sample size Test % Positive
Berky, Luciano, James®2 Dental workers 1043 Questonnaire 14
Rankin, Jones, Rees Dentai school staff 526 Questionnaire 15
Tipirnen: et al % HCWs 1526 Questionnaire 33
Katelans, Widmer, Lazarus®® Dental school staff 177 Questionnaire 33
Kujala and Rejula®® HCWs - 534 Questionnaire 44
Turjanmaa®® Hospital employees 512 Scratch 3
OR nurses 71 Scratch 8
OR doctors 54 Scratch 7
Salkie and Chiri%8 Laboratory technologists 230 RAST 1
Akasawa et al 78 HCWs 601 RAST 2
Wrangsjo et al 101102 HCWs 202 SPT/RAST 4
Kaczmarek et a).123 HCWs 504 RAST ‘s
Enksen et al 14 HCWs 200 RASTAHRT 17
Harfi et al 128 HCWs 128 RAST 21
SPT 19
Capnies-Hulett et al 21 1st yr dental students 43 SPT 0
CR HCWs 80 SPT 3
Beaudoun et al 198 Hospital employees 807 SPT 3
Areltano, Bradley, SussmanZ2 Anesthesiologists 101 SPT 10
Lagier et al 192 OR nurses 197 SPT 11
Sussman and Liss128 HCOWs 1351 SPT 12
Yassin et a 109 HCWs 224 SPT 17
Charous1® Symptomatic HCWs 39 RAST 49
Jones et al 111 Symptomatic HCWs 41 SPT 68
Bubak et al 112 Symptomatic HCWs 49 SPT 69
van der Waile and Brunsveld13 Hairdressers with rubber glove exposure 48 Scratch 10
Tarlo et ai 114 Glove factory workers 81 SPT 11
Moneret-Vautnn et al 22 Occupational exposure i SPT 29
Heese et al 115 Occupational exposure 38 SPT/RAST/Use a3

HCWs, Health care workers, LHRT, leukocyte histamine release test, OR, operaiing room, RAST, radioallergoscrbent test, SPT, skin prick
test

Similar rates of sensitization are found n other workers who are regularly exposed to NRL gloves, such as glove factory workers (11%)312
and hardressers (10%) 113 When health care workers with symptorns are tested, up 10 69% show evidence of sensitivity 132

In addition to contact urticana, persons occupationally exposed to powdered NRL gloves are at tigher nsk for the development of
rhinoconjunctivitts and asthma There have been numerous reports of health care workers disabled in the workplace from respiratory

symptoms, which were subsequently linked to aerosoiized latex proteins 11818 A 1arge study of occupational asthma confirmed by skin
prick tests (SPTs), as well as inhalation challenge tests, indicated a prevalence of 2 5% 112 Smaller and less weil-designed studies have
shown prevalences as high as 38% 2£,99.103.114,120

Other risk factors

Presence of multiple nsk factors increases the incidence of latex sensitivity More than half of latex-sensitive heaith care workers 1n one
study reported a history of hand dermatitis before the development of contact uricania and systemic reactions More than three fourths of

Taylor and Praditsuwan’s senes?! of predominantly female, occupationaily exposed, latex-allergic persons had current or prior hand
eczema Arellano, Bradley, and Sussmanf found that atopic physicians were 19 times more likely to be SPT positive to latex than
nonatopic physiclans and nine times more likely to be SPT positive than atopic control subjects who were not occupationally exposed 75
Moneret-Vautnn et al 78 nvestigated risk factors of atopy and exposure in 569 subjects and found that these factors were not just additive,
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but synergistic Latex SPT positivity was 0 4% for nesther nisk factor, 6 9% for exposure alone, and 9 4% for atopy alone At
exposure together, however, increased the positivity rate to 36% i opy and

Female gender increases the incidence of latex sensitivity Tomazic et al 22 found a female predommance of 3 1 1n a review of 145 cases of
latex-induced systemic allergic reactions This female predeminance may be attnbutable to the fact that more women are employed n high-

'sk profe;szs:ogs Other factors, however, may also play a role For exampie, it 1s known that femaie hormones enhance histamine
(elease 122123

Although attention to tigh-nsk groups may help screen persons for latex sensitivity, it is important 1o remember to ask alt patients about

sensiivity Diaz et al 124 descnbed three women without nisk factors in whom anaphylaxis developed from [atex gioves worn by obstetncians
duning the delivery of thetr chidren

WHY INCREASE?

TQP

The CDC published a report on Aug 21, 1987 that came to be known as “universal precautions ” It emphasized the need for all heaith care
workers to routinely use appropnate bamer precautions, such as gloves, when ¢ontacting body fliuds To meet this demand, new
inexpenenced glove manufacturers preduced poerly compounded, iInadequately leached products These gloves contained unprecedented
concentrations of protein allergens, which sensitized thousands Annual glove imports rose dramatically from less than 1 billion gloves to
about 11 bilon by 1882, Dunng the late 1880s, a glove glut ensued, prices plummeted, and many new manufacturers folded However, a
newly sensitized popuiation continued to have problems, even with previously used, high-quality products 123 Today, despite pleas from the
FDA to manufacturers for tighter regulations, allergen levels in gioves can vary 40-fold from baich to batch 126

- DIAGNQOSIS

Fig 1 outlnes a reasonable approach to diagnosing latex aflergy

Fig 1. Diagnosis of latex allergy Dagger, Epinephnne
and resuscitation equipment are recommended if these
diagnostic tests are performed DTH, Delayed-type
hypersensitivity, NRL, natural rubber latex, RAST,
radicallergosarbent test, SPT, skin prick test (Modified
from Hamann CFP Am J Contact Dermatitis 1883.4 4-

21)
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As with any diagnosis, a detalled history and thorough chnical examination are essential Evidence of nsk factors and history of immediate
symptomns should prompt an evaluaion DTH to rubber additives and immediate reachons to iatex proteins may coexist, therefore both
patch testing and evaluaton for latex antbodies may be necessary 121 A clinical examination showing patchy or diffuse eczema or urticara

{or both) on an expesed body part s classic Hands can transfer aliergens to other body parts, especially the face, resulting in unusual
presentations

