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effectiveness of the these measures. arsenic in fruits and vegetables, field Intr:
CPSC determined that arsenic, arsenic  crops, and livestock. FDA has also set chn
trioxide. and arsenic compounds were tolerance limits for the residue of indt
not present in consumer products  arsenic compounds when used as me:
under CPSC jurisdiction. veterinary drugs. OSHA  has Giv:
Subsequently, CPSC requested public promuigated a final standard of 10 ind
comment to verify the accuracy of this pg/m® for occupational exposure to har
information. EPA regulates arsenic imorganic arsenic compounds. abc
and certain arsenic compounds under Additionally, this standard requires ma
the Clean Air Act (CAA), Clean Water personal protective equipment, ade
Act (CWA), Comprehensive training, medical surveillance, signs sig
Environmental Response, and labeling, and engineering contrcls. ma
Compensation, and Liability Act A permissible exposure limit (FEL) of rat:
(CERCLA), Federal Insecticide, 0.5 mg/m3 for organic arsenic as an 8- inc
Fungicide, and FRodenticide Act hr TWA also has been adopted by anm
(FIFRA), Food, Drug, and Cosmetic ~ OSHA. NIOSH recommended ha
Act (FD&CA), Resource Canservation Jowering of the OSHA standard to a 2 Th
and Recovery Act (RCRA), Safe  ug/m’ ceiling sampled ~over 15 ca
Drinking Water Act (SDWA), and minutes, based on evidence of (St
Superfund Amendments and carcinogenicity in humans. OSHA ﬁ or
Reauthorization Act (SARA). Arsenic  regulates arsenic and certain arsenic fib
emissicns from smelters and other compounds under the Hazard wr
facilities are regulated under CAA. Communication Standard and as life
CWA has established effluent chemical hazards in laboratories. a
guidelines controlling the ac
environmental release of arsenic int
compounds for certain indystrial  ASBESTOS 3 ct
categories. Reportable quantities CAS No. 1332-21-4 C:
(RQs) have been established under i di
CERCLA and CWA for arsenic and CARCINOGENICITY i (C
certain arsenic compounds. EPA has There is sufficient evidence for the : in
issued a Rebuttable Presumption carcinogenicity of asbestos and the ! IF
Against Registration (RPAR) for eleven  following  forms of commercial | e!
inorganic arsenic pesticide products  asbestos in . experimental animals: ! in
under FIFRA. Tolerances for residues hrysatile  (12001-29-5), amosite in
of arsenical pesticides have been 12172-73-5), anthophyllite (17068-78- tc
established under FD&CA. Under  9), and crocidolite (12001-28-4) (IARC c
RCRA, EFA regulates arsenic as a V.2, 1973; lARC V.14, 1977; IARC S.1, a
hazardous censtituent of waste. 1979; IARC S.4, 1982; IARC S.7,

SDWA limits arsenic in drinking water ~ 1987). When administered by tt
to a maximum level of 0.05 mgh inhalation, chrysotile, crocidolite, c
SARA has established threshold  amosite, and anthophyllite induced c
planning quantities for some arsenic  mesotheliomas and lung carcinomas r
compounds and subjects arsenic and- in rats and mesotheliomas after C
arsenic compounds to reporting intrapleural administration. Chrysotile, 3
requirements. FDA enforces crocidolite, amosite, and anthophyliite e
tolerances set by EPA under FD&CA | induced mesotheliomas in hamsters t
for residues of pesticides containing  after intrapleura administration. !
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f(uns and vegetables, field
livestock. FDAhas also set
limits for the residue of
'mpounds when used as
drugs. OSHA  has
ad a final standard of 10
occupational exposure to
arsenic compounds.
/., this standard requires
protective equipment
sedical surveillance, signs,
1, and engineering controls.
?Ie exposure limit (PEL) of
for organic arsenic as an 8-
so has been adopted by
) NIOSH recommended
:fhe OSHA standard to a 2
diing sampled over 15
based on evidence of
ficity in humans.  OSHA
arsenic and certain arsenic
5 under the Hazard
ca’ Standard and as
< 4s in laborateries.

