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The Undersugned submacs thes petison ander CFR. Pare 1051, “proceduces for

pecmomng for nulemalong”  Laser alleryy 8 3 progressive allergy thar has been recoprazed
m the bty Prioe (0 tha o was thoughe thar 2 very smull poresne of the
populsnon had any kund wf cmactons or sensicrzation 0 Nawed Rubber Larex (INRL)
With the advers of Unwversal Precaugigns by QSHA, and the (DCP thar chunged.  Theze
were chamges made to speed up the pmdumun of NRI products, aud this leod t the
serstrznion of 3 Lage peresrtaye of the population.

The FOA recogruzed thar chers was a3 problemn, ind ssued an alerr as eady an [9910 and now
requires Labeling on all peedocts due conmun NRL The FOA only mandates the Medheal

Produces need w be labeled. Thus rubing went umo effect in Seprember 1998, There was sume
question abouc whether to ndude consumer producry, and w© was flr thac tha was ouside the
juasdicucn of the FDA. That puts tus prablem wn rhe hands of the Consumer Praducrs Safecy

Commussion

A Acion Requesced

1. Amendment of sec.[500.13, 1o 4dd to Lt of "serong serwtizews, Natural Rubber [arex
(NRL) and products contauuryy NRL. and chac sad substance and produces be labeled per
see, [SO0ICANZY 2)(E3) and (14).

-
2. In accordance wich sec. 1 SO0C0 X L5)(1), m “Banned hazardous substances™, to require
kbeling of roys or other arucles uwended for wse by chuldeen which may contaus NRL
unider sec. 1300.3(b(9)-

B_Seatement of grounds

I. Reconr saenerfic fiudungs indicape that NRL meets FR eerma for 3 ~hazardous
substanee” persen. 1500341 }(A), 1 "steony sermnzer” per sec, L1500 3(LY(F). 2 “banned
hazandous subscance” per sec. [SO03(BX1SY1) and sec [SO03(cX(S)() rhrough {v), and
sec. 1500.14BY D), thae dermic the defuuton of sersieers and <«trony sensunzers char
qualify 25 hazacdous substances.

2. The sqemmfic findings Jescnbed below ceady conmadict cuncensus e NRE when the
bst of “Strong senninzers” t osee [5UE 13 was codificd, per the ammached page loom a
report. “Rubber sensiuzers”™ by Susan H. Memnan, PhD | senr to Sandrz Fhede, Cliermueal
Hozards Proguam, OPM. an 29, Decanher 1936, lnomductory sub-pimgraph (A),
"Purpese of Repors”, stitea, "The pumpose of dh repunt 13 o ovaluare whecher coun
rubber additives are bioavsiable trom consuincer producns w sutficens quannoes to chee
allerpic hypestanusvty cespaitses and whether they should be abeled by che commssion as
swong scsrrers under the Federal Harandous Subsiance Ace. Subpassgraph (¢), "Rubber
Senatzarion, saos. MNatuml bber poses no hazard 3 2 conmacr alergen (Cromun,

1980)". The subpamgrzph concludes, "Thun connmme wnbuang allergie conewr
decmnng 10 "rbber”™ are actually reactung to mbber additives”
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3 The above eadier conclusion ce NRL & wbsolered by the preponderance o reprrable
research and chmesl studies ated i the Foud and Dy Admuustaon Fuil Rule.
ffective Scpeanber 30, 1998, 21ICTR Parr 301, "Nanl Rubber Cantumung Medtcal
Deners: User Labeiny™ whuch according o che FDA. “scwenafic studies aud case ropures
bave documented teninviry o narural latex protam found 1 2 wide mnge of medical
deviees™. Re-labehny of "nonmedical NRL gloves and other conswier pruducs thar
contun nzmugal ubber”, the Fuwml Rule stat, “The regulanon of such products o beyund
the scope of tns qule, FDA's aurharay under dhe acr to unpuse labeling roquirements
resencred M products chac meer die defimegn of foods drugs, cosmenicy, ammal drugs,
brologws, and devices, a5 thuse verms are defined under rhe acr. ” The nules adds,” FDA also
does noc ayree wah the wggonon thar U1C Medial dones be cempred from che
bbeling”

4. The Journal of die Academy of Demmatalogy (Vol 39, No, 1, July 1998) amucle. *larex
Allergy”™, summary stares: "Caowned the next major hmalth concemn of the decade, ailerpy w
sarunl cubber latex affects people routinely orposed o rubber producrs. Groups at highese
ask indude heaith cre warkers, rabber ndustry wotkes. and persons who have undergons
mulnple surpeal procedures, a‘p:aaﬁf thase with spna bifida. Alleryy to lazex o 2 rype 1,
mmmedhate, IgE - medrated veacnon. wiich @n led m araphvians and deads. Much of
Larex resesrch s published wn allerpgy joumals” The acuched Joumal aeeele pages 1, 3,50
and 7, desenbe comrmon nenmedical househuld producs concunng NRL, prevalence of
Luex allergy wn the general and ocaupauunal populanons: and alergy "ask facrons™ per
atached wih refevence cuauon. The prevalence of Iex wi the generl papulanion s
probably less dan 2%. Hawerver, the accompanyurng Table [V lises ux aurhoneacive souzces
fur “percent of pasnve”, usutg duferers methads of wesung, and the muge from 0 8% w
7.9%. Pages 5 and b and Table V aoe wudies reportng mwch bagher latex sensinviy ares
among esrtan populanons: “Chddeen with Spuns Bifidx: Currendy 8 of 10 anaphylaenc
gcmons occurming duruy suryery wn all chddren are due 0 lxex allecgy™  Iv adds, "
secent scudy demanerred 2 cuce of 65%.

5. The enclosed (PSS Cunsumer Producr Inadent Repunts, obtained ander rhe EOLA
and/or “copred” tw the Lazmy Allerpy News, detad the everyday experences of latex allergy
suffererss including the aewspaper atucle descmpuon of 13-year-old Deruse Rae
Odenbren’s &=l allergic reactiun o 1oy balloons. (per her sxendung physican. Pasl Kubw,
MD. / 612-220-6744, and her desch comificare). The CPSC also recmved nouce of the
deach of Sherry Fre Swinebucg, 7/11/97. which was passed on to che DA MedWarch
syseemn. (Rpt Page 562). Although chere was no sa=mudic evidence 1o link dns event 10
Licex allergy, i did mention chat die paucnt had been disgnosed widy o Laex allergy. and
the event Jid aot bave o Be 2 wark relared deich, dhe @usaave agent could have been 2
consumner produce. The CPSC aiso released the enclosed Invdent Repore on the lacex
mduced deach of US Navy Lo Hamld R Hewderson, a0 powrandy descabed by L
mocher, Mary Ana Henderson i hee Jawary 7, 1998 leeer o rhe state of Waconsin Seaze
Legrslacrure.

6. The cover page of Mary Ann Henderson's letter menttora my name, Debra Adkus. in
axsocwaun with The Laex Allergy Informaton Service. | am Eduue of "The Larer
Allergy News™, 3 newslerter wich 10,000 subscnbers and 942 dady vuatom to 12 Web <t
{one of five or ren lacex allenyy relared web wtes). Hidwever my mecrest i bavex allergy
personal a3 well 15 professional. Bretly, [ was 2 hesdeh cxoe worker for 22 yeass. befare [
Jeveloped 2 hie themzemny bacex allergy. I have very limited access to heach care, and have
to be very aware of luex produces whereever [ vant. Thae is why | have to travel inta New
York Cicy for any denml cre, a distance of ower Y0 muies ane way  Any ind all of my
physicuns axe made aware of the unphonons, and rexcnons and schedule any of my
*ppouttmenes for qdy wn rhe day, w uy to wsure my wfry

Thu:mmmqpﬂducud:uc;umNRLhwrhqmaytwtbem Lhat s wity
we acod the belp of the CSPC. Ther « presency no "cure” fae lvex allerpy: the only
management 15 avaulance.
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The undersigned certifies., chac to the bait knowledge and belict of the undersigned, tus peution
mcludrs all intormanon and views on which the penzion celies, and chac 1o wdudes
represeranve Jam and uifosmauon known to the peamner which are untavorable w the

pentwon 2/28/00

Stncerely -

Debaa M. Adking

Lavex Aﬂnw News

176 Roascvelz Ave -
Temngan CT. 06750

Td. 560-+82-6869

Fex. 360-432-2292
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Date: <

From: Debi Adkins Latex Allergy Information Service

To: Dion = b G,

Faxnumber:

No. of pages to Follow: _Q’é

if anty portion of this is transmirtal is unclear
please call 360-482-6869

—H\?i s AN u?yfﬁl %il{on -

\4‘9\9—0‘& OXce o (Oop\e é\\ *\‘j(bo.{::
@/\c&— one_ SH—.QJ&.& Corch::. 1jr-

(FQA' 472 'rhsliaq,l oL LS T
CQ,’FOr\ ?@Sb a’]_c\\ &M&

| -]&"-UQ. ‘ r?:%eulb-D*—- N crw-_ Q,P—
—JPtﬂbe. r's‘-S?uucL &\ %
: ’ \“w& acu\_

P.91



2% P

ge@ J4s2

LATEY ARLLERY NEWS

13.51

MAR-15-299a

LY, UL

wa

-t
Ak . _m-.. -

)
a

o

[ 4
- b

"“L.\ﬂ‘_-}tﬂ'r P -ty

NAILE PUTLYY AMWHIIRN iyl
178 Roosavell Ave
Tonington, Ct 08790
(B860) 4828060
letefax 8 60-482-7640
CompuServe {76500, 1452)

. LATEX ALLERGY
L

oY

TOTAL P @S



- Journal of the
American Academy of

AAD DERMATOLOGY

YOLUME 39 NUMBER1

TULY 1998

CONTINUING MEDICAL EDUCATION ART Yos 9%

Latex allergy
Enn M. Warshaw, MD Muwnneapolis, Minnesora

h J

Cowned the next major health conc=r of the decade, allergy to natural rubber latex affects
people rounnely exposed to rubber products, Groups at lighest nsk wclude health care
workers. rubber wndustry workers. and persons wiio have undergone multiple surgical pro-
cedures, especially those with spina bfida. Allergy (o latex ts a type [, immedrare, 1gE-
mediared reaction, wiich can lead to anaphylaxis and death. Much of latex research s pub-
lished 1 allergy journals. Dermatologists may not be aware of the prevalence, symproms,
nisks, diagnosis, and owarment of latex allersy, These topics are the subject of tus review
Research concermng anagenic protews, as well as sources of latex alternanves, 15 also
su:rn.manzc:L (F Am Acad Dermarol 1998;39-1-24.)

Learming objecave: Arthe complenon of this learming acuwicy, paraeipants should have a
clear understanding of the history, biology, epidemuology, mechanism, climeal character-
1sucs, diagnosuc work-up, and trezmmenc of latex ailergy Readers should also have a
greater understanding of multiple potental allergenuc latex prowemns and thew importance

1n prevennng futurs latex-seasiozanon.

HISTORY OF RUBBER PRODUCTION

Pre-Columb:an sketches depicting natural rub-
ber religious offerings are probably the earliest
documentanon of the use of nawural rubber latex
(NRL). The first European expiorars to visit
Cenrral America in the 15th cenmry saw local peo-

“ple fashiomng rubber shoes, balls, and bortles.
Samples of these products were sent to Spamn by
the conquistadors Rubber became an indusmial
product in Europe dumng the late 1700s after
MaclIntosh developed a waterproofing process.!

Unfortunately, early rubber products became
brirtle under cold condinons as weil as sucky with
age. These problems were solved in 1839 when
Goeedyear accidentally discovered vulcamizanen, a
process thar unlizes sulfur to stabilize the elasuc

From Dermacoloey, Universicy of Mianesota and the Veterans Affars
Medical Center

Reprine requests Enn M Warshaw, MD, Depe. 111X Dermatology,
VA Medical Canter, | Veterans Dr. Minnezpohs, MIN 35417

Copynight © 1998 by the Amencan Academy of Dermataiogy [nc.
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properues of rubber. Dunlop invented the inner
tube and hollow tre 1n 1888,! and the first paw of
rubber gloves was made by the Goodyear Rubber
Company 1 1890 at the request of Wilham Stuart
Halstead of breast surgery fame> In 1830,
Wickham, a Bntsh rubber planter m Brazil, moo-
duced rubber seeds mto Asia, now the major sup-
pler of raw latex.3

HISTORY OF RUBBER ALLERGY

Two types of allergic reacnons to rubber prod-
ucts are now known: type I (immediate-type) and
type [V (delayed-type hypersensiuvicy [DTEH])
(Table D). The first case of an immediate reacuon
to NRL was reported n 1927 by Stemn* who
described severe generalized urncana caused by a
rubber dental prosthesis. Almost half a cenmury
later, Nuter’ reported the first glove-related case
of an immediate-rype reacucn, COntact urncand.
Soon after, several researchers®10 established 2
link becween NRL glove-wnduced symptoms and

[¢E mechamsms
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Table L. Allermc reacuons to natural rubber latex

Journaf of the Amencan Academy of Dermatwiogy
Tuly 1998

Reacdon

Mechamsm Antigens Diagnons
Immedrate, rype 1 IgE Small latex proteins SPT. RAST, etc.
Delayed, rype [V Cell-mediared Manufacturing addinves Patch tesung

RAST, Radicallerposarbent stz SPT. skan pnek test.