As summarnized in Table VI, multiple tests have been developed to detect latex allergy
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Table VI Diagnostic tests

Research Clinical
Cytometnc assay SPT
Radioimmunoassay RAST
Basophit histamine release test Latex allergosorbent test

Use test
Flow cytometry Rub test
mmuncblots Scratch chamber test
ELISA Intradermal test

inhalahon tests -
Cross and rocket immunoelectrophoresis  Open and closed patch tests

Reverse enzyme immunoassay Latex-specific antibody assays

ELISA, Enzyme-linked immunosorbent assay

Most experts feel that SPT with diluted fatex antigen extracts s the most sensitive and, therefore, the standard for detecting latex allergy
Unfortunately, although commercial, unstandardized extracts are available m Europe (Stallergenes) and Canada (Bencard), the FDA has

yet to c?pprove a skin testing latex extract for use in the Urited States 122 Ag a result, clincians often resort to skin testng with office-made
extracts .

Glove brands vary greatly in allergenicity, Turjanmaa et at 122 found that prick test positvity of soiutions made from 19 brands of NRL glaves
among 40 sensitive persans vaned fram 8% to 7%, and relative concentrations of total protein in gloves ranged 3000-fold Thereforea
known ailergenic brand should be chosen to make prick solutions, and ideally concomitant testing of three different brands 1s

recommended &%

Most nvestigators prepare prck solutions by stirring twenty 1 cm? (1 gm) glove squares i 5 ml of sterile saline for 15 minutes Glove pieces
are then removed and the soilution 1s stored in a stenle bottle No preservatives are needed If the test matenal 1s refrigerated and repiaced
monthly 24 The stock solutron may be diuted in saline 1 1,000,000, if no reaction is noted at 15 minutes, then subsequent increasing
zancentratians (e g, 1 100,000, 1 10,000) are tested & Histamine dihydrochionde (10 mg/ml) and saline are used as posthve and negatve
controls, respectively 4

Testing 15 done by placing a drop of diluted anfigen solution on the skin and gently pncking the skin with a lancet The remaining solution 1s
gently wiped away with blotting paper Fifteen minutes afier application, the wheal 1s measured by adding the two jargest perpendicular
axes and dividing the sum by two A positive reaction s defined as a number equal to or greater than half the value of the lustamine control
The nsk of sensitization after skin pnck testing 1s unclear 4

Although anaphylactic nsk during pnck testing 18 mimimized by inittally using very diluted solutions, physicians should be prepared with

resuscitation equipment and epnephnne 122338 A5 symmarnized in Table VI, 121138 most studies indicate SPT sensitivity and specificity
rates of at least 90%

Table Vill. Sensttivity and specificity of diagnostic tests

Skin prick test RAST Other tests
Author(s} Sample size  Sensitivity (%) Specificity (%)  Sensitivity (%) Specificity (%) Sensiivity (%)
Rueff, Thomas, p,zybmalﬂ 63 NRL solution 91 92-95 388 87 NR
NRL sap 100 74
Turjanmaa, Reunaia, 15 NRL solution 100 NR 53 NR Scratch 86
Rasaneni3Z
NRL sap 80 Use test 92
Ebo et al 132 83 95 100 ImrmunoCap 97 83 NR
33
Kadambi, Field, Charousi34 33 NR NR 54 NR SPT/Usetest 78
Blanco et gl 138 50 NRL extract 93 Bath e)étcr)%cts 86- ImmuncCap 86 80 NR
Glove egxéract 72- AlaSTAT 84 80
Pecquet, Leynadier, Dry23 17 NR NR 76 NR NR
Turjanmaa et al 138 15 NR NR 60 NR BHRT 93
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Beaudoun et al 198 807 100 99 NR NR NR

AlaSTAT, RAST produced by Diagniostic Products Co

oration, BHR'T, Basophil histamine rel
Upjohn-Pharmacia, NR, not reported P P ® release test, immunoCap, RAST produced by

Radicallergosorbent test

A radioallergosorbent test (RAST) 1s an in witro test 1n which solid phase allergen 1s incubated with serum to induce specific ants

en-
antbody regt_;'tlons. Radialabeled anti-IgE antibodies are mixed with sold-phase allergen-antibody complexes, and bgund radlogctwlty IS
measured =2~

At least twa RASTSs are available in the United States, AlaSTAT by Diagnostic Products Corporation and ImmunoCap by Upjehn-
Pharmacia As summanzed in Table Vlliz , although spectiictties range from 80% to 87%, senstivities are low (50% to 90%), making these
poor screening tests A negative RAST does not exclude latex sensitivity Latex-sensitive persons with documented positive RASTs who

avoud latex products for several years have subsequently developed negative RASTs 42 Presumably, in the absence of allergen exposure,

specific IgE concentration decreases over time  Nonetheless, because it 1s easy to perform and carhes no nsk of anaphylaxis, RASTs
remain 2 diagnostic option,128 and thera 15 evidence that sensttivihes of latex RASTS are improving Jaeger et al 2 found a comelation of

82% between IgE RAST and latex SPT The latex allergosorbent test (LAST) 1s similar to RAST, but avaids radioisotopes It can be
performed 1n less than 6 hours and correlates well with latex RASTs 138

Use test

A use test mvolves applying a latex glove directly to a wet hand: a vinyl glove serves as a contral First, one wet finger 1s exposed to a glove
finger for 15 minutes A positive test is defined as two to five urticanal wheals If no reaction is observed, the entire glove is apphed to a wet

hand for an additional 15 minutes If no wheals are noted, exposure can be lengthened to several days This test cames a nsk of

anaphylaxis 4.142

Rub test

The rub test 1s a modification of the use test in which latex fluid, a glove piece, and/or glave powder are repeatedly rubbed into the volar
aspect of the forearm A positive reaction 1s defined as one or more wheals This test also carnes a nsk of anaphylaxis 141

Scratch chamber test

\ scratch chamber test is performed by using a lancet to create a 6 mm scratch on the volar aspect of the forearm A small piece of latex
glove moistened with saline 15 placed in a Finn Chamber and applied over the scratch for 15 to 20 minutes A positive reaction 1s defined as

in pnck testing This test carnes a nisk of anaphylaxis, and false-posttive reactions are well documented 2