93

an
32-21-4

IENICITY
sufficient evidence for the

—icity of asbestos and the
forms of

: _ commercial
in experimental animals:
{12001-29-5), amosite

-3), anthophyllite (17068-78-
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, fRC V.14,1977; IARC S.1
C S.4, 1982; IARC S.7,
When administered b);
chrysotile, crocidolite
:nd anthophyllite induced
>mas and lung carcinomas
znd  mesotheliomas after
*: administration. Chrysctile
:. amosite, and anthophyliite
.~esothe!iomas in hamsters
:rapleural  administration.

lntraperitoneal adminisiration  of

chrysctile, crocidolite, and amosite
~duced peritoneal tUmors, including
mesotheliomas, n_ mice and rals.
Given by the same route, crocidolite
induced abdominal tumors in
namsters, and actinolite induced
abdominal tumors in rats. When filter
material containing chrysotile was
added 1o the _digt, @ statistically
significant increase in the incidence of

malignant tumers was observed in

rats. Tumor incidence was not

increased by oral administration of
amosite in rats, of amosite in
namsters, or of chrysotile in hamsters.
There was no evidence of
carcinogenicityforpelletedshort—range
(SH) chrysctile (for rats of both sexes)
cr for pelleted intermediate-range (IR)
fiber length chrysotile for female rats
when added 1o the diet for the
lifespan. Inthesame study, there was
a low incidence of benign
adenomatous polyps of the large
intestine in male rats administered IR
chrysotile (NTP 295, 1985).
Cocarcinogenesis studies of 12-
dimethylhydrazine dihydrochloride
(DMH) and IR chrysotile were
inconclusive for determining whether
IR chrysotile had a tumor-enhancing
effect. although an increased
incidence of neoplasms was observed
in the kidneys of female rats exposed
to DMH plus IR chrysotile  as
compared with those exposed to DMH

alone (NTP 295, 1983).
An IARC Working Group reported
that there is sufficient evidence for the
icity_of as all

carcin ici
commercial _forms of asbestos__in
&, 1982).

umans
Occupational exposure to chrysotile,
amosite, anthophyliite, and mixtures
cortaining crocidolite has resulted in a
high_incidence of lung carcinoi
* Mesotheliomas have been observed
Meso

HE alw ] r\n'ﬁ'
mnemas

exposure o
and chrysotile
_ggstrointestina[ Cancers
occurred at an ncreased incidence in
groups occupationally exposed 10

after occupational
crocidolite, amosite,
asbestas.

crocidolite, amosite, chrysotile or
mixed fibers cecntaining crocidolite,
although not all studies are consistent
in this respect. An excess of laryngeal
cancer has also been observed in
some groups of exposed workers. No
clear excess of cancer has been
associated with the presence of
asbestos fibers in drinking water.
Mesotheliomas have occurred in
individuals living in the neighborhoed
of asbestos factories and mines andin
pecple living with asbestos workers
(IARC S.7, 1987). Beth cigarette
smoking and occupational exposureto
asbestos fibers increase lung cancef
incidence independently. When
present together, they act
multiplicatively (IARC V.2, 1973; IARC
V.14, 1977; IARC S.1, 1979; IARC S.4,
1982). A study based upon findings

from two asbestos cement
manufacturing  plants has shown
evidence of a greater risk of
mesothelicma  from exposure to

crocidolite than to chrysotile asbestos
(Hughes et al., 1887).