Immediate reacnons may be life-threatening.
By November 1992, more than 1000 reports had
been recetved by the Food and Drug
Admimistranon (FDA) descnbing severe systemic

* allergic reacuons to NRL medical devices. The

majonty were related to latex gioves and banum
enema catheter ups.l! The latter caused 15 deaths,
prompung the FDA to recall a particular brand of
barium enema catheter tipl? and to publish a bul-
letn 1denafying the nsk of anaphylaxis associated
with NRL devices.!3

NOMENCLATURE

Natural latex refers to the muiky fluid produced
by the Hevea brasiliensis trae. NRL refers to prod-
ucts, such as gloves, balloons, and condoms,
which are made from water-based natural larex
emulsions. Dry rubber latex refers to products
made from processed, dried, or mulled sheets of
latex rubber (Table II).!4 Most immediate-type
reactions resuit from exposure to NRL products.

BIOLOGY OF NATURAL RUBBER

_.Larex 1s actually the cytoplasm of A brasilien-
sis lacuferous cells. The nuciei and mutcchondna
are not expelled dunng collecuon, thersby
enabling cell regeneranon. Latex consists of four
major compenents: rubber parucles, lutoids, Frey
Wyssling particles, and cytosol.

Rubber particles are the most numerous
organelles in lacuaferous cells and consist of spher-
ical droplets of crs-1,4 polyisoprene chams
enclosed in a fine phospholipoprotewn envelope, !9
Twa protemns important in czs-1,4-polyisoprene
synthesis were 1dentufied and sequenced 1n 1989
The first, cis-prenyl tansferase (38 kd), 1s a
hydrophobic membrane-bound enzyme, which
catalyzes the addinon of 1soprene unuts, resulting
1 a polyisoprene chain several thousand 1soprene
umts 1 lengrh, 1617 The second, rubber elongaton
factor, 1s a 14 6 kd stabdizing cofactor necessary
for efficient funcuon of cis-prenyl transferase 13

Lutoids are small vacuoles that compnse 10%

to 20% of latex volume and are important for latex
coagulanon. Hevem (5 kd) and prohevem (20 kd)
are major lutord body protems.13 Hevein makes up
70% of lutoid proteins and has considerable struc-
tural homology with many plant aggluunins
(lectns) such as those found m wheat, barley, nce,
and potatoes.!? Hevarmmines (29 kd) are lysozymes
that demonstrate homology with lysozymes in
other plants such as ficus and papaw.20

Frey Wyssling parucles comprise 2% to 3% of
latex volume; their biologic role has not been
clearly defined. The remaming cytosel forms 40%
to 30% of latex volume and contamns soluble car-
bohydrates, organic acids, amuno acuds,
nucleotndes, and protemns umportant in 1soprene
synthesis.!?

NATURAL LATEX GLOVE PRODUCTION

Many immediate-type I allergic reactons result
from contact with NRL gloves. The process of
glove production is important for understanding
latex allergy and wil be briefly reviewed. The
steps in NRL producticn 1nclude collection, cen-
mfuganzon, compoundmng, coagulauon oven cur-
mg, vulcamzanon, and powder applicanon.!4

As reviewed by Hamann,!* H. brasiliensts ees
take 6 to 8 years to reach harvesung marunty, and
an average tree yields enough larex to make approx-
mmately 10 pawrs of gloves per week (1500 paurs per
acra). Latex 15 harvestad by cuting a spiral groove
mnto the bark of the tree, a process termed tapping.
The mulky contents of the exposed articulated lact-
iferous ceils drain 100 a cup at the base of the tee.
Latex coagulates on the tapping cut and seals the
wound. The lacuferous system then regenerates lost
cell material before the next tapping, typcally 2 to
3 days later. Autocoagulation, detenioration, and
bactertal contarmnation occur rapidly 1o fresh [atex
unless preservanves and anttccagulants, such as
ammoma, are immediately added. Anticoagulants
convert the emulsion o approxumately 60% lig-
wd and 40% solid phases Cenmfugagon removes
Lguid and concentrares sol:ds

2 gty ammes o cam
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Approximately 5% of finished glove weight
represents chemcals added dunng compounding.
These chemucals are responsible for type [V DTH
reacuons and nclude accelerators, antioxidants,
anuozonants, emuisifiers, stabilizers, extenders,
colorants, retarders, suffeners, hiocides, UV light
absorbers, and fragrances. Accelerators primarnly
conwel the rate, umformuty, and completeness of
vulcamzation; the most common nclude thiurams,
carbamates, and mercaptobenzothiazoles. Ant-
oxidants and anmozonants stabilize unsamurated
1soprene bonds and prevent deterioranon. 4

Glove-shaped glass or porcelain_formers are

“then dipped mto the emulsion of compounded

latex. Some formers are pretreated with coagulants
such as calctum nitrate and/or releasing agents
such as cornstarch powder. Formers are then
pulled 1nto a coagulauon oven. After emerging
from the oven, gloves are dipped wnto a water bath
to leach excess chemucals and warer-soluble pro-
terns. The amount of ume spent n leaching tanks
and rate of water exchange are crucial vanables
that influence degree of protein removal.!4

Vulcamzauon creates disulfide bonds that
cross-hnk ¢is-1.4 polyisoprene chains to each
other; the completeness and speed of thus process
depend on choice and concentration of accelera-
tors added earlier dunng compounding. After vul-
canuzation, cornstarch powder may be applied in a
wet emuision dip or as a dry aerosolized powder.
Gloves are then ramoved from formers. An extra
wash with chlornne yields powder-free gloves:
although this addinonal wash reduces the amount
of water-soluble protews, it also accelerates glave
detertoration !4

IMMEDIATE, IGE-MEDIATED REACTIONS TO
LATEX

The contact urticana syndrome, as defined 1n
1975 by Maibach and Johnson,?! inciudes local-
ized urucarta (stage 1), angioedema (stage 2),
asthma (stage 3), and anaphylaxis (stage 4).
Typical reacnions occur withun an hour of exposure
as a result of [gE-mediated hypersensiuvity to
NRL protemns. Climcal marufestatnons depend on
exposure route as sumunanzed in Table .22
Immediate 1ching and urticanal wheals are the
most common manifestanons of allergy to NRL
glaves

Glove-induced asthma was first reported by
Seaton Cherme and Tumbuil?3 who postulated

Warshaw 3

Table I. Common natural rubber latex and dry
rubber latex products®

General medical
Gloves
Elasuc bandage
Esophageal dilator
Face mask with elastc band
Hemodialyzer
Enema retennon cuff
Synnge swpper
Medicazon stopper
Feeding rube
Tourmiquet
Hor watar bortle
Rubber sheet, pillow
Wheelchair ore v
Blood pressure cuff
Electrode pad
InTavenous mbing
Catheter
Stethoscope tubing
Elastic support stockings
Obstemc/gynecologic
Cervical cap
Cervical dilator
Diaphragm
Condom
Dental
Dental dam
Bue block
Surgical/urviogie
Implants
Unne bag and strap
Anesthesia .
Endowracheal rube
[nduction mask
Teeth protector
Breathing cireutr
Venulator ubing
Venulator beilows
Heusehold products
Gloves
Adhesive
Rubber toys
Balleans
Rubber bands
Shoes
Carpet backing
Underwear elasuc
Baby bottle mpple
Pacifier
Rawcoat
Swim goggles
Swim cap
Stamps
Shower curtan
Window insulaneon
Alr marttress
Streteh texules
Wheopee cushion

“3dapted trom Hamann CP -\:1?11 Contacr Dermautis (997 4 4221
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Table IXI. Immediate type [ hyperseasiuviry
reacucns”

Routs Climicai manifestations

Cutaneous Urocana
Dermanus
Prurzcus
Rhumus
Comuncivins
Asthma
Anaphylaxis
Tachycardia
Angicedema
Nausea.
Vomunng
Abdomunal cramps
Hypotension

"Adagted front Sussman GL. Allergy Prog 1992:13 67-9

Airborne

Mucosal

terpene vapor as the offending agent. In vizo and
In V1v0 expenments have now producad convine-
ing evidence that NRL protems bund to cormstarch
glove powder!? and induce resprratory tract reac-
uons through IgE-mediated mechamisms.2%27
Both maize allergens i1 cornstarch powder?8.29
and ethylene oxide?® used for stenlization have
been suggested as enologic agents, but have not
been proven to induce asthma during specific
inhalatton chailenge tests.3!

Latex causes at least 10% of all intraoperanve
anaphylacuc reacnons 3233 Anaphylaxis has been
reported from contact with baby bottle nipples,34
baby pacifiers,} rubber vaginal vibrators, 36 Foley
catheters,’” condoms,’8-*0 latex balloon up
catheters,*142 balloons,*? dental cofferdams,*4
endotracheal twbing,* electrocardiographic
pads,*¥ squash balls,* air expelled from a
whoopee cushion,*” and food prepared with latex
gloves.+

Hands most commonly come 1nto contact with
NRL products, but there are relagvely few cases®
of sertous allergic reactions resulting from thus
exposure because an intact epidermus helps pre-
vent absorpuon of allergemic protewns.
Apaphylaxis to latex, therefore, occurs primanly
when NRL products contace zbraded mucosa’®
such as oceurs dunng obstetric/gynecologic proce-
dures,*#751 rectal manometry,32 and surgery 33

MECHANISM OF IVQMEDIATE REACTIONS
Reacuons to latex probabiy follow the typical

Journal of the Amencan Academy of Dermatology
Tuty 1998

sequence of events seen 1n other immediate reac-
vons.!* Briefly, first exposure to NRL may wnduce
senstuzation. This occurs when a new anngen,
through a senes of steps, mnduces plasma cells to
produce NRL-specific IgE or IgG4 annbodies thar
bind to high-affimity surface receptors on mast
cells. On reexposure, ehicitanon of an allergic reac-
tion occurs when these bound antibodies are cross-
linked by NRL anngens. Mediators such as husta-
mune and arachidome acid metabolites are 1mme-
diately released from mast cells, causing mncreased
vascular permeability, vasodilatation, and bron-
choconsticuon expressed as urticana, hypoten-
sion, and asthma. 54 Type I, laté-phase reactions are
mediated by low-affinity receptors and occur 6 to
12 hours after exposure.’s

POTENTIAL ROLE OF ENDOTOXIN

Mechamsms other than those in immediate-type
hypersensitivity may play a role in latex protein
reactions. Endotoxin 1s a potent proinflammatory
agent produced by gram-negatve bacterta. It has
been linked to wntadon of skin,’% eyes, and
lungs.$758 Clinical symproms range from skin ery-
thema and respiratory distress to fever, malasse,
and shock. Williams and Halsey>? found that endo-
toxin was 3 highly significant contaminant of some
latex gloves, The mighest levels of endotoxin were
found 1n powdered examimnanon gloves caused by
heavy bacterial conraminadon of comstarch slur-
nies used dunng manufacmunng. These researchers
found that endotoxin was not physically asscciat-
ed with powder (as are latex proteins) but instead
was released in assoctauon with tny respirable
particles.50 These findings suggest that endotoxin
may be responsible not only for skan umitanon, but
also for enhancement of allergic reacuions to NRL
products, especially powdered gloves.

DELAYED-TYPE HYPERSENSITIVITY TO
LATEX

Many allergic reactons to rubber are DTH reac-
tons to chemicals added to NRL dunng manufacrur-
ing. These DTH reactons and allergens ars not the
subject of thus review, and readers are referred else-
whereél-6¢ for such wmformation. There are few
reported cases of DTH to raw latex without added
chemicals. 8566 Wilkenson and Beck$? patch-tested
822 pauents to ammoniated latex applied m Finn
Chambers. Ten paoents had positive patcn tests
latex, half of these were also prick test posiave [©
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Table IV. Latex sensiavity in the general populanon

Authorts) Populatfon Sample size Test “% Pomove
Turjanmaa%? Consecunve allergy clime patents 13¢ Scracch 0.8
Moneret-Vautnn ez al.’®  Allergy clime panents without nisk factors 272 SPT 04
Turjanmaa® Consecutive preoperative panents 800 SPT 013
Porn et ai.7! Papents seen for annual check-up 365 SPT/RAST 2.3
Ownby et al.™2 Bload donors 1000 RAST 63
Merret et al.™ Blood donors 1436 RAST 79

RAST, Rachosllergosorbent test: SPT. skm prick test,

laeex. These rare DTH reacuons to latex should be
interpreted cautiously because chemucals such as
1,2-benzisothiazolin-3-one, a recognized cause of
DTH allergic contact dermatius, may be added to
raw latex 12 the country of ongn.55 Patch tesnng
with glove pieces should also be wnrerprated with
caunon because ingredients of glove powder, such as
epichlorhydnn and sorbic acid, may cause DTH.®

PREVALENCE OF LATEX ALLERGY
General population

Prevalence of latex sensiuvity in the general
populanon is probably less than 2% (Table
I[V).3469-71 Sudies analyzing serum samples from
blocd donors™73 indicate hugher rates of sensiti-
zation probably because health care workers,
kanown to be at risk for latex allergy, are more like-
ly to donate biood.