Intradermal test

Intradenmal testing invoives injecting diluted antigenic solutions directly under the skin Reports of anaphylaxis142143 advocate against this
test, five deaths occurred from intradermal testing i a 42-year study penod 132

Basophil histamine release test

The basophil histamine release test 1s an (n vitro test in which donor-washed leukocytes are incubated with diluted latex antigen Histamine
reiease by basophils 13 measured directly by fluorometnc, enzymatic, or immunologic methods or indirectly by enumerating degranulated
basophils. It 15 a ime-consurming and expensive test but carmes no nisk of anaphylaxis and has a sensitvity rate comparable to SPTs

Turnjanmaa et af 138 studied 15 patients with latex contact urticana and found that the basophil histamine release test was positive in 93%
compared with a commercial RAST positivity of 60%

inhalation tests

Several tests detect mucosal sensitivity 1o tatex The workplace challenge test involves measunng spirometry in workplace and
nonworkplace environments 122 The inhalation chalienge test involves measuring spirometry at 15- to 30-minute ntervals while subjects

handle latex gloves, vinyl gloves are used as controls 112 The nasal provocation test consists of applying a substance on a cotton swab to
the nasal mucosa for 5 minutes Responses are monitored with anterior rhinoscopy, rhinomanometry, and measurement of nasal

secretions Sensitivity and specificity of this test have yet to be determined 144 The hooded exposure chamber system produces a precise
and reproducible NRL allergen-comstarch particle cloud of uniform size that stmultaneously challenges the eyes, nose, and bronch: 145

Latex-specific igG

Latex-specific 1gG has been reporied as an indicator of latex sensiivity Higgins et al 148 found that control subjects had low levels of latex-
specific [gG antibodies, whereas those known to be latex-sensitive demonstrated much higher levels A Japanese study found that latex-

specific igG was at least mine hmes more common than 1gE in atopic children and six imes more common in hospital workers I8 plemus et

al 147 found eight latex antigens common to both IgG4 and IgE antibodies, which suggests that IgG4 antbodies may play a role in the
pathogenes:s of latex allergy

The presence of gG4 antibodies in the sera of 1atex-allergic pabents may be due to prolonged and intense antigen exposure 148 {n vitro
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evidence shows that interleukun-< upregulates both IgE and IgG4 production 142 and this ma

y explain the concomitant oceurrence of ige
and IgG4 antibodies in latex, food, %2 and insect sting allergies 35! The significance of allergen-s 7
as the aforementioned studies indicate, not particuiarly specific ¢ gen-specific 1gG antibadies is controversial and,

DIFFERENTIAL DIAGNQSIS

TQP

If tests are negative and suspicion for type 1 allergy remains, evaluation for other
urticana occurs without previous sensitization and can be caused by chemnicals t

found m some glove powders, can induce nonimmunologic contact urticana 152

types of urticana should be considered Normmmunoiogic
hat directly induce degranulation of mast cells Sorbic acid,

Immediate-type allergic reactions to rubber additives (which usually cause DTH) have been reported Fuchs and Wah!152 descnbed two
patients with urticanal patch test reactions to tetramethylthiuram disuifide, mercapto mix, and p-phenylenediamine mix Helander and
Makela!% reported a kitchen worker with contact urticana to rubber gloves who had negative immediate and delayed patch tests to
standard rubber allergens and gloves. Scratch tests, however, were positive to zinc diethyidithiocarbamate, an accelerator, as well as a
glove piece Belsito2 descnbed three patients with rubber contact urticana with positive scratch tests to mercaptobenzothiazoie, carba mix,
and black rubber mix Wrangsjo, Melistrom, and Axelssoni25 descnbed a RAST-positive and scratch test—-positive patient who also had an
urticanal response to two accelerators, zinc pentamethylene dithiocarbamate and zinc dibutyl dithiocarbamate The significance of these

:mn;edtate r;aacttons ta rubber additives 1s uncertam, well-designed large studies are needed to rule out false-positive lests caused by
contaminants

Although granulomatous responses to cornstarch are well described, 158352 there have also been several reported cases of contact urticana
to comstarch in gloves 28:32158.183 Mast researchers, however, believe this immediate hypersensitivity 15 due not to comnstarch riself but
rather o contamination by iatex protein allergens 12 Pure powder supplied by manufacturers, i several cases, did not mduce urticanal

reactions, 22112128 and no maize-specific IgE antibodies were identified Miik allergy may aiso masquerade as latex allergy because casem
may be added to powder dunng manufactunng 188

. VARIABLES IN ANTIGEN DETERMINATION TOP

Identrfication of major latex allergens 1s important for two major reasons First, diagnestic accuracy will greatly smprove, enabling the
development of standardized exiracts of well-charactenzed latex allergens Second, once antigens are charactenzed, therr source (biclogic
vs industry) can be determinied and eiminated 161

Unfortunately, there are multiple vanabies that make detection and charactenzation of latex allergens difficult Different proteins are
roduced by H brasiiensis duning different seasons and by different plant hybnds Vanations in collechon, preservation, and compounding
f latex can lead to chemical hydrolysis resuiting in different protesn profiles Haptenization with vanous compounding chemicals may alter

bioavailability and antigentcity Modifications can also result from different i1solation detection methods 162 Finally, nuances of individual

immune systems can produce different reaction patterns when challenged with identical protems

The source of NRL (crude nonammoniated latex [NAL], high or low ammomniated latex [AL), rubber tree leaves, dry rubber, or latex-
contairung end praducts such as gloves) used for extraction and testing s stil under debate 182.184 Hamltan et al 185 found that glove
extracts were more sensitive in detecting latex allergy than NAL or AL Jones, Scheppmann, and Yunglngnar"i—E found that extractable latex
allergen levels vaned £00-fold among 27 medical iatex gloves and 6- to 40-fold in the same brand samgpled at different titmes Tunanmaa
and colleagues?2® 8L performed skin tests with extracts from 17 brands of latex surgical gloves and 16 brands of latex condoms and

similarly found that allergenicity vaned widely Yunginger et al 1%8 reported a cross-sectional study of 71 glove brands and found that the
latex allergen level vaned over 3000-fold