PROPERTIES

Asbestos is the generic name given
to a class of natural fibrous silicates
that vary considerably in their physical
and chemical properties. Chrysotile
has an idealized chemical composition
of Mg,(Si,0){OH).. The composition
of chrysotile is typically as follows:
Si0,, 37%-44%; MgQ, 39%-44%; FeO,
0on5.0%: Fe,0, 0.1%-5.0%; AlOs
0.2%-1.5%; Ca0, trace to 5.0%; H,0,
12.0%-15.0%. Common minerals
found in commercial grades include
magnetite, chromite, brucite, calcite,
dolomite, and awaruite. Chrysotile’s
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crystal structure is fibrous and
asbestiform. It is white, gray, green,
or yellowish, with a silky luster. It is
soluble in acid. Amosite has a typical
chemical composition of: SiO,, 49%-

coatings and compounds, some
papers, and roofing felts (OSHA,
1986).

The four commercially important
forms of asbestos are chrysctile,

decline as
Environmen’
(EPA) phass
effect. Imp
exports incs

53%: MgQO, 1%-7%; FeQ, 34%-44%;  amosite, anthophyliite, and crocidolite. of 1988.
K,0, 0%-0.4%; Na,O, trace; and H,O, Asbestos was consumed in roofing decreased -
2'59%-4.5%. Amosite has a prismatic, praducts, 34%, friction products, 23% 1989 two fir
lamellar to fibrous crystal structure. It asbestos-cement 15% and gaskets sales) 37.4r1
is ash gray, greenish, or brown with a 8%; and other 20% (USDOQI,, 1891). United Stat
vitreous, somewhat pearly luster. itis Chrysotile is the most abundant form producticn :
fairly resistant to acids. Anthophyllite's of asbestos; as such, it is the most and three fi:
typical chemical composition is as  commercially important form (IARC sales) 114
follows: SiO,, 58%-58%; MgO, 28%- V.2, 1973). Chrysotile, amosite, and (USDO, 18¢
34%: FeO, 3%-12%; AlLO,, 0.5%-1.5%;  particularly crocidolite all have U.S. produc
and H,0, 1%-6%. It has a prismatic, extremely high-tensile strengths and and 125.6:
lamellar to fibrous crystal structure. are used extensively as reinforcers in 1988). A
Anthophyllite is gray-white, brown,  cements, resins, and plastics. asbestos w
gray, or green in coler, with a vitreous Chrysotile fibers are soft and flexible, 154.2 millio
to pearly luster. It is fairly resistant to  whereas crocidolite and amaosite fibers (USDOI,
acids. Crocidclite has the foilowing are hard and brittle. Aithough asbestos v
chemical composition: SiO, 49%- chrysotile is most adaptabie to million 1b in
53%; MgO. 0%-3%, FeQ, 13%-20%; industrial use, crocidolite and amosite in 1981 (L
Fe,0, 17%-20%; AlLO, 0%-0.2%;  are particularly useful in combination production
Ca0, 0.3%-2.7%; K,0,0%-0.4%: Na,0,  with chrysotile for adding specific millicn b ir
%-8.5%: and H,0, 2.5%-4.5%.  properties, such as rigidity (OSHA, 1979 TSC
Crocidolite has a fibrous crystal 1986). Due to its flexibility and producer o
structure. Itis lavender or blue, witha  softness, chrysotile can be more reported, ¢
silky dull luster. Crocidalite is fairly readily spun into textiles than the imported
resistant to acids. amphiboles (amosite, anthophyllite, (TSCA, 19
and crocidelite) (Kirk-Othmer V.3, was betwe:
USE 1978). Asbestos has been used in ib.
Domestically used asbestos fibers  more than 5,000 products, including U.s. imf
are technically classified into seven roofing, thermal and electrical declined si
quality categories or grades. Grades  insulation, cement pipe and sheet, terms of m
1, 2, and 3 inciude the ionger, flocring, gaskets, friction materials, 121 (198¢
maximum-strength  fibers and are  coatings, plastics, textiles, and paper 238 (1986)
generally used in the production of  products. Major research is currently 432 (1983)
textiles, electrical insulation, and under way to develop and determine and 721 (1
pharmaceutical and beverage filters.  suitable substitutes for asbestos. 1987, 188¢
Grades 4, 5, and 6 are medium-length ’ ) did not ve
fibers used in the production of  PRODUCTION [fgyf=t-telSikia
asbestos-cement (A/C) pipe, A/C Two firms in California and Vermont
sheet, clutch facings, brake linings, produced (in terms of sales) over 44
asbestos paper, packaging, gaskets, million Ib of asbestos domestically in ) 1
and pipe coverings. Grade 7 includes 1990 {USDOI, 1991). U.S. production ) (U
short fibers generally used as a increased 18% from that of 1989. 1985). Th
reinforcer in plastics, flcor tiles, Demand for asbestos continued to had its inc