Lmportantdy, not all persons who show evidence
of sensiuvity by tesang have or will bave clirucal
symproms. Smdy design obviously aifects report-
ed prevalence rates; people without symptoms are
less [ikely to answer quesucnnawres and undergo
tesang ¢

“TAtopic patients

Predisposing risk factors for the development of
latex ajlergy are summarized in Table V Studies of
atopic persons wmdicate latex sensiivity rates of
3% 10 9%, whereas rates 1n atopic children without
other nisk factors are 2% to 4%.70.71.73 This lower
rate 1t atopic children compared wath atopic adults
probably stems from less exposure o NRL prod-
ucts with hugh allergen content such as gloves.

Spina bifida

The first casas of laiex-induced anaphylactc
shock dunng surgery in cluldren with spina bifida

were reported in 1989 and 199030.77, many more

Table V. Risk factors for development of latex
allergy”

Occupanonal exposure 0 laex
Health care workers
Rubber induszy employees
Jamitonal workers
Food handlers
Mulaple surgical procedurss
Panents wath spina niida
Panears with congenital abnornmaliaes
Frequent mucosal exposurs to NRL products
Dental
Contracepave
Daily urinary cathetenzanon
Manual fecal disimpaction
Preexisung hand eczema
Atopy
Female gender
Fruuc allergy

*Adapied from Barwh EC. Nurse Pract 1993,18.54-8

followad.53.783.79 In 1991, the Centers for Disease
Conwmol (CDC) alerted the medical community o
thus high-nisk group.8¢ Currendy 8 of 10 anaphy-
lacuc reacuons occumng dunng surgery 1o all
children are due to latex allergy The nsk of ana-
phylaxis to latex w3 chuldren with spina bifida has
been esumated to be 500 ames greater than the
general population, probabiy because of the nesd
for muluple surgeries.8182 Most smdies have
found latex-sensiuvicy rates of 30% to 51%,70.83-89
although a recent study demonstrated a rate of
65% %0 Lower sensiuvity rates have been reported
from mostly questonnamre studies.31-%¢ Of course.
aot all of these children have chmcal symptoms.

Qccupational

As summarzad 10 Table V1,95-115 most studies
esumate latex sensiavity in health care workers

L3
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Table V1. Occupanonal prevalencs of latex sensinvity

Author(s) Population Sampie nze Test Yo Positive
Berky, Luciano, James®3 Dental workers 1043 Quesuonaaire 14
Rankin, Jones, Rees96 Deatal schooi staff 526 Quesaonnare 15
Tipinem ez al.97 HCWs 1526 Quesuonnare 33
Katalans, Widmer, Lazarus?8 Dearal school staff 177 Questcopare 33
Kujala and Requla®® HCWs 534 - Quesuonnaire 44
Tunanmaas? Hospiral empioyess 512 Scrach 3
OR nurzes 71 Serach §
CR doctors 34 Scratch 7
Salkae and Chri®@ Laboratory technologists 230 RAST 1
Akasawa et al76 HCWs 601 RAST 2
Wrangsjo et al 10L102 HCWs 202 SPT/RAST 4
. Kaczmarek et al.13 HCWs 504 RAST &
Enksen er a]. 10+ HCWs 200 RAST/EHRT 17
Harf] er a], 103 HCWs 128 RAST 21
SPT 19
Capriles-Huletr et al 9t Lst yr denral students 43 SPT 0
OR HCWs 80 SPT 3
Beaudoun et al.106 Hospual employees 907 SPT 3
Arellano, Bradley, Sussman?3 Anesthesiologists 101 SPT 10
Lagier et al 107 OR nurses 197 SPT 11
Sussman and Lisgi®® HCWs 1351 SPT 12
Yassin et al, 109 HCWs 224 SPT 17
Charoug!10 Symptornanc HCWs 39 RAST 49
Jones er al.1l! Symptomatic HCWs 41 SPT 68
Bubak er al.!12 Sympromanc HCWs 49 SPT 69
van der Walle and Brunsveld!!?  Hairdressers with rubber 48 Scrazch 10

glove exposure

Tarlo er al.tl4 Glove factory workers 81 SPT 11
Monerat-Vaumn et al,™ Qccupational expasure 31 SPT 29
Heese et al.!l1$ Occupanonal exposurs 39 SPT/RAST/Use 33

HCWs, Health cars workers; LHRT, leukocyte tistaimune release test: OR, operatng room: RAST, radioallergosorbent wst: $PT, skig prick test

without symptoms to be 2% to 17% Simular rates
of sensinzanon are found 1n other workers who are
regularly exposed to NRL gloves, such as glove
factory wortkers (11%)!14 and hairdressers
(10%) 113 When health care workers with symp-
toms are tested, up to 69% show evidence of sen-
siaviey H2

In addinion 10 contact wrneana, persons occupa-
nonally exposed to powdered NRL gloves are at
higher nsk for the development of rhinoconjunc-
uvius 2n0d asthma. There have besn oumerous
reports of health care workers disabled in the
workplace from respuratory symptéms, which
were subsequently hinked to aerosolized latex pro-
tewns 116113 A large smdy of occupauonal asthma
confirmed by skin prick tests (SPTs), as well as
mhalanen challenge tests, wndicated a prevalence
of 25% 1'% Smaller and less well-designed

studies have shown prevalences as high as
389.27.99.103,114,120

QOther risk factors

Presence of multple nsk factors increases the
incidence of latex sensiovity More than half of
latex-sensiuve health care workers 1n one swdy
reported a history of hand dermatns before the
development of contact urucana and systemuc
reactons. More than three fourths of Taylor and
Praditsuwan’s series!?! of predomunantly female,
occupatonally exposed, latex-allergic persons had
current or prior hand eczema. Arellano, Bradley,
and Sussman’s found that atopic physicians were
19 umes more likely to be SPT positive to latex
than nonaropre physicians and nine umes more
likely to be SPT posiave than atopic contol sub-
jects who were not ctcunatonally exposed 73
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. Moneret-Vaummn et al.’0 mnvesugated nsk factors

of atopy and exposure 1n 569 subjects and found
that these factors were not just addiave, but syner-
gisuc Latex SPT posiavicy was 0.4% for neither
nsk factor, 6.9% for exposure alone, and 9 4% for
atopy alone. Atopy and exposure together, howey-
er, increased the posiuvity rate  36%.

Female gender increases the mncidence of latex
sensiuvity Tomazic et al.’¢ found a female pre-
domunance of 3:1 tn a review of 1435 cases of latex-
induced systemmue allergic reactons. This female
predomunance may be amributable to the fact that
more women are employed in high-msk profes-
sions. Other factors, however, may also play a role.
For example, 1t 15 known that female hormones
enhance histamine release. 22123

Although artenuon to high-nisk groups may
help screen persons for latex seasiavity, 1t is
important 1@ remember to ask all panents apout
sensitivity. Diaz et al.!2¢ described three women
withourt risk factors in whom anaphylaxis devel-
oped from latex gloves wom by obstemicians dur-
g the délivery of thewr chuldren.

WHY INCREASE? \

The CDC published a report on Aug. 21, 1987
that came to be known as “umversal precaunons.”
It emphasized the need for all health care workers
to routnely use approprate barrier precaunons,
such as gloves, when contactung bedy fluids. To
meet this demand, new inexpernenced glove man-
ufacrurers produced poorly compounded, inade-
quately leached products. These gloves contamned
unprecedented concentranons of protewn allergens,
whuch sensinzed thousands. Annual glove imports
rose dramatcally from less than 1 billion gloves
about 11 billion by 1992. Duntng the late 1980s, a
glove glut ensued, pnces plummeted, and many
new manufacturers foided. However, a newly sen-
siuzed populanon conunued to have problems,
even with previously used, high-quality prod-
ucts '3 Today, despute pleas from the FDA to man-
ufacturers for aghter regulanons, allergen levels 1n
gloves can vary 40-fold from batch to batch.128

DIAGNOSIS £

Fig 1 outlines a reasonable approach to diag-
nosing latex allergy As with any diagnosis, a
detailed hustory and thorough clinucal examnation
are essennal Evidence of nsk factors and hustory
of immediate svmptoms should prompt an avalua-
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Table VII. Diagnostc tests
Research Qllnfend
Cytomemc assay SPT
Radioummunoassay RAST
Basophi histamune Latex allergosorbent test
release tast Use test
Flow cytomery - Rub test
Immnnobiots Scratch chamber test
ELISA Inmadermal test
Inhalanon tests
Cross and rocket Open and closed
immunoelecopharesis parch tests
Reverse enzyme Larex-specific anubody
uRmunoassay assays

ELISA, Enzyme-linked immungsorbent assay

non. DTH 10 rubber addinves and immediare reac-
uons to latex protens may coexist; therefore both
parch testing and evaluatnon for latex anubodies
may be necessary 12! A climical examnanon show-
ing patchy or diffuse eczema or wrncana (or both)
on an exposed body part 15 ¢lassic Hands can
wansfer allergens to other body parts, especially
the face, resulung 1n unusual presentauons.

As summanzed in Table VII, multple tests have
been developed to detect latex allergy. Most
experts feel that SPT with diluted latex antigen
extracts 1s the most sensiuve and, therefore, the
standard for detecung latex allergy. Unformnately,
although commercial, unstandardized exwacts are
available in Europe (Stallergenes) and Canada
(Bencard), the FDA has yet to approve a skin test-
1ng latex extract for use i the United States.!27 As
a result, climcrans often resort to skin tesung with
office-made extwacts.

SPT

Glove brands vary greatly in allergeaicity,
Turjanmaa et al.128 found that prick test posiaviry
of solutions made from 19 brands of NRL gloves
among 40 sensitive persons vaned from 8% w0
§7%, and relaave concenmanons of total protetn
gloves ranged 3000-fold. Therefore a known ailer-
geme brand should be chosen to make prck solu-
uons, and 1deally concomutant tesung of three du-
ferent brands 15 recommended.™

Most invesugators prepare prick solutions by
surmng twenty L cm? (1 gm) glove squares i 5 ml
of stenle saline for 15 munutes. Glove pieces are
then remcved and the solution 1s stored o 2 stertie
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Compieta History/
Full Skin Exam
+ nsk factors
+ clinical symproms and signs suggestung
contact dermatitis or urticana
Evaluats OTH by Patch Tasting to rubber z2dditives
d specific
mﬂ:&s -"'_.] F - or + with mmediate symptoms
—— RAST
{due to low sensivity, may not »
obtain RAST and go directly to SPT)
avoid NRL ..*“_‘ -
Y
SPT, Scratch Chambar and/or Usae Tes?
avoid NRL ¢_"'__I N
Y T
Consider ather If comunetival/respiratory symptoms
urticanal-inducing are promnent, censider inhalation
agents or wHtant challenge test, nasal provocation test or
dermatitis hooded exposura chamber !