Some nvestgators have suggested that ammoniation of latex can result in formation of new antigens 182 Lu et al 379 investgated this
question and found that ammonia treatment alters latex proteins but does not create new antigens with novel eptopes Makinen-Kiljunen et

al 71 found that AL and NAL shared at least 10 common antigens, but a surgical glove extract had only six of these antigens The surgical

glove extract also demonstrated one allergen not found in natural rubber, suggesting that rubber protemns may be altered and/or created
dunng glove manufactunng

Geographic differences can result in different antigenic profiles Kurup et al 322 compared Finns and Amencans for reactivity to gloves from
thewr respective countnes and to raw latex from Malaysia and India The results showed that persons are mare likely to react to extracts

made from products distnbuted in their country of ongin As expected, raw latex extracts were more sensitive (29 of 45 subjects [64%)) than
glove extracts combined (22 of 45 subjects [49%))

Different patient populations produce antibodies that recognize distinct latex peptides In one study by Alenws et al 122 46 of 57 allergens
were dentified by patients with spina bifida, 19 of 57 by health care workers, and 8 of 57 by both groups It 1s unknown whethar sensitraty

among different risk groups Is due to different modes of exposure or if immune responses are modified by medical condiions such as spina
nfida

- ANTIGEN IDENTIFICATION : S fom

As summarized n Table X, 1483147174183 \nmunobiotiing studies show that IgE from sera of latex-aliergic patients binds heterogeneously to
many different proteins ranging from 4 to 200 kd

]]
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Table IX. Identified latex antigens

Molecular weight of identified antigen(s) (kd)*

Aunthaor(s} 0 5 10 15 20 25 30 35 40 15 50 >
Turjanmaa et al. 128 2’ 5 30
Morales et af. 143 10 24 ‘35 14
Turjanmaa and Reunalal'6? 3 10
Turjanmaa et al 10 10
Alenius et al. 189 4 14 2= 7
Alenus et al 147 14 21 29 53
Chambeyron et al.t74 10 15 18 20 25 30 35 €
Fuchs and Wahi'53 28
Jaeger et al.?? 14 30 45
Siater and Chhabral?s 13 20
Tomazic et al.30 0 20 (AL)
4 . U
{N:
Alenius et al '76 14 20 27
Czuppon et al.177 14.6 58
{tetraa
of 14
Alenius et o173 14 27
Alemus et al.!78 14 20 20
Slater and Trybul$8 14.3 26.7
Alemus et al.)?® 20 30 36
Aanur et al is0 14 24 46
Chiu et al.1¥ 14 18 23 25 o¢
Eriksen et al. tt™ 14 21 30——35 44
Nieto ot af 152 111213 27 32
Yeang and Ward!83 22.23

AL Ammonsated Witex, VAL nonamnontated fatex.
'Boldtace 1y pe indicates major antigen.

Identification of one or two major allergens s a daunting task

Cumrently, there 15 no consensus on which proteins are most important Some authors believe that proteins of 14 6 kd (rubber ¢longation
factor, Hev b 1), 5171180 184187 50 4 178 55 and 23 kd, 182 and 27 k8178188 zra pariiculary important in spina bifida, Others believe that

hevein (4 7 kd)82 and prohevein (20 kd)1Z8122.198 may be important antigens Several other potential antigens have recently been identified
with molecular weights of 10,174 15,181-193 4 181 54 147 53 181 55 181 30 44 194 35 188 5nq g6 kd 181

¢ LATEX ALLERGENS IN AIR POLLUTION TOF

Small particles suspended in poiluted air are signrficantly inked o hospital sdrissions for asthra, particularly in young children 195 pMany of
these particles onginate from abrasion of rubber tires on road surfaces Wilkams et al *%€ analyzed these respirable particles by ophcal
microscopy, chemical soiubility tests, and mass spectrometry and found them to be consistent with those cbserved from latex gioves
Antibody intubihon assays demonstrated that six of seven sera samples from latex-sensitive persons were mhibited equally by rubber tire
and latex glove extracts Therefore iatex antigens from respirable tire fragments may be immunotogically active, contnibuting 1o asthma and
other respiratory problems 128 In a further study by Williams et al 232 immunoblots tentatively identified a 50 kd protemn in rubber tire

fragmentsnga?eSplrable latex allergens may also act as specific adjuvants for IgE responses by enhancing reactions induced by unrelated
gllergens 2=

: CROSS-REACTIONS TOP

Allergies to multiple foods and plants are associated with allergy to NRL (Table X)42:199-282 3nd ajlergens common to both latex and food
have been identifieq 131.192.202-208
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Table X. Food
allergles
- associated with
latex allergy

Avocado
Banana®

Chestnut’
Kiwi
Passion fruit
Peach
Mango
Pineapple
Fig
Cantaloupe
Apple
Papaya
Pear
Melon
Cherry
Wheat
Turnip
Spinach
Potato
Celery
Tomato

"Highest association

Preincubation with latex extracts has been shown to inkubit binding of food-specific antibodies and vice versa 207208 Other studies have not

supported the association between latex and food allergy 222212 |t may be important to test fresh food extracts because commercial extracts

have yielded false-negative tests 211

It 1s unclear whether latex sensitization predisposes persons to food ailergy or vice versa Eades, Keane, and Cullom?12 studied 11 latex
SPT-posihive persons and found that food sensitivity appeared concurrently with latex sensitization, It may be that similanty of epitopes in
food and latex allergens 1s responsible for this observation It 15 possible, therefore, that anaphylaxis in latex-sensitive patents 1s due to
cross-reactivity among food and latex antigens rather than to specific sensitization with latex

Fruit-latex crass-reactivity may be due to ethylene, a gas used to hasten commerciat npening When forced o npen quickly under fugh
ethylene concentrations, plants produce allergenic wound-reparr proteins that are simiar to wound-repair proteins made by H

brasiensis #12 There are reports of cosensitization to latex and tems stenlized by ethylene 30214

Reported cross-reactions of latex with inedible piant proteins include reactions to profilin, an allergen present in many plant species, 2% and

ficin, a protease found in the sap of the ficus tree, Ficus glabrata Y8217 Because fion 1s uthzed in many pharmaceutical, textile, and
cosmetic products, it may be an important cross-reactant and/or cosensitizing agent