. e L
W ,‘/0"_‘. ',l"_u:
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. | Protection Agency's chrysotnreo Cae';:e::‘l" into commercial

Enwronr;:en;iut of asbestas went into and P

EPA) pnas

compounds, some
roofing felts (OSHA,

- Othmer V.3, 1978).
important cifect. Imports decreased o products (FI0
mmercially importan "« increased slightly over ths URE _
:stos are chrysotile, ETPigsag"f\cr Apparent consufggtlo‘g E#igsprimary routes  of pOten;l?;
. ayllite, and crocidelite.  omeed 18% from that of 1989. human exposure O asbestos
consumed in roofing decreas frms produced (in terms of germal contact. inhalation, ‘and
friction products, 23% 108 tW?Amillion |b of asbestos In the de stion. Asbestcs is used sO wxdew
o ang‘ gasgkge1t)s i}arii:? States (USDOL 19690):“.03.12' ;gégitethe entire populaticn is potentt_;alg\é
20% (USBOL, 1 . ' on in 1988 was 39.6 mili ’ some degree.
iy mOSt( abundart form pmduhc tc:jenﬁ‘rnngpff’d“‘:e(j (in terms o iﬁ:bsg? :3? workers exposed to
5 such, it is the most and t rﬁ45 million lbs in 1987 spestos since 1950 has greatlyf
~portant form (IARC Safs)o‘ 41990: USDOI, 1988). In 1986 & ‘emsed, but the intensity ©
srysotile, amosite, and fU:D ‘ductiém was 112.4 miliion b inc : ational exposure has decre_ase_d
_rocidolite all  have u.S. P12 5 million b in 1985 (USDOL, O&cD%nald 1985). Gross pallution in
tensile strengths and and 12w;:\bv:;ut 125.6 million Ib of (hc areaSVOf mines, factories, and
sively as reinforcers in 1988). was produced in 1984 and th‘-?‘ ards is far less than 30-50 years
sins, and  plastics. 3 on b were produced in 1983 - STEYZIR o ral levels of exposure 0
5 are soft and flexibie, bos T Production ©of 839 in air, water, and 100G nas
slite and amosite fibers {UsDOl, 19582époned to be 141.1  the ﬁberij l;;;\r'building construction
i brittle. Although as.::'estos 'Wa1982 and 167.5 million o mcée?is?nolition and the detericration
mecst  adaptable 1o million lb IBSDO\ 1985). Domestic  an € aring of asbestos-containing
-rocidolite and amosite in 1981 | of asbestos was 176.3 and ".";s Worker exposure is @
L 1in combination proguctlgr}n 1980 (USDO“ 1985), the matert n 'in the mining and milling of
. adding specific T;l;lgn‘{’lSClA Inventory identiﬁeleﬂz ggg:;{os during the manufacture Of{ﬁg
-k as rigidity (OSHA, s, with no volum ) cts, and In !
o its ?lexitgiliﬁy and producer Ofna;b:iztr?t companies that aSbeSttolfctiE:\Odua“d shipbuilding
sotile can be more YEponed' 322 6 mition b in 1977 ?onst( . OSHA repoited that ahout
nto textiles than the |mp2rted1979i The CBl Aggregate indu® r1l1€i3<3r.1 workers are estimated to
_mosite, anthophyllite, (TSCA, 'oo million and 1 billion 2.5 mi otential exposure to
2) (Kirk-Othmer V.3, was between 1 have some Pm addition, worker
-tos has been used in b, o impors of asbestos have aSbeStUOé occurs in asbestos end-
>0 preducts, including Us. c;s?nce 1980. The volumess(in engict use occupations, €.
mal and electrical ‘ decine t millions of b) are as follows: pf% <tos insulation workers, brake
-ent pipe and sheet, terms %89) 187 (1988), 218 (1e87), as e'r and maintenance warkers,
atg, friction materials, 121 (1 p '313 (1985), 462.9 (1984),  repall demolition workers, asbestos
‘cg, textiles, and paper 238 (198,)' 533.4 (1982), 745 (1981), bunldmgent workers, etc. The National
- research is currently 432 (19854'930)' (USDOI 1990, 1988, abatem lional Exposure Survey (NOES)
“evelop and determine and 721 a). U.S. exports of asbestos 0P cnll o inated that 153,927
Jtes for asbestos. 2;1?(:!87n ;tg?/i)r.y a's'greatly as diag%gs)' §;?§1V;§§ezs including 7,603 wgmtt—:‘gs.
. 0 Ib): 50 ' iz osed to asbes
imperts (mnll;@zljlffsc(f1 98)7). 103 (1986), weres;ﬁ)t1eggil)ly_re;eptctal estimate was
Safifornia and Vermont 70.4 (1922)55) e8o (1984), 121.4 «LN‘Sed 'on actual observations Of
arms of sales) over 44 101.4 (130 (1‘982), 141.1 (1981), 108 ab tos (41%) and its use in
:oestos domesticaily in (1983), USDOI, 1990, 1988, 1987, &S dzsn o e products (59%). The
w991 US profductiao; (1199885%) '(‘n'he acbestos indus;‘ry Pet"‘;ye, K%ES cstimated that 30,594 total
» from that of 1989. ) tion in the 18th century:
~sbestos continued to had its Incep
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workers, including 3,410 women,
potentially were exposed to chrysotile.
The total estimate was based on
observations of actual use of chysotile
(12%) and its use in tradename
products (88%). Asbestos