Fig. 1. Diagnos:s of latex allergy Dagger Epmnephrne and resuscilaion sguipment are
recommended if these diagnosuc tests are performed. DTH, Delayed-type hyperseasiuvi-
ty; &¥RL. patura] rubber latex; RAST, radicallergosorbeat test; SPT, skin prick test
(Modified from Hamann CP Am J Contact Dermants 1993;4 421)

bottle. No preservauves are needed if the test
material 1s refrigerated and replaced monthly 74
The swock solugon may be diluted i1n saline
1 1,000,000, if no reacuon 1s noted at 15 munutes,
then subsequent tncreasing concentrauons (e.g,
1.100,000, 1 10,000) are tested.¥” Histammne dihy-
drochloride (10 mg/ml) and saline are used as pos-
1uve and negauve contols, raspecavely ™

Tesung 1s done by placing a drop of diluted
anugen soluton on the skin and gently prciang
the skin with 2 lancet. The remainmg solunon is
geady wiped away with bloting paper. Fifteen
munutes after applicanon, the wheal 1s measured
by adding the two largest perpendicular axes and
dividing the sum by two. A positive reacnon 1s
defined as a number equal to or greater than half
the value of the tustarmune conerol. The r1sk of sen-
sitizaqion after skin pack tesung 1s unclear 7+

Although anaphylacuc nsk dunng pnck tesung
1s mummized by wunally using very diluted solu-
nons, phys:ic:ans should be prepared with resuscia-
ton equipment and eptnephnne.!?? 130 As summa-
rized in Table VIII, 131136 most studies indicate SPT
sepsinvity and specificity rates of at least 90%

Radioallergasorbent test

A radioallergosorbent test (RAST) 1s an in vico
test 1n which solid phase allergen ts incubated with
serum to wnduce specific anugen-anabody reac-
nons. Radiolabeled ant-IgE anunbodies are mixed
wnth solid-phase allergen-anubady compiexes, and
bound radioacnvity 1s measured 127

At least two RASTs are available 1n the Unuted
States. AlaSTAT by Dragnosuc Products
Corporatton  and ImmunoCap by Upjohn-
Pharmacra. As senumnarized in Tabie VIIL although
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specuficiues range from 80% to 87%, sensitivites
are low (50% 10 90%), makurtg these poor screening
tests- A negauve RAST does not exclude latex sen-
siavity Latex-sensiuve persons with documented
posiave RASTs who avoud latex products for sever-
al years have subsequently developed negauve
RASTs.*} Presumably, i the absence of allergen
exposure, specific IgE concentration decreases over
ume. Nonetheless, because 1t 1s easy to perform and
carries no 113k of anaphylaxis, RASTSs remain a
dragnostic opton, 18 and there 15 evidencs that sen-
siaviaes. of latex RASTs are improving. Jaeger et
al.?7 found a correlanon of 82% berween IFE-RAST
and latex SPT. The latex allergosorbent test (LAST)
15 swmular to RAST, but avords radioisotopes. It can
be performed in less than 6 hours and correlates
well with latex RASTSs.139

Use test

A use test involves applying a latex glove
directly to a wet hand; a2 vinyl glove serves as a
contol. First, one wet finger is exposed to a glove
finger for 15 munutes. A posiuve test is defined as
two o five urucanal wheals. If no reacuon 15
observed, the enare glove is applied to 2 wet hand
for an addiuonal 15 muputes. If no wheals are
noted, exposure can be lengthened to several days.
This test cames a nsk of anaphylaxzs.’ 140

Rub test

The rub test 1s 2 modificanon of the use test wn
wiuch latex fluid, a glove piece, and/or glove pow-
der are repeatedly rubbed nto the volar aspect of
the forearm. A positive reacuon is defined as one

_ -—0r more wheals, Thus test also carnes a nsk of ana-

phylaxs. 141

Scratch chamber test

A scratch chamber test ts performed by using a
lancet to create a § mun scratch on the volar aspect
of the forearm. A small prece of latex glove morst-
ened with saline 1s placed 1n 2 Finn Chamber and
applied over the scratch for 15 to 20 munutes. A
posiuve reaction 1§ defined as in prick tesung. This
test carmes a nisk of anaphylaxis, and faise-posiuve
reacnions are well documented.®9

Intradermal test

Intradermal tesung involves injecting diluted
anngenic solutions direct!v under the skan Reports
of anaphylaxis!#2143 advocate aganst this test,
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five deaths occurred from ingadermal tesung 1n 3
42.year study pertod.!30

Basophil histamine release test

The basophil histamune release test 1s an 1n viro
test 1n which donor-washed leukocytes are incu-
bated with diluted latex anngen. Histamine release
by basoptuls 1s measured directy by flucromeme,
enzymanc, or immunolegic methods or indirectdy
by enumerating degranulated basophuls. It s a
bme-consurmng and expensive lest but cammes no
risk of anaphylaxis and has a sensiavity rate com-
parable to SPTs. Turjanmaa et al.13 sudied 15
patients with latex contact urncana and found that
the basophil fustarmine release test was posiuve 1n
93% compared with a commercial RAST posiavi-
ty of 60%.

Inhalation tests

Several tests detect mucosal sensmvity to latex.
The workplacs challenge test involves measunng
spiromerry i workplace and nonworkplace envi-
ronments.!20 The inhalanon challenge test
nvolves measuring spuomeny 2t [3- to 30-munue
intervals while subjects handle latex gloves; vinyl
gloves are used as controls.!!9 The nasal provoca-
nen test consists of applying a substance on a ¢ot-
ton swab to the nasal mucosa for 5 munutes
Responses are thomutored with antenor rhinoscopy,
rhinomanormetry, and measursment of nasal secre-
uons. Sensiovity and specificity of thus test have
yet to be determuned.!44 The hooded exposure
chamber system produces a precise and repro-
ductble NRL allergen-comstarch parncle cloud of
umform size that simuitaneocusly challenges the
eyes, nose, and bronchs, 143

Latex-spectfic IgG

Latex-specific [gG has been reported as an wndi-
cator of latex sensiavicy Higgns et al.'%6 found
that control subjects had low levels of latex-specif-
ic IgG annbodies, whereas those known to be
latex-sensinve demonstrated much ugher levels. A
Japanese study found that latex-specific 1gG was
at ledst mine umes mors common than IgE
atopic children and six times more common in
hospual workers.”8 Alentus et al.!¥7 found erght
lacex antigens commuon to both IgG4 and IgE anu-
bodies, which suggests that [gG4 anubodies may
play a role mn the pathogenesis of latex allergy )

The presence of 1gG$ anubodies 1n the sera ot
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Tabie VIII. Sensiavity and specificity of diagnosac tests
Skin prick test O
Author(s) Sample size Sensitivity (%) Spealaty (%)
Rueff, Thomas, Przybula!3! 63 NRL solunion 91 92-95
NRL sap 100 74
Turjanmaa, Reunala, Rasanenl32 15 NRL soiznon 100 NR
NRL sap 30 ]
Ebo et al.133 33 95 100
Kadamn, Field, Charous!3* 33 NR NR
Blango et al 135 50 NRL exmract 98 Both extracts 96-100
- - Glove extract 72-96
Pecquet, Leynadiez, Dry33 17 NR « DNR
Turjanmaa et al. 136 15 NR NR
Beaudouin et af. 106 907 100 99

AlaSTAT, RAST produced bv Diagaostic Products Corporanion, BHRT. Basophul histumine retease rests /fmmunoCap, RAST produced by

Upjobn-Pharmaca: MR, not reported.

latex-allergic panents may be due to prolonged
and intense anugen exposure.l4® In viro evidence
shows that mterleukin-4 upregulates both I[gE and
IgG4 production,!#? and thus may explan the con-
comurant occurrence of IgE and IgG4 anabodies in
latex, food,!5® and insect sting allergies.!51 The
signtficance of allergen-specific [gG anubodies 1s
controversial and, as the aforementoned swudies
indicate. not parucularly specific.

DIFFERENTIAL DIAGNOSIS

[f tests are negauve and suspicion for type [
allergy remamns, evaluation for other types of
urucana should be considered. Nommmunologic
urticana oceurs without previous sensiuzatton and
can be caused by chermucals that directly induce
degranulaoon of mast cells. Sorbic acid, found in
some glove powders. can induce nomummunologic
contact urticana, 152

Immediate-type allergic reactons to rubber
additves (which usually cause DTH) have been
reporied. Fuchs and Wahl!3? described two
patients with urticarial patch test reactions o
tetramethylthiuram disulfide, mercapo mux, and
p-phenylenediamine mux. Helander and Makelal34
reparted a kirchen worker with contact urticana to
rubber gloves who had negative immediate and
delayed patch tests to standard rubber allergens
and gloves. Scrarch tests, however, were posiuve
to zinc diethyldituocarbamate, an accelerator, as
weil as a glove piece. Belsito?® descrbed three
pauents with rubber contact urticana with positive

scratch tests to mercaptobenzothiazole, carba mix,
and black rubber mix. Wrangsjo, Mellstrom. and
Axelsson!5 described a RAST-posiive and
scratch test—positive pauent who also had an
urticarial response to two accelerators, zine pen-
tamethylene dithiocarbamate and zinc dibutyl
dithuocarbamate. The sigmificance of these imme-
diate reactions to rubber additives ts uncertain,
well-designed large studies are needed to rule out
false-posinve tests caused by contarmnants.

Although granulomatcus responses o com-
starch are well described.!56:157 there have also
been several reported cases of contact urticana to
comstarch 1n gloves.2339.158.15% Most researchers,
however, believe this unmediate hypersensiuvity
is due not to cornstarch 1tself but rather to contam-
ination by latex protein allergens.l® Pure powder
supplied by manufacturers, in several cases, did
not induce urticanal reactions, 2912128 and no
maize-specific IgE anubodies were idenufied.
Mulk allergy may also masquerade as latex allergy
because casem may be added to powder during
manufactunng.'®

VARIABLES IN ANTIGEN DETERMINATION

Idenuficanon of major latex allergens 1s impor-
tant for two major reasons First, diagnosuc accu-
racy will greatly umprove, enabling the develop-
ment of standardized extracts of weil-character-
1zed latex allergens. Second, once anugens are
characterized. thewr source (hiologic vs indusay)
can be deterruned and eltmunated. 161
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RAST , Qther tests
Seaudvity (%) Speaficity (%) Senntivity {%)
89 37 NR
53 NR Secrarch 86
Use tasz 92

ImmunoCap 97 83 NR

33
54 NR SPT/Use tast 78
ImmunoCap 86 80 NR
AlaSTAT 84 80
76 - NR NR_
60 NR BHRT 93
NR NR NR

Unformnately, there are multiple vanables that
make detection and characterization of latex aller-
gens difficnlt. Different protemns are produced by
H. brasiliensis dunng different seasons and by dif-
ferent plant hybnds. Variations in collection,
preservanon, and compounding of latex can lead
to chemucal hydrolysis resulting in different pro-
tein profiles. Haptenization with vanous com-
pounding chemicals may alter bioavailability and
antngenicity Modificanons can also result from
different isolanon detecnon methods.!62 Finally,
nuances of individual immune systems can pro-
duce different reaction patterns when challenged
with identcal proteins.

The source of NRL (crude nonammomated
latex [(NAL], hugh or low ammomated latex [AL],
rubber tree leaves, dry rubber, or latex-contziming
end products such as gloves) used for extracuon
and tesung 1s sall under debate.163.164 Hamilton et
al.185 found that glove extracts were more sensiave
1 detecung latex allergy than NAL or AL. Jones,
Scheppmann, and Yunginger!é® found that
extractable latex allergen levels vaned 50Q-fold
among 27 medical latex gloves and 6- to 40-fold in
the same brand sampled at different tumes.
Turjanmaa and colleaguesi23.167 performed skin
tests with extracts from 17 brands of latex surgical
gloves and 16 brands of latex condoms and suu-
larly found that allergemcity vaned widely.
Yunginger et al.!1%8 reported a cross-sectional study
of 71 glove brands and found that the latex aller-
gen level vaned over 3000-fold
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Some invesugators have suggested that
ammoruation of latex can result in formanon of
new anugens.!9 Lu et al.l7% investgated this
quesuon and found that ammonia treatment
alters latex proteins but does not create new anti-
geas with novel eprtopes. Makmen-Kiljunen et
al.17! found that AL and NAL shared at least 10
comrnon anngeéns, but a surgical glove extract
had only six of these antgens. The surgical
glove extract also demonstrated one allergen not
found 1n natural rubber, suggesang that rubber
proteins may be altered and/or created dunng
glove magufacturing.

Geographuc differences can resuit in different
antdgenic profiles. Kurup et al.1”2 compared Finns
and Americans for reacuvity to gloves from therr
respecuve countries and to raw latex from
Malaysia and India. The results showed thar per-
sons are more likely to react to exmacts made from
products distmbuted 1n therr country of ongin. As
expected, raw latex extracts were more sensitive
(29 of 45 subjects [64%]) than glove extracts com-
bined (22 of 45 subjects [49%]).

Different patient populations produce anubod-
ies that recogmze distinct latex peptides. In cne
study by Alenius et al.,!7 46 of 57 allergens were
idennfied by patients with spina bifida, 19 of 57 by
health care workers, and 8 of 57 by both groups. It
1s unknown whether sensiuvity ameng different
nisk groups 1s due to different modes of exposure
or if immune responses are modified by medical
condizzons such as spina bifida.

ANTIGEN IDENTIFICATION

As summanzed in Table IX,!143.147.174-183
immunoblotting studies show that IgE from sera of
latex-allergic patieats binds heterogeneously o
many different protemns rangmng from 4 to 200 kd.
Identficanon of one or two major allergens 1s a
daunting task.