PREDICTING ANAPHYLACTIC REACTIONS : Top

Anaphylactic reactions occur between 11n 1500 and 1 tn 5000 operations, approximately 5% to 10% of patients die as a direct resuit 212 |t
1s estimated that latex allergy 1s responsibie for at least 10% of all intraoperative anaphylactic reactions 3233 The rate of anaphylaxts in

patlentsi with spina bifida 1s approximately 13 5% 212 As these numbers demonstrate, we need reliable and accurate predictors of
anaphylaxis

Unfortunately, preoperative evaluation has not predicted anaphylaxis 2 Kelly et al 212 authored a large study that specifically addressed
historical, Iifestyle, and immunclogic nsk factors for anaphylaxis caused by latex Of 7388 surgical procedures done in children, 11 {10 with

pina bifida and one with a congenital urologic abrormality) expenienced 12 anaphylactic reactions Risk factors that reached statistical
agnificance included history of anaphylaxis, history of immediate reachons to rubber products, food allergy, and daily rectal disimpaction
The most important predictive immunologic evaluation was total IgE level, a nonspectfic indicator, latex SPT, enzyme-linked imrmunasorbent
assay, and RAST alone or In combination were not statistically significant 212

In the same study, univanate analysis determined that the following vanables were sensitive but not very specific latex sensitivity, history of
asthma, history of immediate reactions to rubber products, food allergy, or rash caused by adhesive tape The most specific, but not very

http //'www eblue org/scripts/om dll/serve 320



Joumnaj oI ine American Academy ot Dermatology Online

Page14-ot 3

predicted by a combination of the Tollowing three
ymptoms to rubber products, and daily rectal disimpaction The
pful for identifying patients who are sensitive to latex, these tests lack
n combmation with total serunt IgE was a more sensitive and specific

sensitive, vanable was the need for daily rectal disimpaction Anaphylaxis was best
factors RAST or SPT positivity to latex, history of immediate clinical s
authors concluded that although SPT, ELISA, and RAST are hel
specyficity for predicting anaphylactic reactions  Clinical history

predictor of patients at nsk for anaphylactic reactiong 212

PRECAUTIONS

Multiple educational resources are available (Tabies XI and XII)

Table XI. Latex allergy sources
Organizations -

gi_;g?'r:{)T Allergy to Latex Education and Resource Team, Asthma/Allergy Center #795, PO Box 1997, Milwaukee, WI 53201 (414-877-

ELASTIC, Education for Latex Allergy Support Team and Information Coalition, 176 Roosevelt Ave | Tomngton, CT 06790 (800-482-5869)
Spina Bifida Association of Amenica, 4580 MacArthur Bivd , NW, Suite 250, Washington, DC 20007-4226 (800-621-3141 or 202-944-3285)
Publhcations

The ABC's of Latex Alfergy, patient education pamphfet, Asthma and Aliergy Foundation of Amenca, 1125 15th St, NW, Surte 502,
Washington, DC 20005 (202-466-7643) .

The Altemative Resource Catalog, latex-free products for dady itving Nicci D Pans, RN, President, Alternative Resource Catalog, 145
Wetzel Rd , Pittsburgh, PA 15209-1127 (800-618-3129)

Latex Allergy Protect Yourself, Protect Your Patients, Amencan Nurses Association, Workplace Infermation Senes, 600 Maryland Ave ,
SW, Suite 100W, Washington, DC 20024-2571 (800-274-4ANA)

Natural Rubber-containing Medical Devices, User Labeiing, Department of Health and Human Services, Food and Drug Administration,
Docket No 96N-0118, 21 CFR Part 8 01, Federal Register, Vol 62, No 189, Sept 30, 1987 For more information contact Donald E

Marlowe, Center for Devices and Radiological Health (HFZ-100), fiice of Science and Technology, Food and Drug Administration, 12725
Twinbrook Parkway, Suite 217, Rackwille, MD 20852 (301-827-4777)

Guidelines for the Management of Latex Allergies and Safe Latex Use in Health Cara Facihiies, Amenican College of Allergy, Asthma and
immunology, 85 W Algonquin Rd , Suite 550, Arlington Heights, IL 60005 (847-427-1200)

Latex Allergy News, information-sharing vehicle of ELASTIC, 176 Roosevelt Ave , Tornngton, CT 06790 (800-482-8865)

Immunology and Allergy Clinics of North Amenca, February 1995, Vol 15 Guest Editor Jordan N Fink, MD Entire 1ssue devoted to latex
aliergy

Other
Medic Alert (to obtain allergy alert 1D bracelet) 2323 Colorado Ave , Turlock, CA 95382

Med Watch (to report problems with products to the FDA) Food and Drug Administration, Med Watch Office, Room 1765, 5600 Fishers
Lane (HF2)}, Rockville, MD 20857 (800-332-1088)

Table XIl. Latex allergy information on the Internet

Organmizatton/Topic Web site
Latex Allergy Links

http /Wwww netcom com/~nami1/atex_allergy hitmi

The LAIR (Latex Allergy Information Resource) hitp /mediswww cwru eduw/dept/anesthAailair htrm
Latex Allergy Help http farwew latexallergyhelp com
Foundation for Latex Allergy Research and Education (FLARE) hitp./Awww flare org

Allergy to Latex Education and Resource Team (ALERT) htip ffwww execpe conv~trukaras/ALERT/
Latex-Allergy Home Page hitp /allergy meg edu/physiciansAtchome himil
Federal Register Notice Latex-containing Dewvices, User Labeling http.fwww fda govicdri/ir6241xf himi

PALS (Physicians Against Latex Sensitization) hitp //www pals net/

ELASTIC (Education for Latex Allergy/Support Team and Infoermation Coalition)  htfpfwww netcorn com/~ecbdmd/elastic himl
NIOSH (National Institute for Occupational Safety and Heaith http /fwww cdc gov/niosh/latexall htmi

Patrents and physicians can take precautions to prevent senous reachons (Tables X122 gng XIV)
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Tabie XIll. Providing a latex-safe hospital environment for patients allergic to latex