concentrations in industrial air vary

3
from 1C te 100,000 ng/m”, depending

upon the type of occupational

exposure (IARC V.14, 1976). The

ACGIH has established threshold limit
values as 8-hr time—weig;hted averages

(TWAs) of 0.5 fiber/em” for amaosite, 2
fibers/cm?® for chrysotile, 0.2 fber/cm
for crodidolite, and 2 fibers/em® for
other forms of asbestos (ACGIH,
1986).

The general population is potentially
exposed to asbestos fibers present in
air, drinking water, beverages, and
foods that come in contact with
materials such as adhesives,
receatedly used polyester resins,
pharmaceutical and dental
preparations, and other asbestos-
containing products (ATSDR, 1990a).
Average caoncentrations of asbestos in
drinking water ranged from 0.3 to 1.5
pa/t as measured in eastern U.S. river
water {IARC V.14, 1976). Dermal
absomtion is minimal, but contact may
fead to secondary ingestion.
Exposure to asbestos in dental fiiling
materials is assumed to be very low to
practically nonexistent. Families of
asbestos workers were potentially
exposed to high fiber levels through
contaminated clothing brought home
for laundering.  Asbestos exposure
levels ranging from 100 to 500 ng/m’
were found in houses of workmen
(IARC V.14, 1986).