Currenily, there 1s no consensus on which pro-
teins are most important. Some authors believe
that protems of 14.6 kd (rubber elonganon factor,
Hev b 1),175-177.180.184-i87 20 kd,!76 22 and 23
kd,!83 and 27 kd#176.183 are parucularly mpor-
tant 1 spma bifida. Others believe that heven (4 7
kd)!39 and prohevern (20 kd)!78.179.190 may be
important antigens. Several other potential anu-
gens have recently been 1denafied with molecular
weights of 10,174 16,191-193 18,18t 2] 147 23,131
25,181 30,4194 36,138 apd 66 kd 18!
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Molecular weight of identiffed zndgen(s) (kd)*

Author(s) 9 § 10 15 20 25 kL] is 40 45 50 > 30
Turjanumaa et al,[28 2* 5 30
Morales et ai. 143 10 24 . 35 100
Turjanmaa and Reunalals? 3 10
Turjanmaz et al,!0 10
Alentus ot 2l.169 4 14 21 70
Alemus et al 147 14 21 29 53
Chambeyron et al. 17 10 15 18 20 25 30 35 &0
Fuchs and Wahi!¥3 23
. Jiegereral? - 14 30 45
Slater and Chhabral?3 14 20 v
Tomaznc et al,. ¥ 0 20 (AL)
4 200
(NAL)
Alenrus et al.176 14 20 7
Czuppon et aL!™? 14.6 58
! (tetramer
of 14.6)
Alenius et 2l 173 14 27
Alemus er a1 14 20 200
Slates and Trybuis? 14.3 26.7
Alemus eg al 1™ 20 30 36
Aarmr et af 180 14 24 46
Cluu et af 181 14 18 23 25 66
Enksen er al, 104 14 21 30—35 44
Nieto et al,182 111213 7 32
Yeang and Ward!%3 22-23

AL Ammomated jatex, NAL sonammomniated Laex.
“Boidface type 1ndicates major antigen.

LATEX ALLERGENS IN AIR POLLUTION

Small parncles suspended :n polluted air are
significandy linked to hospital admissions for
asthma, parucularly in young chuldren. 93 Many of
these partcles originate from abrasien of rubber
ures on road surfaces Williams et al.!96 analyzed
these respirable parucles by opacal mucroscopy,
chemucal solubility tests, and mass specTomexy
and found them to be coasistent with those
observed from latex gloves. Antibody intubinon
assays demoasgared that six of seven sera samples
from latex-sensiive persons were mhibited equal-
ly by rubber ure and latex :glove extracts.
Therefore latex anagens from respirable tire frag-
ments may be immunologically acuve, contribut-
ing o asthema and other respiratory problems.!96 In
a further study by Williams et al.,!97 immunoblots
tentatvely idenufied 2 50 kd protetn 1n rubber tre
fragments. Raspirabie latex allergens may also act

as specific adjuvants for IgE responses by enhanc-
ing reactions nduced by unrelated allergens.!98

CROSS-REACTIONS

Allergies to multiple foods and plants are asso-
crated with allergy to NRL (Table X)*-199-202 ang
allergens common to both latex and food have
been 1dennfied.191.192.203-206 Preincubauon with
latex extracts has been shown to wnhubit binding of
food-specific antibodies and vice versa.207208
Other studies have not supported the associanon
berween latex and food allergy 209210 It may be
tmportant to test fresh food exmacts because com-
mercial extracts have yielded false-negatve
tests, 21t

1t 1s unclear whether latex sensinzanon predis-
poses persons to food allergy or vice versa. Eades.
Keane, and Cullor_gx-’-‘: studied 11 latex SPT-posi-
uve persons and found that food seasitvity




7y
98

P T W

o

Ea—

Lt

Foe

Aot ML s

PRy

L e L

et e L A e i bl o A ke § T = S S

Journal of the Amencan Academy of Dermatoiogy
Voiume 39 Number | i

. appeared concurrendy with latex sensiuzauon. [t

may be that stmufanty of epitopes 1 food and latex
allergens 1s responsible for this observagon. It 13
possible, therefore, that anaphylaxis in latex-sensi-
uve pauents 13 due 1o cross-reacavity among foed
and latex antigens rather than to specific sensitiza-
non with latex.

Fruit-latex cross-reacuvity may be due to ethyl-
ene, a gas used to hasten commercial npening.
When forced to nipen quickly under high ethylene
concenranons, plants produce allergemic wound-
repair protewns that are sim:lar to wound-repair
protewns made by H. brasiiensis.2!3 There are
reports of cosensinzanon to latex and items sterl-
1zed by ethylene.30-214

Reported cross-reacaons of latex with mnedible
plant protens include reactions to profilin, an
allergen present 1n many plant species,?!9 and
ficin, a protease found in the sap of the ficus tree,
Ficus glabrarg.?'6217 Because ficin 15 ualized 1o
many pharmaceuucal, textile, and cosmenc prod-
ucts, it may be an wnportant cross-reactant and/or
cosensiuzmng agent.

PREDICTING ANAPHYLACTIC REACTIONS

Anaphylacne reactions gccur between 1 in 1500
and [ 1n 5000 operanons; approximately 5% to
10% of panents die as a direct result.2!8 It 15 esn-
mated that latex allergy 15 responsible for at least
10% of all intraoperanve anaphylactic reac-
tions.3%33 The rate of anaphylaxis m panents with
spmna bifida 1s approximately 13.5% *!% As these
numbers demonstrate, we need reliable and accu-
rate predictors of anaphylaxis

Unfortunately, preoperauve evaluanon has not
predicted anaphylaxis.?? Kelly et al.?!9 authored a
large study that specifically addressed historical,
lifestyle, and immunologic nsk factors for anaphy-
laxis caused by latex. Of 7389 surgical procedures
done 1 children, 11 (10 with spina bifida and one
with a congemutal urologic abnormaliry) expen-
enced 12 anaphylactic reacuons. Risk factors that
reached stausucal sigmficance included history of
anaphylaxis, history of immediate reactions to rub-
ber products, food allergy, and datly rectal disim-
pacuon. The most important predictve ummuno-
logic evaluanen was tatal IgE level, a nonspecific
tndicator; latex SPT. enzyme-linked immunaosor-
bent assay, and RAST alone or in combinanion
were not stagsucally sigmficant. 219

In the same study, umivanare analvsis deter-
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Table X. Food allergies associated with latex
allergy

Avocado”®
Banana®
Chesmut®
Kiwt
Passion fruc
Peach
Mango
Piuneapple
Fig
Canrtaloupe
Apple
Papaya
Pear
Melon
Cherry
Whear
Turmup
Spuwach
Portato
Celery
Tomato

“Highest assoctanon.

mined that the following variables were sensiuve
but not very specific: latex sensiavity, history of
asthma, history of 1mmediate reactions to rubber
products, foed allergy, or rash caused by adhesive
tape. The most specific, but not very sensitive,
vartable was the need for daily rectal disimpaction.
Anaphylaxts was best predicted by a combination
of the following three factors: RAST or SPT posi-
avity to latex, lustory of immedrate climcal symp-
toms o rubber products, and daily rectal disim-
pacuon. The authors concluded that although SPT,
ELISA, and RAST are nelpful for i1dentfying
patients who are sensinve (o latex, these tests lack
specificity for predicting anaphylacuc reacuons

Climical history in combination with total serum
[gE was a more sensiuve and specific predictor of
pagents at nsk for anaphylactc reacuons 219

PRECAUTIONS

Muluple educauonal resources are available
(Tables XI and XII) Pauents and physicians can
take precautions {0 prevent sernous reacuons
(Tables XIT220.221 and XIV) Prevenucn of sensi-
tizauon 1s an ideal goal. especially for those at
high risk. Many hospitals now have latex-free
operaung rooms used specifically for chuldren
with spina mfida and other congenital anomalies
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Table XT. Latex allergy sources

Organizanons

ALERT, Allergy 1o Latex Educanon and Resource Team, Asthma/Allergy Ceater #795, PO Box 1997, Mibwaukae,
WT 53201 (414-677-9707T)

ELASTIC, Educauon for Latex Allergy Support Team and Informanon Cealinon. 176 Roosevelt Ave., Tomngton,
CT 06790 (800-482-6869)

Spia Bifida Associaton of Amenca, 4590 MacArthur Blvd., NW, Sunte 250, Wastungton, DC 200074226
(800-621-3141 or 202-044-3235)

Publicanons

The ABC's of Latex Allergy, pauent educanon pamphlet, Asthma and Allergy Foundanon of America, 1125 15th
St., NW, Suite 502, Washington, DC 20005 (202-466-7643)

Resource Carziog, 145 Wetzel Rd., Pittsburgh, PA, 15209-1127 (800-618-3129)

Latex Allergy- Protect Yourseif, Protect Your Parnenrs, Amenican Nurses Associanon. Workplace Informanon Seres,
600 Maryland Ave., SW, Suite 100W, Washmeroz, DC 20024-2571 (800-274-4ANA)

Natral Rubber-contairung Medica! Devices; User Labeling, Department of Health and Human Services, Food and
Drug Admunistration, Docket No. 96N-0119, 21 CFR Part 801, Federal Reguster, Vol. 62, Ne. 189, Sepc 30, 1997
For mores infermaton contact Donald E. Marfowe, Center for Devicas and Radiclogical Health (HFZ-100), Offics
of Science and Technology, Food and Drug Admuiswanon, 12725 Twinbrook Parkway, Swte 217, Rockville, MD
20852 (301-8274777)

Guidelines for the Managemens of Latex Allergies and Safe Latex Use in Health Care Facilines, Amencan College

of Allergy, Asthma and Immunology, 85 W Algonquia Rd., Swite 550, Arlington Heights, IL 60005 (847-427-
1200)

Latex Allergy News, nformation-shanng velucle of ELASTIC, 176 Rooseveit Ave., Tomngron, CT 06790
{800-482-6869)

Immunology and Allergy Clinies of North America, February 1995, Vol. 15. Guest Editor Jordan N. Fink, MD
Entre 1ssue devoted to latex allergy
QOther

Medic Alert (10 obtam allergy alert ID braceler); 2323 Colorado Ave., Turlock, CA 85382

Med Warch (1o report problems wath products to the FDA): Food and Drug Admumstzanon. Med Watch Offics,
Room 1765, 5600 Fishers Lane (HE2), Rockonlle, MD 20857 (800-332-1088)

Table XTI. Latex allergy information on the Intemnet

Orpamzation/Topic Weh site

Latex Allergy Links hurp/fwww nescom.com/~nami/latex_allergy hmmi
The LAIR (Latex Allergy Informanon Resource) hitp/fmediswww cwru.edw/dept/anesth/lar/lar imm
Latex Allergy Help hitp Jrwww. latexallergyhelp com
Foundauon for Latex Allergy Research and hitp./fwww flare.org

Educanon (FLLARE)
Allergy w0 Latex Education and Resourcs Team (ALERT) herp:/fwww.execpe.com/~trukaras/ALERT/
Latex-Allergy Home Page herp-//allergy mcg eduw/physicians/ltzhome.hml
Federal Register Nonce: Latex-contaming Devices; hutp/fwww fda govicdrh/fré24 1 xf. heml

User Labeling
PALS (Physicians Aganst Latex Seasization) hitp [rvww.pals.ney/
ELASTIC (Educaton for Latex Allergy/Support hitp /fwww netcom.com/~echdmd/elasnc hrmi

Team and Informanaon Coaliuon)
NIOSH (Nanonal Insomte for Occupancnal Safety and hrp /Awww cdc. govimosh/latexall hnoni

Health 2
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. Table XIII. Providing a latex-safe hosprtal envi-

ronment for panents allergic to latex”

| Use nonlatex examunancn and stenle gloves.

2 Remove ail latex products from pagent’s room.

3 Do not mject or withdraw fluid through rubber
ports of inravenous lines.

4 Subsumie polyvinyichionde, sikicone, and/or other
nonlatex alternanves for medical supphes such as
endotracheal wbes, adhesive bandage soips, bulb
synnges, awways, ventlator bellows.t

5. Stueld direct exposure from certain dry-rubber
equipment. Blood pressure cuffs can be used over
clodung, Stethoscope tubing can be coversd with a
steckinerte.

6. Utlize single-dose ampules for parentaral medica-
ton rather than mulnple-dose vials.

"Modified from Pasquanetio CA. Lowe DAL Schwarz RE. Pedramrics
1993.91 983-6
TExwasive list i Laeex Allergy News 1997; mooductory wssue: 5-9

Meeropol et al.% found that 7 of 16 Shriners chul-
dren’s hospitals surveyed had latex-free operatung
rooms.