5

6

Use nenlatex examtnation and stenie gloves
Remove all latex products from patient's room
Do not inject or withdraw fluid through rubber ports of intravenous hines

Substitute poiyvinylchionde, silicone, and/or other nonlatex atternatives for medical supplies such as endotracheal tubes, adhesive
bandage stnps, bulb synnges, airways, ventiator bellows T

Shield direct exposure from certain dry-rubber equipment Blood pressure cuffs can be used
overad with 3 Slockmetia Ty quip P over clothing Stethoscope tubing can be

Utilize single-dose ampuies for parenteral medication rather than multiple-dose vials

"Modified from Pasquarielio CA, Lowe DA, Schwariz RE Pediatnics 1993,91 983-6
YExtensive Iist in Latex Allergy News 1997, intraductory issue 5-9

Table XIV. Precautions for physicians

a bW

5]
7
8

Congider placmg information sheets and signs about latex allergy in warting room

. Use nonlatex gloves for all mucosal examinations

Consider using nonlatex gloves for afl contact with patients !
If latex gloves are to be used, choose powder-free and low allergen gloves to decrease aerosolized antigen n workpiace

Screen patients for latex aliergy at each chinic vist and hospital admission “Latex allergic” labe! should be designated for all those
patients with a clinical history All high-nsk patients (myelodys-plasia, multiple congerital anomailes, or history of multiple operations)
should be labeied “latex alert "

Create awareness within hospiial, clinic, and community
Urge development of latex-free operating rooms, especially for high-nsk patients
Report incidents to the FDA (800-638-6725)

Prevention of sensitization 1s an ideal goal, especially for those at high nsk Many hosprtals now have latex-free operating rooms used

specifically for children with spina bifida and other congenital anomailes Meeropol et al 2 found that 7 of 16 Shrners children's hospitals
surveyed had latex-free operating rooms

SURGERY FOR LATEX-SENSITIVEPERSONS

When surgery is necessary, prephylactic medication (Table XVZ2) s recommended in addition to latex avoidance

Table XV. Preoperative regimens for latex-sensitive personsi

Start 24 hr preoperatively and cantinue for 24 hr posteperatively

Diphenhydramine 1 mg/kg g 6 hr IV/PO (max 50 mg)

Alternative Terfenadine 30-60 mg q 12 hr PO

Methylprednisclone 1 mg/kg q 6 hr IV/PC (max 125 mg)

Alternative Prednisone 0 5 mg/kg/dose q 12 hr PO

Cimetdine 5 mglkgidose q 6 hr VPO {max 300 mg)

Alternative Ranhidine 1-2 mg/kg/day divided g 8 hr IV or 3-4 mg/kg/day divided q 12 hr PO

IV, \ntravenous, max, maximum, PO, orally, g, every

"Modified from Meeropol E, Frost J, Pugh L, Roberts J, Ogden JA J Pediatr Orthop 1993,13 1-4, Kelly KJ Immunol Allergy Chin North Am
1995,15 139-57, and Kwittken PL, Becker J, Oyefara B, Danziger R, Pawlowsk: NA, Swetnberg S Allergy Prec 19923 123-7

Aithough this 1s beneficial In some cases of iatex sensitization, 2220 allergic reactions still occur 22225 Although some authontiesE3 228 do

not advocate switching to latex-free medication wials and synnges, there have been reports of reactions to latex in these sources 227-230 o
detalied anesthesia protocol descnbing equipment, set-up, and management for surgical latex-sensitive patients has been developed at the
Cleveland Clinic and 1s posted on the Intemet 231

LATEX SUBSTITUTES TOR

For sources of nonlatex surgical and examination gloves, low allergen latex gloves, and DTH allergens in gloves, several excellent
references are avadable 14115.232-235 | o5 of latex-safe alternatives to many products found in hosputal and home environments are also
available 2! Five major glove alternatives are bnefly discussed below

Polyvinylchlonde (vinyf) gloves are probably the least expensive and most widely used nonlatex exammation glove aitemative Their mamn
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disadvantages are inflexsbility and permeabibty to fluids and infechous agents 28237 One stud
latex gloves leaked after repeatedly attaching and remeving a needle from a synnge
fonnalcé?hyde. which may produce DTH allergy, accounting for approximately 1%
senes 3£

y found that 83% of vinyl gloves versus 7% of

38 Vinyl gioves may also contain colorants and
(5 of 542) of accupational allergic glove dermatiis in one

“olychloroprene (neoprene) gloves may similarly contain alisrgenic accelerators such as Isodiphenylthiourea, carbamates, and

mercaptobenzothiazoles Heese et al 131 reported a latex-sensitive person in whom anaphylaxis developed after weanng polychloroprene

gloves Pnck and patch tests to polychloroprene were negatwe Oninguiry of the manufaciurer, t was discovered that
NRL (not declared on the glove box iabei) had been added to minimize cgysts &l an inner coating of

Sarb?m?tes mally b? flougd lndboth stenle and nonstenle examination
onstenie acrylic nitnle butadiene polymer (nitnle) exarmination gloves can also contamn added chemicals such as mercaptobenzothiazol
and dyes (Allerderm product information) Stenle and nonstenie tnblock copolymer (polystyrene-b-{ethylene-cobutyienel-%-polystyren:) o

gloves (Tactylon) were found to be safe m patients with immediate?2® and DTH to.NRL Lahti et a! 22 found one positive reaction in 156
persons patch tested to Tactylon

gloves made of styrene butadiene biock palymers (elastyren) 232

Availability of noniatex contraceptive products 1 mportant because severe reactions have been reported from mucosal exposure to latex
condoms 224t Condoms made of pracessed lamb cecum do not protect agamst transmission of HIV2&! and therefore are not practical for

many persons Fisher222 recommended that NRL-sensitive men wear a lamb cecum condom under an NRL condom and that this layernng
be reversed if the partner 1s sensitive to NRL Unforiunately, weanng two condoms has iittle appeal

Palyurethane male and female condoms are now avaiable 248 Polyurethane condoms prevent not only pregnancy but aiso transmission of
viral diseases such as herpes and Hiy 234245