Asbestos fibers are released into the
environment from the natural
occurrence of asbestos in the earth
and as a resuit .of wear and

deterioration of asbestos products.
Asbestos minerals are emitted into the

atmosphere and water systems from
the mining and milling of asbestos
ores. Concentranons not exceeding
100 ng/m and usually less than 10
ng/m of asbestos fibers are present
in the general urban atmosphere
(IARC V.14, 1986). Out in the country,

awav fram
away from anthropogenic or natural

sources of asbestos, it is estimated
that the ambient air concentration of
asbestos is < 0.01 ng/m® (Chem.
Engr. News, 1985a). Applications of
asbestos materials to buildings and
vehicle brake linings account for a
significant amount of emissions to the
atmosphere. Demalition of buildings
with asbestos insulation or fireproofing
may cause high atmospheric
concentrations for relatively short
pericds of time. Disposal of mining
and building material wastes in
landfills also increases the distribution
of asbestos into the environment, but
no estimates of the quantity of material
released in this manner are available.
The Toxic Chemical Release Inventory
(EPA) listed 131 industrial facilities that
produced, processed, or otherwise
used asbestos in 1988 (TRI, 1990). In
compliance with the Community Right-
to-Know  Program, the facilities
reported releases of asbestos to the
environment which were estimated to
total 1.2 million Ib.

REGULATIONS

CPSC's banning of asbestos in
patching compounds and in gas fire-
places prevented additional possible

exposure of several million consumers -

who may have been exposed to
asbestos from these sources. U.S.
manufacturers ofhand-held hair dryers
cooperated with CPSC by voluntanly
ceasing to use asbestos liners; this
voluntary program resulted in the
repair by manufacturers of 2 million

dryers. Also, CPSC published an
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s for relatively short
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material wastes in
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-31 industrial facilities thajt
’ro_cessed, or otherwise
csin 1388 (TRI, 1850). In
<ith the Cemmunity Right-
-ogram, the tacilities
ases of asbestos to the
whligh were estimated to
sn b
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:nning of asbestos in
pounds and in gas fire-
-nted additicnal possible
saveral million consumers
.ave been exposed to
m gr;\esed sources. U.S.
rs ofhan -held hairdryers
~ith CPSC by volun?;rily
.ce asbestos liners; this
:OﬂgL:famt resulted in the
& acturers of 2 million
:3, CPSC published an

intent to further regulate the uses of
d a Chronic
Hazard Advisory panel to assess and,
i easible, 10 estimate the probable

from exposure 1o asbestos. The panel
met for the first time in January 1983
and presented a draft report. Public
comment was requested, and the final

report was published in July 1983.

1584, Toxicity reviews of major
selected asbestos substitutes occurred
in FY 19886. crsC monitored air levels
of asbesics in 45 homes, using
transmissicn glectron microscopy.
The study concentrated on homes wit
uantities  ©f worn and damaged
asbestas materials. The results of this
limited study did not show increased
indoor levels of asbestes in these
homes compared with  outdcors.
Menitcring on 8 routine basis is
intended 10 determine whether such
materials can present & risk to
residents. Testing was done during
the winter of 1986 and sprng of 1987.
An enforcement policy pecame
effective December 23, 19886, requiring
labeling o©f all consumer products
containing intentionally added
aspestos  that, under reasonably
forseeable conditions of handling and
use, are likely 1o release fibers. The
Commission, in 1989, denied a petition
to ban limestone products containing
more than 0.1% tremoiite because
there were nO data indicating the
presence of asbestiform tremolite in
Inese products and no data indicating
that non-asbestiform tremolite  is
hazardous.

EPA regulates asbestos under the
Clean Air Act (CAA), Clean Water Act
(CWA), Comprehensive Environmental
Response Compensation, and Liability
Act (CEFlCU\). Food, Drug, and
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Cosmetic  Act
Conservation
(RCRA), Safe Drinking Water