SURGERY FOR LATEX-SENSITIVE PERSONS

When surgery is necessary, prophylacuc med-
catcn (Table XV22) is recommended 1 addinon
to latex avoidance. Although this is beneficial 1in
some cases of latex sensinizanon,33220 allergic
reacnons sull occur.23-25 Although some author-
1nes$3.226 do not advocats switching to latex-free
medicauon vials and synnges, there have been
reperts of raacuons (o latex 1n these sources,227-20
A detailed anesthesia protocol describing equip-
ment, set-up, and management for surgical latex-
sensitive patients has been developed at the
Clevetand Chuc and 1s posted on the Intemner 231

LATEX SUBSTITUTES

For sources of nonlarex surgical and exammna-
uon gloves, low allergen latex gloves, and DTH
allergens i gloves, several excellent references
are avatlable, [%115232-235 [5ts of latex-safe alter-
nauves to many products found in hospital and
home environments are also available.?2! Five
major glove alternauves are bnefly discussed
delow :

Polyvinyichlonde (vinyl) gloves are probably
the least expensive and most widely used nonlatex
examenanuon glove aiternaave. Thewr mamn disad-
vantages are inflexbility and permeabilicy to flu-
1ds and 1nfecuous agents.>¥6 237 QOne study found
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Table XIV. Precaunoens for physicians

L. Consider placing informanon sheets and signs
about laex allerpy 1t wainng room.

2. Use nonlatex gloves for all mucosal examinanons

3 Consider using nonlatex gloves for all contacs with
panents.

¢ If latex gloves are to be used, choose powder-fres
and low allergen gloves to decrease aerosolized
anogen 10 workpiace,

5. Screen patents for latex allergy ar each clinie visit
and hospital admssion, “Latex allerzic™ label
should be designated for all those patients with a
climcal mstory. All lngh-nsk panents {myelodys-
plasia, mulnple congental anomahes, or history of
muitiple operations) should be labeled “latex alere”

6. Create awarsness within hospral, clinie, and com-
Iy,

7 Urge development of larex-free operating rooms.
especially for lugh-risk panents.

3. Report incidents to the FDA (800-638-6725).

that 63% of vinyl gloves versus 7% of latex gloves
leaked after repeatedly attaching and removing a
needle from a syringe.Z8 Vinyl gloves may also
contain colorants and formaldehyde, which may
preduce DTH allergy, accounang for approximate-
Iy 1% (5 of 542) of occupational allergic glove
dermanuas 1n one sertes.5!

Polychlorgprene (neoprene) gloves may sumi-
larly contain allergemic accelerators such as
isodiphenylthiourea, carbarnates, and mercapro-
benzothiazoles. Heese et al.l4! reported a latex-
sensitve person mn whom anaphylaxis developed
after wearing polychloroprene gloves. Prick and
patch tests to polychloroprene were negatve. On
inquiry of the manufacturer, 1t was discovered that
an inner coating of NRL (nort declared on the glove
box label) had been added to mumnuze costs.

Carbamates may be found 1n both stenle and
nonsterile examination gloves made of styrene
butadiene block polymers (elastyren) =2
Nonstenile acrylic muile butadiene polymer
(nitle) exammnation gloves can also contam added
chemicals such as mercaptobeazathiazoles and
dyes (Allerderm product wformanon). Stenle and
nonstenle mblock copolymer (polystyrene-b-[eth-
ylene-coburylene]-b-polystyrene) gloves (Tactylon)
were found to be safe i panents with immedi-
ate239 and DTH to NRL. Lahu er al.2%? found one
positive reacuon in 156 persons patch tested to
Tacrylen. '

-
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Table XV. Preoperaave regimens for latex-sensiuve persons”

Start 24 hr preoperauvely and conunue for 24 hr postoperauvely-

Diphenhydramine 1 mgfkg q 6 hr [V/PO (max 50 mg)
Alternanve Terfenadine 30-60 mg q 12 he PO

Methylpredmsolone I mgkg q 6 ar IV/PO (max 125 mg)
Alternanve Predmsone 0 5 meg/kg/dose g 12 hr PO

Cimendine 5 mgfkg/dase q 6 hr [V/PO (max 300 mg)
Altemanve

Ramadine 1-2 mgfkg/day divided q 8 br [V or 3-4 me/kg/day divided q 12 hr PO

{V, [noravenous, max. maxumum: PO, orzlly, ¢, every

“Modified from Meeropol E, Frost [, Pugh L. Roberts [, Ogden JA. ] Pediar Orthop 1993,13 145 Kelly KJ. lmmunol Allergy Clhn North Am
1995 15.139-57 2ad Kwirtkea PL, Becker [, Oyefara B. Danziger R, Pawiowska NA. Swewmberg S. Allergy Proc 19923 123-7

Avalability of nonlatex contracepuve products
1S 1mportant because severe reacuons have been

" reported from mucosal exposure to latex con-

doms.340 Condoms made of processed lamb
cecum do not protect against transmission of
HIV24l and therefore are not pracucal for many
persons. Fisher?*2 recommended that NRL-seasi-
tive men wear a lamb cecum condom under an
NRL condom and that this layening be reversed if
the parter 15 sensiuve to NRL. Unfortunacely,
weanng two condoms has hittle appeal.

Polyurethane male and female condoms are
now available 243 Polyurethane condoms prevent
not only pregnancy but also wransmussion of viral
diseases such as herpes and HIV.2%4.245

It 1s expected that a new male condom made of
Tactylon will also be avalable soon.2* A climeal
tnial has already demounswrated that the breakage
rate of Tacrylon condoms is as low as NRL con-
doms.>*7 Tactylon condoms prevented passage of a
small bacterrophage (27 nm) as effecuvely as NRL
condoms when tested as a surrogate for HIV (80 to
100 nm).238 Tactylon condoms have the added
benefit of possessing no unsaturated bonds and
thersfore are unaffected by condiuons that cause
NRL to deteriorate, such as contact with petrola-
tum products and ozone.248

LATEX PRODUCT LABELING

Manufacrurers use various labels to describe
NRL products. The term hypeallergenic refers to
reduced DTH allergen content and does not umply
latex-free. The FDA resmicts the use of thus label
to products that do not induce DTH during a mod-
ified Draize test iwvolving 200 humans.
Hypoallergenic gloves can sull contan latex and
therefore are not appropnate for persons who are
latex-sensiave €8 Such lapeling causes confusion,
a latex-sensiuve nurse developed anaphylaxis to

stenle surgical gloves labeled “specially formuiat-
ed for hands allergic to latex."2%’ The manufactur-
er used this phrase to refer to the removal of
anaoxidants that cause DTH.2C Incidences such
as this have prompted the FDA to ban the erm
nypoallergen:ic on labels of products contaming
NRL, In the same ruling, the FDA also mandated
that labels of NRL medical devices must state
“Caunon: This Product Contains Natural Rubber
Latex Which May Cause Allergic Reacaons™, dry
natural rubber medical devices must be labeled
“This Product Contains Dry Namral Rubber”
Sumjlar labeling will be requured for nonmedical
devicas conratung NRL that contact humans, such
as NRL adhesives used m adhesive bandage smips
These rulings go o effect Sepc. 30, 1998.5! The
FDA, industry, and the European glove standard
are also developing regulations for “powder-fres”
latex medical devices, 125233

EFFORTS TO DECREASE ALLERGEN
CONTENT

Efforts to mumimuze and ramove allergens caus-
ing type I reactions depend on denufication of
responstble protewns. As the role of specific aller-
gens has yet to be clanfied. current aims at elimu-
natng allergens have focused on decreasing total
amounts of protemn produced dunng manufacmur-
ing. Ammonia, added to fresh latex dunng collec-
tion, decreases exwactable protemn levels.
Cenmifugation halves total protein levels, and dou-
ble cenmfugauon reducas protem levels by anoth-
er 25% to 30%. Dunng compounding, however,
addinon of detergents or potassium hydroxide can
actually increase levels of extractable proteins
Water leaching 1s crnincal, 5 munutes of wet gel
leaching removes §0% of extracrable prote:n from
postvulcanized films and 85% from prevuicamzed

films As much as 90% of extracrable protemn can
-
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be removed by combiung wet gel and dry film
leachung, 252

Vulcanizauon selecuvely favors build-up of
water-soluble proteins on the nside glove surface.
Perhaps because of tus muigraton phenomenon,
postprocessing chiormation appears to be the most
effectuve method of reducing protem content, not
only by renderng remaiming surfacs proteins
msoluble, but also by leaching addinonal
extractable protems. Chlonnauon 1s a necessary
step 10 producing powder-free gloves and may
explain why some larex-sensitive persons are able
to tolerate powder-free gloves. Autoclaving and
applicanon of silicone to NRL surfacas can further
reduce protewmn mgration.253

Although these techmques reduce allergen con-
tent, benefits must be balanced against both
increases in preduction costs and changes mn phys-
ical properues of the finished product. For exam-
ple, chlennaton has several disadvantages. First, 1
umcreases a producnon facibity’s rejection rate by
7% to 20%. Second, it creates a slippery surface
disliked by many climicians. Third, it cleaves 1so-
prene ciains, which decreases stretch and strength
of NRL films and reduces shelf lfe.246
Expenmental types of latex, such as enzymancal-
ly treated or pasteunized latex, may play a larger
role in prevenung latex allergy in the fumre,252

ALTERNATIVE SOURCES QF NATURAL
RUBBER

There are several rubber-producing species
other than H. brasiliensis. The rubber partcles 1n
the common North American desert shrub,
guayule (Parthenium argentatum), CONLaIn Crs-iso-
prene that 1s virnually identcal wo Hevea tubber. 54
Recently, researchers have developed hypoaller-
genic rubber from guayute, wiuch was tolerated by
persons allergic to Hevea latex and demonstrated
supenor resiliency, swength, and elasucity. Thus
technology has been patented, and guayule rubber
medical supplies will soon be available.=3

Immediare-type allergy to guayule has not besn
described; however, rarely DTH may develop,=6
Rodnguez, Reynolds, and Thompson®7 isolated
the sesquiterpene cinnamuc acid ester, guayulin A,
from dried guayule leaf extract and’ determuned
that 1t was a potent elicitor of DTH. Other species
of Partheruum contaun sesquiterpene lactones that
are cytotoxic and produce allergic skin reac-
uons.258 This DTH sensmzation could be a poten-
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ual probiem for persons exposed to guayule rubber
products.

Ficus elastica, the common omamental rubber
plant, produces relatvely low-molecular-weight
rubber protemns and is another potenual alternanve
rubber source. Carey et al.>? found that saven A,
brasiliensis—sensinve health care workers all had
negative SPTs.to . elasnica.

MANAGEMENT

Avoidance of direct contact with latex products
may not be sufficient.280 Swanson et al.26! collect-
ed air samples from }1 medical areas where pow-
dered latex gloves were frequently used and found
that latex aeroallergen concenwanons were up to
115 ames greater than in areas where powdered
latex gloves were never or seldom used. Use of 2
laminar flow glove changing station m one work
area did not reduce latex aeroallergen levels. Use
of powder-free gloves appears t0 be more effective
in reducing aeroallergen levels, as demonstrated
by Tarlo et al.262 who showed thart the asthmane
and anaphylacuc reacuons of a hospual laboratory
techmeian could be conmolled by her coworkers’
use of powder-free gloves. Vandenplas et al.?63
sumularly found thac latex gloves with lower pro-
tein and powder contents sigmficantly reduced the
nisk of development of asthmatic reacttons wm eight
health care workers who showed latex-induced
occupanonat asthma durning nhalanon challenge
tests.

Treatnent of symptoms with topical steroids
and oral anuhistarmunes has been the manstay of
treaament for latex allergy Hyposensiuzauon has
pot been successful. Immunotherapy, although sull
expenmental, holds promuse for future therapy
Slater et al.2%4 found vaccines with cloned Hev b 5
DNA sequences wmlubired IgE responses to Hev b
5 m mce sensitized to thus anugen. These resuits
suggest that DNA vaccines with encoded ailergens
may offer 2 new mode of allergen ummunotherapy
for persons with latex allergy

FUTURE ISSUES

Latex awareness 1s growing Natcnal television
has aired exposés such as ABC's 20/20 “Latex
Allergies.” A recent ficuonal drama, NBC's ER,
depicted a medical student having an anaphylacuc
reacuon to latex gloves. Many hosprtals and orga-
mzatoas such as the Nauonal Insttute of
Qccupatonal Safery and Health and the Amencan

=
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Academy of Dermarology have already formed
latex task forces..These commuttess not only
deliberate on 1ssues regarding educanon and
development of latex-safe areas, but also address
potennal legal mplicanons. The Amencans with
Disabilitnes Act and the Federal Rehabuditaten Act
of 1973 may requre accommodation (e.g., lower-
g allergen levels and special protective equup-
ment) of employees with latex allergy.285 Lawyers
are already advernsing for clients on latex Web
sites, and there are at least two class actuon law-
swts 10 the Uruted Statss filed against manufacur-
ers of NRL gloves.2% Bills eatirely banning pow-

“dered latex gloves 1n health care-facilines have

been wnroduced 1n Oregon, Minnesota, and New
York.267 Implicatnons of these heated legal debates
are far-reaching and affect whom, how, and with
wiat tools medicine is pracuced.