It 1s expected that a new male condom made of Tactylon will also be availabie soon 248 A clinical tnal has already demonstrated that the
breakage rate of Tactylon condems 1s as low as NRL condoms 242 Tactylon condoms prevented passage of a small bactenophage (27 nm)
as effectively as NRL condoms when tested as a surrogate for HIV (80 to 100 nm) 248 Tactylon condoms have the added benefit of

possessing no unsaturated bonds and therefore are unaffected by conditions that cause NRL to deteriorate, such as contact with
petroiatum preoducts and ozone 148

LATEX PRAODUCT LABELING ToP

Manufacturers use vanous labels to descnbe NRL products The term hypoallergenic refers to reduced DTH allergen content and does not
imply latex-free The FDA restncts the use of this label to products that do not induce DTH dunng a modified Draize test involving 200
humans Hypoallergenic gloves can still contain latex and therefore are not appropnate for persons who are latex-sensitive 188 Such
abeling causes confusion, a latex-sensitive nurse developed anaphylaxis to stenie surgicai gioves labeled “specially formuiated for hands
alergic to latex "243 The manufacturer used thus phrase 1o refer {0 the removai of antioxidants that cause DTH.2 Incidences such as this
have prompted the FDA to ban the term fiypoallergenic on labels of products containing NRL. In the same ruling, the FDA atso mandated
that fabels of NRL medical devices must state “Caution This Product Contains Natural Rubber Latex Which May Cause Aliergic Reactions”,
dry natural rubber medical devices must be labeled “This Product Contams Dry Natural Rubber " Similar labelng will be required for
nonmedical devices contaimng NRL that contact humans, such as NRL adhesives used in adhesive bandage stnps These rulings go into
effect Sept 230, 1998 % The FDA, industry, and the European glove standard are also developing regulations for “powder-free” latex
medical devices 125238

. EFFORTS TO DECREASE ALLERGEN CONTENT TOP

Efforts to mimimuze and remove ailergens causing type | reactions depend on identification of responsible proteins As the role of specific
ailergens has yet to be clanfied, current aims at eliminating allergens have focused on decreasing total amounts of prote:n produced durnng
manufacturing Ammonia, added to fresh latex dunng collection, decreases extractable protein leveis Ceninfugation halves total protein
levels, and double centnfugation reduces protein levels by anather 25% to 30% Durning compounding, however, additian of detergents or
potassiurn hydroxide can actually increase levels of extractable proteins Water leaching 1s critical, 5 minutes of wet gel leaching removes
60% of extractable protein from postvulcanized films and 85% from prevulcanized films As much as 90% of extractable protein can be
removed by combining wet gel and dry film leaching 252

Vuleanization selectively favors build-up of water-soluble proteins on the mside glove surface Perhaps because of this migration
phenomenon, postprocessing chlonnation appears to be the most effective method of reducing protein content, not only by rendenng
remaining surface proteins insoluble, but aiso by leaching additional extractable proteins Chlorination ts & necessary step in producing
powder-free gloves and may explain why some latex-sensitive persons are abie to tolerate powder-free gloves Autoclaving and application
of silicone to NRL surfaces can further reduce protein migration 232

Although these techniques reduce allergen content, banefits must be balanced against both increases in production costs and changes In
physical properties of the finished product For exampie, chlonnation has several disadvantages First. 1t increases a produchion facility's
rejection rate by 7% to 20% Second, it creates a siippery surface disliked by many chnicians Third, it cleaves iseprene chains, which

decreases stretch and strength of NRL films and reduces shelf life 228 Expenmental types of latex, such as enzymatically treated or
pasteunzed latex, may play a larger roie in preventing latex allergy m the future 252

* ALTERNATIVE SOURCES OF NATURAL RUBBER : TOP

There are several rubber-producing species other than H brasthensis The rubber particles in the common North Amencan desert shrub,
guayule (Partherium argentaturn), contamn crs-isoprene that s virtually Wdentical to Hevea rubber 234 Recently, researchers have developed
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hypoailergenic rubber from guayule, which was tolerated by persons allergic to Hevea latex and demonstrated supenor resiiency, strength
and elasticity This technelogy has been patented, and guayuie rubber medical supplies will soon be avalable 255 ' '

Immediate-type allergy to guayule has not been descnbed, however, rarely DTH may develop 238 Rodriguez,
'solated the sesquiterpene cinnamic acid ester, guayulin A, from dned guayule leaf extract and determined that if was a potent elicitor of

'H Other species of Parthenium contam sesquiterpene lactones that are cytotoxic and produce allergic skin reactions 238 This DTH
<Nsitization could be & potential problem for persans exposed to guayule rubber products

Reynalds, and Thompson2sZ

Ficus elastica, the common omamental rubber plant, produces refatively low-molecular-weight rubber prateins and 1s another potentiai

allter;:atwe rubber source Carey et al 252 found that seven H brasiensis-sensitive health care workers all had negative SPTsfo F
elastica.

MANAGEMENT Top

Avoidance of direct contact with latex products may not be sufficient 282 Swanson et al 281 collected arr samples from 11 medicai areas
where powdered latex gloves were frequently used and found that latex aeroailergen concentrations were up 1o 115 tmes greater than in
areas where powdered latex gioves were never or seidom used Use of a laminar flow glove changing station in one work area did not
reduce latex aeroallergen levels Use of powder-free gloves appears to be more effective in reducing aeroallergen leveis, as demonstrated

by Tarlo et al 282 who showed that the asthmatic and anaphylactic reactions of a hospital laboratory techmician could be controlled by her

cowarkers' use of powder-free gloves Vandenplas et al 282 similarly found that latex gloves with lower pratein and powder contents

significantly reduced the nsk of development of asthmatic reactions in eight health care workers who showed latex-induced occupational
asthma dunng inhaiation challenge tests ’

Treatment of symptoms with topica! steroids and oral antihistamines has been the mainstay of treatment for latex allergy Hyposensitization
has not been successful Immunotherapy, although still expenmental, holds promise for future therapy Slater et al 262 found vaccines with
¢loned Hev b 5 DNA sequences inhitited IgE responses to Hev b 5 in mice sensitized to this antigen These resuits suggest that DNA
vaccines with encoded allergens may offer a new mode of aflergen mmunotherapy for persons with latex allergy