(SDWA), superfund Amendments and
Reauthorization Act (SARA), and Toxic
Sub
proposed
criteria document for the protection of
human

proposed a recommended maximum
contaminant level

asbestos.
proposed to prehibit of phase out the

manufacture and use of aspestcs in
certain products. EPA issued 2 final

rule banning the manufacture,
importation. processlng, and
distribution of most asbestos-
containing products. Also under
TSCA, has promulgated
standards covering asbestos
abatement project personnel not

covered under OSHA standards. EPA
proposed changes in the National
Emission Standard  for hazardous
pollutants. A voluntary EPA program
is removing of encapsulating sources

puildings. EPA published an intent to
regulate further the uses of asbestos.
Asbestos i
requirements under CERC
RCRA, SARA, and TSCA.
FDA action concerning asbestos
{and talc
restricted the utilization of asbestos
filters in the manutacture of parenteral
drugs and parenteral drug ingredients.
FDA has taken no action to date with
regard to asbestos in food because
there is no evidence thal the ingestion
of small amaeunts of asbestos found in
food poses any human health risk.
The OSHA permissible exposure limit
(PEL) for asbestos fibers in the

ctances Control Act (TSCA). EPA
an asbestos water quality

health under

Under SDWA, EP

(RMCL) for
Under TSCA, EPA has

asbestos release N school

is subject to reporting
LA, FD&CA,

e
asbestos)

containing
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workplace is 0.2 finers/cm® of air for
fibers longer than 5 um. This standard
also requires personal protective
equipment, training, medical
surveillance, signs and labeling, and
engineering controls.

The NIOSH/OSHA Asbestos Work
Group recommended that
consideration be given to lowering the
OSHA PEL to the lowest level detect-
able. This group stated that the level
should be 100,000 fibers/m® (greater
than 5 ym in length), in & 400-liter air
sample, as an 8-0r TWA. The group
also recommended the following
definition of asbestos!

“Asbestos is defined to be
chrysotile, crocidotite, and fibrous
cummingtonites grunerite including
amosite, fibrous tremalite, fibrous
actinclite, and fibrous anthophyllite.
The fibrosity of the above minerais
is ascertained on a micrcscopic
level with fibers defined to be
particles with an aspect ratio of 3:1
or larger.”

OSHA published an Emergency
Temporary Standard (ETS) lowering
the PEL TWA for ambient asbestos to
0.5 fibersjem®. Enforcement of the
ETS was stayed by the Fifth Circuit
Court of Appeals. OSHA then
published a supplemental proposal to
the ETS. This supplement contained
an additional option for a PEL of 0.2
fibers/cm® (5 um or longer). OSHA
regulates asbestos under the Hazard
Communication Standard and as a
chemical hazard in laboratories.

AZATHIOPRINE
CAS No. 446-86-6

CARCINOGENICITY

There is limited evidence for the
carcinogenicity of azathioprine in
experimental ~animals (1ARC V.26,
1981; IARC S.4, 1982 IARC S.7,
1987).  Suggestive evidence was
obtained that lymphomas were
induced in mice after intraperitoneal,
subcutaneous, of intramuscular
injection of azathioprine and that
thymic lymphomas and squamous cell
carcinomas of the ear duct were
induced in rats after oral
administration, but there were
limitations in the design and reporting
of these studies.

An IARC Working Group reported
that there is sufficient evidence for the
carcinogenicity of azathioprine in
humans (IARC S.4, 1982 IARC S.7,
1987). Two large prospective
epidemiological studies have shown
that renal transplant patients, who
usually receive azathioprine as an
immunosuppressant, become at high
risk for non-Hodgkin's lymphoma,
squamous cell cancers of the skin,
hepatobiliary ~carcinomas and
mesenchymal tumaors. Although this is
true for each of the various etiological
entities resulting in the need for a
transplant, these patients also have in
common heavy exposure 1o foreign
antigens. Other patients who have
received azathioprine as an
immunosuppressant, including those
with rheumatoid arthritis, systemic
lupus and cther ‘collagen’ disorders,
inflammatory bowel disease and
certain skin and renal diseases, have
also been studied; the same array of
malignancies was found 1o be in
excess, although to a lesser extent.
For these patients, however, the
picture is still not completely clear,

EPA Carc. Summary.max

Seventh Annual Report on Carcinogens: Summary (1994)
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