SUMMARY

Latex allergy affects thousands of people in
several major nsk groups. Although progress has
been made duning the past decade in identfying
respoasible anngens, much research 1s needed to
develop safe, accurate, and reliable tests for
detecung latex allergy. Almost 50% of hospual
products contain NRL, eliminaung these sources
of sensinzanon and educaung those persoms at
nisk without causing uranonal public responses
are ongoing goals.
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B. Gilmour RF Inmaoperatve anaphylaxiss an associa-
non wuh latex sensitvicy | Allergy Clin Immunol
1991,87 662-6

Jones IM, Sussman GL. Beezhold DH. Latex ailergen
levels of injectable collagen stored 10 synnges with rub-
ber plungers. Urology 1996.47 398-502

Vassallo SA. Thursten T4 Keum SH, Tradees (D
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CME examination
[nstructions for Category [ CME credic appear 1n the front adverusing secuen. See last page of Contents for page number.

Questons 1-31, Warshaw EM. J Am Acad Dermatol 1998;39-1-24.

Idenaficanon Nao 398-107

Jwrections for quesnans [-15: Give single best
response.

7. Each of the following statements regarding endo-
1oXID 1S TNe excepr

1 A mature Hevea brasiliensis tree produces suffi- . it can cause wmaanon of sian, eyes. and lungs,

cent latex to make approximately how many paurs
of gloves per week?
a i
b 10
¢, 100
d. 500
—e. 1000

2. Accelerators such as thinrams, carbamartes, and

mercaptobenzottuazales are mmportane for conmol-
ling the rate and completeness of what step 1n glove
producuon?

a. Cenmfugacon

b. Compounding

c. Coagulanon gven cunng

d. Vulcamzaoon

e. Powder zpplicaton

3. Whar procass discovered by Goodyear m 1839 cre-

ates disulfide bonds that cross-hnk ¢is-1,4 polyiso-
prene chains to each other?

a Cenmfuganon

b. Compounding

¢. Coagulagon oven cunng

d. Vulcamzatcon

e. Powder application

4 What are the two crucial vantables thar influence

degree of prote:n removal dunng the post-oven
leaching barth i glove production?

a Temperaturs and detergent

b. Detergent and time

¢. Temperature and tme

d. Detergent and rate of water exchange

¢. Time and rate of watar exchange

5. Clumical mantfestangns of type I immediate hyper-

sensiavity to latex may include
a. urocaria and pruricus

b. nausea and vomuting

c. rhimts and conjuzcuvies

d. a2 and ¢ only

e. a b ande

6. Apaphylaxis caused by latex allgrgy has been

reported after contact with

1. squash balls

b. food prepared with latex gloves

¢ ar expelled from a whoopee cushion
d aand c ondy

e g & and¢

b. high levels have beea found 1n contawers used
for collecung raw latex.

¢, it 1s produced by gram-neganve bactena.

d. It 1s physically associated with any respirable
paracles.

e. hugh levels have besn found m powdersd latex
examinacton gloves.

8. The prevalencs of laex sensiuvity m the general

populaton 1s approximately
a 0% wi%

b 3% 0 5%

c. 9% e 0%

d, 13% o 15%

c. 18% w0 20%

9 Rusk factors for development of latex allergy

include each of the followng except

a preexisung hand eczema

b. atopy

c. frurt allergy

d. male gender

e. history of muitiple surgiczl procedures

10 The nsk of anaphylaxss to lawex in children wih

spina hifida 15 esumated to be how many umes
greater than 1n the general populaoen?

a 10

b. 50

c. 100

d. 500

e. 1000

11. Persons in which of the following occupatons are

at high nsk for development of latex allergy?
a. Health cars

b. Haurdressing

¢. Latex glove manufacruning

d. ¢ and ¢ only

e. & bande

12. Formaton of a wheal 1s considered a posiave mag-

tion 1 each of the following tests excepr
a. radioallergosorbent test (RAST)

b. skan prick test

C. Use test

d. seratch chamber test

€. rub test

13  Vartables that make detection and charactenizarnion

of latex allergens duficult :nclude
25
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2. hapteruzanon of latex proteins with compound-
Ing chemicals

b. vanations in latex proteins produced by differ-
ent hybnds of trees

C. seasonal vamations wm latex protems produced
by the same me=s

d. g and ¢ quly

e. abande

14. Food allergies thought to be important 1z cross-
reacung wuh latex mnclude sach of the followmg
except
4 avocada
b. banana
¢. chesmut

-d. fish
e uw

15 Each of the following types of gloves 1s safe for
latex-allergic persons excepr
a. hypoallergemic
b. polyvinyichlonde (vinyi)
¢. polychloroprene (necprene)
d. styrene buadiene block polymers (elastyren)
e. mmile butadiene polymer (mmle)
Direcnions for quesnons [8-25: For each numbered
wem choose the approprate lettered izem.
a, True
b. False

16. Allergen levels from a specific glove brand are fair-
1y constant when testad at different umes.

17. Delayed-type hypersensinvity (to rubber additives)
and immediate-type hypersensiavity to natural rub-
ber latex products may coexst.

18. Latex-specific RAST 1s considered the standard for
detecung latex allergy

Journal of the Amenican Academy of Dermatlogy !
Juiy 1998

19 At least two Food and Drug Admnistranop—
approved commercial latex exmracts are available
for skin prick tesang.

20. The sigmficance of latex-specific IgG annbodies 1n
diagnosing latex allergy 1s controversial.

21. Anubodies from differenc high-nsk populanons
{e.2... pauents with spina bifida and health care
workers) may recogmze different latex pepudes.

3tk e 4 AP At i b S

22. The medical research community has agreed that
the 14.6 kd rubber slonganon factor 1s the single
most urlportanc latex agngen.

23. There 1s no test that reitably and accurately predicts
who wall bave anaphylaxis to larex.

24. Avordancs of latex 1s not necessary If preoperanve
medication is given [0 a latex-allergic pament

undergong surgery.

25. Powdered latex gloves can cause high 2erosolized
concentratons of [atex aflergens, wiuch may cause
reacuons in latex-sensiuve persons who never
come nto direct contact wih the gloves.

Direcrions for questions 26-31+ Selecr the lettered tem  +
that s most closely related to each numbered rem.

a. [mmediare, type I reacaon

b. Delayed, type [V reacuon

26. Mediated by IgE

27. Cell-madiared

28. An:tgcns are small [atex proteins,

29. Anngens are manufactunng addiuves.

30 Dhagnosis 1s made most commeoenly by patch test.

31. Diagnosis 15 made most commaaly by skn pnick
test, RAST, or use test.

Answers to CME examination

[denaficaaoa Na. 898-106

June [998 wssue of the Journal of the Amencan Academy of Dermatology
Quesnons 1-28, Ploysangam T, Breneman DL, Mutasim DF ] Am Acad Dermatol 1998,38:877-95

l.d 8. a
2.a 9 a
b 1. b
4 d 11 ¢
s.d 12. ¢
6. d 13. d
7 ¢ I+ ¢

15. a 22. d
14. a 23 a
17 ¢ 24 a
18. b 25. a
19 d 26. a
20. ¢ 27 ¢
2l ¢ 23 b

L7
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Consumer Prodffi:t Incident Report

Please contact us about any injury or dec:th mvohn?cgnsumer products. Call us toll free at: 1-800-638-8095.

Visit our web sife atirww.cpsc.gav. Or, fiil out the form below. send it to: U.S, Consumer Product Sufety
Commission/EHDS, Washington, DC 20207. or fax it to: 1-800-809-0924. We may contact you for further
details. Pleasa prov:de as rruch mFornc:‘lc.. as posszble Thank you,
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Cansumer Product Incident Report

Please contact us chout any injury or decth invelving consumer products. Call us 1ell free ot 1-800-638-8095.
Visit our web site at www.cpse.gov. O, fill out the form below. send it to: U.S. Consumer Product Safety

Commission/EHDS, Washington, DC 20207 or fex it to: 1-800-809-0924, We may contact you for further '
details. Please provide as much information as possible. Thank you. ‘ !
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No namaes or other persongl informanan, however, will be discosed wihout expliat permussion.
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_ Cansumer Product Incident Report

Plecse contact us about any injury or death iavalving censumer products Call us tofl free ot: 1-800-638-8095.
Visit our web site at www.cpsc.gav. Or, fill out the form below send it to. U.S. Consumer Product Safety .
Commussion/EHDS, Washingtan, DC 20207 or fax it to. 1-800-809-0924 We may contact you for further '
details. Plecse prcwde as much information as possible. Thank you. ,
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. Consumer Product Incident Report

Plecsa ceniact us about ony injury er death invalving consumer products. Call us toll free ot 1-800-638-8095,
Visit our web site ot www.cpse.gov. Or, fill cut the form below. send it to: U.S. Consumer Preduct Safety
Commission/EHDS, Washington, DC 20207 or fax it to: 1-800-809-0924. We may contact you for further
details. Plense provide as much information as passible. Thank you.
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Consumer Product Incident Report ’

Please cantact us qbqﬂu_r.any injury or decth involving consumer produdts. Calf us toff free o 1-800-638-8095.
Visit our web site ot www.cpsc.gov. Or, fill out the form below. send it to; U.S. Consumer Product Safety

Commission/EHDS, Washingtan, DC 20207 or fax it fo: 1-800-809-0924. We may contact you far further
details. Please provide as much information as possible. Thank you.
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Adam exweri - ¥ ¥ r i 3 A
three. Latex gloves were utilized in the restaurant. The other above
described symptoms/reactions were the result of his prescenge in a_room

where balloons existed or had been blown up.. Latex gloves and balloons
2re the scariest items for his allergy. We would like to see all latex
balloons come with & strict warning. Obviously we feel the same way

about latex gloves. BAN LATEX GLOVES & PRODUCTS IT KILLS!
Adam's allergy has been confirmed by blood tests which are performed
-anpually at the dirseckion of his allergist
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/- Consumer Product Incident Report

Please contact us abaut any injury or death invelving consumer products. Call us toll free at: 1-800-438-8095,
Visit our web site ot www.cpsc.gov. Or, fill out the form below send it to: U.S. Consumer Product Safety
Commission/EHDS, Washington, OC 20207 or fax it to: 1-800-809-0924. We may contact you for further
de!’cds Please provide as rnuch lnFormohon as posslb!e Thank you.
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- Consumer Product Incident Report

Please contact us cbout any injury or death invelving consumer products. Call us tell free af: 1-800-638-8095.
Visit aur web site’ ot www.cpsc.gov. O, fill out the form below. send it to: U.S. Consumer Product Safaty
Commission/EHDS, Washington, DC 20207 or fax it to: 1-800-809-0924. We may contact you for further
details. Please provtde as much information as possible. Thank you.
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Consumer Product Incident Report

Please contact us chout any injury or death involving consumer products. Call us toll free af: 1-800-638-8095.
Visit our web sife at www.cpsc.gav. Or, fill out the form below. send it to: U.S. Consumer Produet Safety
Commission/EHDS, Washington, DC 20207 or fax it to: 1-800-809-0924, We may contact you for further
details. Please rowde as much mformc:hon as possable Thcnk you.
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- Consumer Product Incident Report

Please contact us abaut any injury or death involving cansumer products. Call us toll free at: 1-800-638-8095,
Visit aur web site at Www.epse.gov, Or, fill out the form below. send it to: U.S. Consumer Product Safety
Commission/EHDS, Washingten, DC 20207 or fox it to, 1-800-809-0924. Wa may contact you for further
details. Please previde as much information as possible. Thank you.
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T IS — T TeLTGHE MO, Foma) o) —

.._r-‘- '“"*"l:{ i v

. derson 816-619-2933

E___\Hmﬂiila“ BESO o STATS T CocE
= Apt. B .
2057y, galte AP Drexel MO §4742

+ My son N

110
L—ge_ﬁae%\hcrl TR FAZARD, MYCLUTING DATA CN MUURIES. (L3e Yacond zage d fAecamsry |

avy Lt. Harold R. Henderson, died on August 29, 1997
due tgo cumplacation from Latex poisoning,

L CATE CF 7~ GCURY CR MEAR MISS, CELAN

INCICENTR

D e —

NUAY S oSO
- ]

L.°IF YICTIM SIFFSARENT FACM AESPUNDENT, PACVIOE

NAME Lt ., Zarold—R—Herderson
RELATIONSHIP _S.on

[ QESCFU-FTBN CF PRCONG

Use of latex rubber gloves

18, BRAMD NAMF

Sea attached shest

ST RAUTCA NAME, ADGHESS & PRONE

. .See attached sheet

12 HCDEL, SEALAL NOLS

13 CEALER'S NAME, ACCRESS & PrONE

Ste attachaed sheet

14, WAS THE PROCUCT Q4MAGED, REPARED CR MCOUIED? 15 PRCOUCT PURGMASED  NEX usen
YES Y. Na IF YES, BEFCAE CR AFTER THE DATE PURCHASED AGE
INCIDENT? Foyrmrg—bo—murke <hangeEs
Coacribe 14 COES PRCOVCT HAYE WARMNG LABELST
TN e A IF 50, NCTE: 10
L= Y - TLUI eL il Wil lLdlea
. ow PULSOIIITIS LU NU Ny

17, HAYE TQ&J CONTASTED] THE MANUFACTURERT

1% 1S THE PROCUCT ST AVAILABLE?