FUTURE ISSUES TOP

Latex awareness 1s growing National television has ared exposés such as ABC's 20/20 “Lafex Allergies " A recent fichional drama, NBC's
ER, depicted a medical student having an anaphylactic reaction to latex gloves Many hospitals and organizations such as the National
Institute of Occupational Safety and Health and the Amencan Academy of Dermatology have already formed latex task farces These
committees nct only detiberate on 1ssues regarding education and development of iatex-safe areas, but also address potential legal

phications The Amencans with Disabilities Act and the Federal Rehabiiitation Act of 1873 may require accommodation (e g , lowenng

ergen levels and special protechive equipment} of employees with latex allergy 265 | awyers are already advertising for clients on latex
Web sites, and there are at least two class action lawsuits In the United States filed against manufacturers of NRL gloves 258 Bills entirely
banning powdered latex gioves in heaith care faciliies have been introduced in Oregon, Minnesota, and New York 287 |mphications of these
heated legal debates are far-reaching and affect whom, how, and with what tools medicine 15 practiced

SUMMARY : ToP

Latex allergy affects thousands of people 1n several major nsk groups Although progress has been made dunng the past decade in
identifying responsible antigens, much research I1s needed to develop safe, accurate, and reliabie tests for detecting latex allergy Almost
50% of hospital products contain NRL, eitminating these sources of sensiization and educating those persons at nsk without causing
irational public responses are ongoing goals
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Directions for questions 1-15 Give single best response
1 A mature Hevea brasiliensis tree produces sufficient latex to make approximately how many pairs of gloves per week?

1

10
100
500
1000

PTO000

2 Accelerators such as thiurams, carbamates, and mercaptobenzothiazoles are important for controliing the rate and completeness of what
step In glove production?
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Centrifugation
Compounding
Coagulation oven curing
Vulcamzation

Powder appiication

[ = NoRem]

3 What process discovered by Goodyear in 1839 creates disulfide bonds that cross-link crs-1,4 polyisoprene chains to each other?

Centnfugation

Compounding

Coagulation oven cunng

Vulcanization

Powder application -

oAQOow

4 What are the two crucial vanables that influence degree of protemn removal duning the post—oven leaching bath in glove production?

Temperature and detergent
Detergent and time

Temperature and time

Detergent and rate of water exchange
Time and rate of water exchange

oo

5 Clhrucal manifestations of type | iImmediate hypersensitivity to latex may include

a urbcana and pruntus

b nausea and vormiting

¢ rhmyis and conjunctivitis
d aandconly

e abandc

6 Anaphylaxis caused by latex allergy has been reported after contact with

a squash balls

b food prepared with latex gloves

¢ ar expelled from a whoopee cushion
d aandconly

e abandc

7 Each of the following statements regarding endotoxin 1s true except

it can cause wmitation of skin, eyes, and lungs

high levels have been found in containers used for collecting raw latex
it 1s produced by gram-negative bactena

it 1s physically associated with tiny respirable parhicles

high levels have been found 1n powdered latex examination gloves

oDoanow

8 The prevaience of latex sensitrvity in the general population 1s approximately

0% to 2%
3% to 5%
9% to 10%
13% to 15%
18% to 20%

A0 oTD

9 Risk factors for development of latex allergy include each of the following except

preexisting hand eczema

atopy

fruit allergy

male gender

history of multiple surgical procedures

oo oR

10 The nsk of anaphylaxis to latex in children with spina biitda 1s estmated to be how many times greater than in the general population?

a 10

b 50

¢ 100
d 500
e 1000
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11 Persons in which of the following occupations are at high nsk for development of latex allergy?

a Health care

b Hairdressing

¢ Latex glove manufactunng
d aandconly

e abandc

12 Formation of a wheal 1s considered a positive reaction 1 each of the following tests excepf

a radioaliergosorbent test (RAST)

b skin prck test -
¢ use test

d scratch chamber test

e rubtest

13 Vanabies that make detection and charactenzation of latex allergens difficult |ncl-ude

a haptenization of latex proteins with compounding chemicals

b vanations in latex proteins produced by different hybnds of trees
¢ seascnal vanations In latex proteins produced by the same trees
d aandconly

e abandc

14 Foed allergies thought to be important in cross-reacting with latex include each of the following except

a avocado
b banana
¢ chestnut
d fish

e kw

15 Each of the foliowing types of gloves 1s safe for latex-allergic persons except

hypoallergenic

polyvinylchionde (vinyl)

polychioroprene (neoprene)

styrene butadiene block polymers {elastyren)
nitnle butadiene polymer (nitrile)

oo oo

Directions for questions 16-25 For each numbered fem choose the appropnate leftered item

a True
b False

16 Allergen levels from a specific glove brand are fairly constant when tested at different times

17 Delayed-type hypersensitivity (to rubber additives) and immediate-type hypersensitivity to natural rubber latex products may coexist
18 Latex-specific RAST is considered the standard for detecting tatex allergy

19 At least two Food and Drug Admintstration—approved commercial latex extracts are avadable for skin pnck testing

20 The significance of latex-specific IgG antibodies in diagnosing latex allergy is controversial

21 Antbodies from different high-nsk populations (e g, patients with spina bifida and heaith care workers) may recognize different latex
peptides

22pThe medical research community has agreed that the 14 6 kd rubber elongation factor 1s the single most important latex antigen

23 There s no test that reliably and accurately predicts who will have anaphylaxis to latex

24 Avodance of latex 1s not necessary if precperative medication 1s given to a latex-allergic patent undergoing surgery

25 Powdered latex gloves can cause high aerosolized concentrations of latex allergens, which may cause reactions in latex-sensitive
persons who never come into direct contact with the gloves

Direchions for questions 26-31 Select the leftered item that 1s most closely related to each numbered item

a Immedate, type | reaction
b Delayed, type IV reaction

26 Medated by IgE

*7 Cell-mediated

28 Antigens are small latex proteins

29 Antigens are manufactuning addrtives

30 Dragnosts 1s made most commonly by patch test

31 Diagnosis 1s made most commonly by skin prick test, RAST, or use tast
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