YeS NO _se IF NQT, 0Q YOU PLAN TO YES _y . NO____
CONTACT THEW? YES . NO IF NQT, (]S OISPOSITION
QTHER

13, MAY WE USE YCOUR MAME WITH THS
BERQRT?

YES_x . NO

FOR ADMIMISTRATION USE

=L QATE RECEVED 71, PECIVED §Y (lane & Cltioey

2. COCLIMENT NQ.,

{93344

»

. FOLLOW-UP ACTICN

=L PIOCUGCT CCCES)

Sl OWETABUTICHN

M. ENCCRSER"S NAE & TTIAS
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If you have any charges, additions, or comments you wish o
R2x2 concarpning your attached regert, pleasz make thex in the
space belaw.

N attedet oo

I confirm that the information in the attached report
(.ncluding any changas, additians, or comments I hava made) is
accurate to the hest of my knowledge and beliel

W/Lu/? 7 W (/- 98

Sigriat
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I raquest that you do not ralease my naze.

You may ralazse ny Rane to the manufacturer hut
I request that you not releass Lt to the gegaral
public.
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the sublic.
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Consumer Product Incident Report

. — — - - — - - - - -———

- W mim o a
— ———

By filling out the form below and then submitting 1t, you can report any inyury or death wvolving consumer
products 10 us, or report an unsafe product to us. We may contact you by mail or by telephone {not via
intérnet) for further details or to confirm the information you sent. Please provide as much information as
possible. Your name, address, and telephone number are optional, but we can't contact you without that
information. You can also report an incident or unsafe product by calling toll-free at 1-800-638-2772

When filling out the form, use the <TAB> key or your mouse to go to the next data area. Use the scroil bar
tao scroll down the form.

Your name, mgsg Ann._ Hendevson

Your sidress: [ 405 E . Mai . Flo. GiX 346 X983 2118
City: ([ re X e |

State: Mg _
bt e S 1! MAR 0 2 1998

Zip code: [ 4t 74/

Your telephone: (g7 4= G (G4 XT3 3

Name of victim (i different from above) (£ 7> e Id £, Mendersor ‘ /ch}j ‘
Victim addms:@ﬁcj_;a;f Ave..
City: Lﬂan._@i_agd

State. @ '

" S ———— " —

zip o0 (72 /29
2

_ \_f_icum telephone: u _L‘Z:-_ 5:3 - Y05

Describe the incident or hazard, including description of injunes

———

ISSUE 23

L4

7}1'.5 /a8 M\] Sani‘: d‘:‘c{c/*‘e.ss < F’Ldme, Ua. (Z‘/L
Titte of his death auq_ A9, 1997, Please. read

All enclosed 11 Cormat on wWhich willeypfa;n FH

WorKing Ve bhard Lou @cb: adk.ns F Lisq O Porel
a+t LA X LLER@-V j:Icarmd").-'on ger‘u.|1 e, [n De -

D
halt of My Qon. ik e \
W %4-7 4;&50 Q,’é;sja L
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. :

;
|
‘
i
|
|

Victim's Age.| L4

Victim"s, sex
¢ Female
GrMale : ]

Date of Incident' ﬂ / (? 4 31“ 1949 7

Describe product involved:
| ) ]

 1Read _enclased . é«cd erval

Product Brand Name/Manufacturer

. T i

1
e

Is product involved still available?

[ S

{INo -

Product model and serial number:

When was the product purchased? | !

This information is collected by authority of 15 U S C 2054 and will be entered into a database by a
Consumer Product Safety Commission contractor The mformation may be shared with product
manufacturers, distributors, or retailers However, no names or other personal information will be disclosed
without explicit permission

OMB Controi Number 3041-0029

f.
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CONSUMER PRQBUCT NCIDENT REPORT

e g et

m-c?ﬁ_w %, TerspwChE M. {(Foma) (PMeex) e ————
jlenderson 816-619-2933
3. STAEST f:i:s.sgm ' Loy STATE TP CCCe
in Apt. B .
205 ®. MY g . Drexel MO £4742
Tﬁc‘m—ag;&%”ﬁcﬂ CA PAZAAG, IVCLUGING OATA CN 2LLAIES, (Lo Secord 7aga 4 Fecaasary )
< My son HavY LE- Harold R. Henderson, died on August 29, 1997
due tgo cvumplacation from Latex poisoning.

& CATECF 7. F FUURT CA NEAR MiSS, CETAN 5.°F VIGTM CIFFEARET FECW AESPGNCENT, PACYICE
oo sex AND DESCAIBE | NAME
= oy T
8/29/9pNrte— ~ WalE — AELATIONSHIP g o o8
N Tatexrpotsomritg A

1. DESCRIFTIQN CF PRCOVG

Use, of latex rubber gloves

14, AFAND MAMF

See attached sheet

1. A G, A OIS TRISUTCA HAKE, ACCRESS & PT-CNE 1% WCCEL, el ML S
&’ . .See attached sheet

13, CEALER'S MAME, ACCRZSS & M-CNE

Sae attached sheet

14 'HAS THE PFCOLCT SAMAGED, AEPARED CR HCCIFEE:?
YES___x NO IF YES, SEFCAE CR AFTEA THE

18 P9CCUCT PUPCHASED
CATE PURCHASED

REN ussn

AGE L —

MNCIDENT? s. : :

S L SIS ST RIEATET Wl S
Cemncsibes 16 CCES PPCOLCT HAVE WARHING LAZELS?

R o IF 5Q, NOT=: N2

oA T ProwmetfiTTis oL atEx
oSO INg AU U Y
17, HAVE YOU CRNTACTED THE WANCFACTLRERT 18, 1S THE PRCOLET STILL AVAILABLE? | 19, MAY WE LSS YCUR MAME MTr T74S
RESCRT?

YES NO e IF NOT, 0O YQU PLAN TQ YES_x . NO.— YES 3 NO
CONTACT THEM? YES . NO . |IFNCT, (S CiSPCSMON :
CTHER

FOR AQMINISTRATION USE

. CATE AECSVED

1. AECSIVED 8Y (Mume L Gl

2, FOLLOW-UP ACTIOM

== COCUMENT NQ.

Y933 244%

=1, PACCUCT CRCES)

11 CwTRauTiCn

1%, THCCASEA S MAME L TTTLE

CASC OB TS (639




If yeu -ave any changas, addifions, or comments you wish ko
Daka cancarning vour attaczed rageri, plaasa zaXke grax in the
sgaca belew,

Jsvard a8 rzne ot sn y
Lyt ooty zdm%/@, T
,ﬁ//_-_(/ Céﬂﬂ‘-?fAA/’éo dﬂd/.efﬂjé“/.’?di(‘.%
sn, JQ'L‘{. CL?!e, Ko, ) '
\j/,z, _,7 o TPl Wé@
Yy 4/,'04:2:21 w;zzbfé;zajﬁc/ o Coii %«,&
_ R 771232 xfaé// Venuteetiners) 2ttt Tz,
C And 225 odnt Fhors) M@dﬁm.

I confirz that the informatjon in the-atktached raport
.{including any changas, additicns, or commencs I bavi mzde) is
accuraka te the best of amy xaowledga and kbaliaZf.

7%4754-5 MQ/{/&&&@M_/ Tawd) 16, /798
ignature o Daca

I request that you do pot raleasa my nane.

Yau pay ralaase ny name to ths manufacturer but
I requass tHat yoeu not relasass it So the ganezal .-
public.

'_EET veu may ralsass nv name to tha manufacturar and 20 ']:.;23
the gublic. ,\(‘??32]”{5




ke Sked fon N
- lZaa7 J@wiwz,,d (%//éaz B4,

2t /DL, 0205 /52 A5 s

. MLM 74 é htr ) -C.J-ﬂ -

o N 22l R trandl Al
Zdawz{zmgx&a D, 2515~ L5

'}

-

(‘7[0'&'./\5{) Ly )

ﬁ’—-\

Btz meladl, (72 Wil )

d&uéf.&u S, Kl ) Bt

o S - - - o .‘-i.. . - eases

- A7 Wé /ffzruc.ﬁz &, /4 (oé-—,za_

/434 %MﬁWLzA . 44,7_
. @@L.,,szz,d Do, dos /5™ e

Zo_@hé;af_jﬁﬂd 0., dosxa‘i Z56F .

N . _
_Q@é&_ awi@mm‘% Beesller,

Uoskingtes; D0 285s0- 2502 _/7‘

_— -——%&/— /%VM i a.u 2;:;_# ALCC/L:

....... —_— vett 3/

—_ ‘qudz_bﬁ:fé{/, &?/ Cad«z& {fﬂ e ————
— /gd-dm 3Z d

Ca. M/ )

| g_aﬁ’-eww Ctep, M. t5/0z



o T SOy
2% L --*-"M . Lo o)
/.-_ ey Bum D . 1 U
I irvion Congress of the United Stateg o o s
FE '.-_‘/ * . ) BT £330y
-N;:' 5 ‘ House of Repregentatives 219 Mo Asans Sraaty
- Lrsanae,
73 . Washington, BE 20515-2504 i s
" ' January 22, 1998 ot B
Secaua, MO 533012993
[318] 26-287%
#Mary Ann Henderson
- /,: € Main, #8
/ / QX 248
s /‘,Ael MO 64742 .
'_.:_; , fr Ms. Henderson
™ ,
b 7 Thank you for writing to me with your concams regardmg latex allergies. |
r2ciate heann from yau on this issue.
0 //(* g Y
e | regrat that you have had such a devastating experience. [ am pleased that you

o P the time to share the tnbutes to your son as well as the information on latex
/,9,75, ies, Althcugh no legistation preventing the use of latex products by health care
ﬂders Is before Congress at this ime, rest assured that | will keep you and your san ’
i ’/' ~~nd should related legistation come ta the House floor in the days anead.

Again, thank you for getting in touch with me. Please do not hesitate to contact
P «n the future, With best regards, | remain

ry truly yours,

[KE SKELTON
Member of Cangress

PRNTED OM ACYCLLD P
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Mhnited Drates Senate

WASHINGTON, DC 20510-2504

”~

- e January 15, 1998

M3, Mary Ann Henderson
P.O. Box 246 : T
Drexel, Missouri 64742

Dear Mary:;

~ Thank you for coatacting my. office and relating your concerns regarding latex
allergies. Hearing your opinions on important issues facing the Congress and the country is
necessary for me to make good decisions about the future of our nation.

I appreciate the opportuaity to serve you in the U.S. Senate and to help change the
wiy Washington does business. The ideas and opinions you have sent me will be a great
help as this Congress formulates new policies for our country. Your information will help
me understand how the issues facing America affect Missourians and all citizens. [ will keep
your views in mind as this issue comes before the Congress.

Thanks again for your interest In latex allergies. If you have any further questions or
concerns please feel free to contact me.

- Sincerely,

f % e - W
John Ashcroft

United States Senate

"7 IDA:sem

i




-PAGE 2, The Drexel Star, Thursday, September 4, 1597

(C. Obituaries _ Uj |

Liewtenant Harold R.
"Jal" Bendzrson
Licutenant Harold R, “Hal*
Henderson RN, BSN, CeN, INCC,

|

A good solduer, 2 wondedful man,
a loving husband died on Fnday,
Angust29,1997 Lt Hal Hendersan,
a 40 year old pewly mamied, ER

rem sufleng from Luex allergy, as
yoa have, wll be granted, It 13 cur
pledge to coatinue your week, 1o
contutue to increase awarenass in.
form and ecucate. Perhaps yourtragic
and neadless death will cpeathe eyes
of these wha doubt, maybe this ncw-
found awareress and 2 nudge from
in angel os, two, will allow your wish
1o b becorae rality.

. Lientenant Henderson, a soldier

" ca carth, pow a soldier of God. Hal

aurse, retred Naval Corp Qfficer had Hezdersen, son W Mary Ann, loving
NC USN/RET, 40, of San Drego, scrved wuh Desert Storm. Haldied | hushand 1o Christine, devoted father
California, died Frday, August 29, - becanse he had developed latex al- to Carz Jo, Brandor Paud and Hal Jr,,
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