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Lyon, France, 20 March 2015 - the, International Agency for Ftesearch on cancer (IARC), the 
,peciaUzed agency ot 1he World Health Organlzatlon, has . assessed the et flvtt 
organophosphate A summary of the evaluations togather wlth a shon ratlonale have 
now t;een published onllne In The ~l"IC8.t On®'bgy, and the detalleo aSSEl$$ments will t)e .as· 
Volume 112 of the Monographs. 

What wara the results of the IARC avaluattons? 

The herbick:le glYPhosate and the. lnsect,rcldes malathlon. and cllazlnon were as probably 
carcinogenie to humans- (Group 2A). · · 

Th& lnsectlcides and parathlon were dasslfied as pos,ibly carcinogen/o to humans 
(Group28}. 

What was the basls of the evaluatlons? 

The pestk:fdes and paratblon were classlfied as possib/y carcinogenie IO humans 
(Groµp ~Sed on corWincing that 1hese agen~ canc:er tn labotatory anlmals, 

For the lnseclicide malathlon, 1here Is limited evidence of carcinogenlcity In humans for non-Hodgkln 
lymphoma and p,rostate canc:er; The evldence In Is from .st.udles of exposur8$, mostly 
In the USA, Canada; and Sweden publlshed slnce 2001. Malathion also caused tumcurs in rodent studies. 
Malathlon caused ·oNA and chromosomal damage and atso dlsrupted hormone pathways. 

For the lnsecticide dlazlnon, there was Jlmitt!id eVidSro:& of carclnogenlctty In humans for non-Hodgkln 
lymphoma and tung cancer; The In humans Is from studies of exposures In the USA 
and Csnada publlshed slnce 2001. The of dlazlnon in Group 2A was also based on strong 
evidenc:e tha1 dlazinon lnduted PNA or chtomosomal damctge; 

For the herblclde glyphQSate, there was limited evldence of carclnogeniclty in humana for non-HOdgkin 
lymphoma. The. av.idence in humans Is from studi.e.s of exposu.res, mostly in the U.SA, 
Canada, and Sweden publlshed since 2001. In additlon. there is convincing evlcfence that glyphosate also 
can causa cancer in laboratory animals. On the basis of tumours in mice, the United States Environmental 
prottcafQn AgeMY (US EPA) ortglnally ~as$ified glyphosate as possibly carcinogenie IO humans (Group 
C) In 1985. After a re-evaluatlon of that mouse study, the US EPA changed lts classlfica1k>n to ev/dence of 
non.carr;/nogenicity In humans (Group E) In 1991. The US EPA Advlsory Panel noted that the 
re-evaluated glyphosate results were still sfgniflcant uslng two statlstlcal tests recommended In the lARC 
Preamble. The IARC Worklng Group that conducted the evaluation consldered the slgnlficant flndlngs 
from the us EPA report and severa! mora recent posltlve resul(s In conOludlng that there iS SUffir;/!Jnt 
evidence of oa.rcinogenlcity In experimental animals. Glyphosate also caused DNA and chromosomal 
damage in h.uman cells, although lt gave negatlva results in uslog bacteria. One study In community 
residents reported In blood markers . of chromosomal damage (mlcronuclel) atter glyphosate 
formulations Were sprayed nearby. 

How are people e,cposed to thase pe$llcldes? 

Tatrachlorvlnphos Is banned in the European Union. In the USA, it contlnues to be used on llvestock .and 
companlon animals. lncluding in pat fle!i. CQllars. No informatiOil was available on tJse in countries, 

Parathian use has been severely restricted since the 1980s. All authorized uses were cancelled in the 
European Union and the USA bY 20.03. 
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Malathlon Is used in agrtculture, heallh, and resfdentlal insect control. lt conttnues to be 
produced In substantlal volumes throughout the world. Worl<ets may be exposed during the use and 
productlon of malathion~ exposure to the populatlcm Is low and occurs prtmarny through residenee 
near sprayed areas„ home use. and dlet. · · 

. . 
has been applled In agrlculture and far contr()! of home and garden insects. Productlon volumes 

have been tow and decreased further after 2006 due to resttictians in the USA and the European 
Union .. Only 1.lmlted Infortnation was avaltable on the ijse Of In other 

Glyphosate currently has the hlghest global productlon volume of all herblcldes. The largest use 
worldwlde Is In agiiculture. The agrlculturat use of glyphosate has lncreased sharpty sfnoe the 
development of crops that have been genetlcally modlfied to make them reslstant to gJyphosate. 
Glyphosate Is used In forestry, urban, and home applicatlons. Glyphosate has been detected in the 
.afr clUring sprayrng, in water. and in food. The populalion Is exposed prtmarily through resldenca 
near sprayed areas, home use, and diet, and the level that has bean observed is generally low. 

What dO Groups 2A "1d mean? 

Group 2A means thet the agent Is probably caroinogenk: Jo humans. This category Is used when there Is 
limited evldence of in humans and suffitlent evtdence of carcinogenicity expel'imental 
anlmals. Urnited evidence means that a positive association has been observed between exposure to the 
agent and cancer but that other explanatlons for the observatfons (called Qhance, bias, or confounding) 
could not be ruled out. Thls category Is also used When thete Is eVidence of carelnogeniclty In 
humans and strong data on how the agent causes cancer. 

Group 2B means that the agent is posslbly carolnagsnlc to humans. A categorlzation tn Group 28 often 
means that there is convlnclng evldenQe. the agent causes cancer in but or 
no informatlonabout whether causes cancer In humans-. · 

Why IARC eval~e these pestlcldes? 

The IARC Monographs Programme has evaluated numerous pesticides, some as recently as 2012 
(anthragylpOQO, &Hunie and arsanie compound§). However, substantial new data are avallable on many 
pesticides that have wtdespread exposures. In 2014, an lntemational Advfsorv G(OUQ of senior scientists 
and govemment offlcials recommended dozens of pestlcides far Conslstent with the advlce of 
the Advisory Group, the recent IARC meeting provlded new or updated evaluations on flva 
organophosphate pesticides. 

How were the evaluatlons conducted? 

The established procedura for Monographs evaluatlona. Is described In the Programme's 
Evaluations ~re pertormed by panels of tntemational experts, selected on the basis of thelr and 
the absence of real or apparent conflicts of lnterest For Volume 112, a Worklng Group of 17 experts trom 
11 countnes met attARC on 3-10 March 201.5. to assess the carcJnogenlctty .ot tatrachtomnphos, 
parathfon, matathlon, cilazl'non, and glypltosate; The in-person meeting followed nearly a year of 
revlew and preparatlon by the IARC secretariat and the Worklng Group, including a comprehenslve revlew 
of the latest avallable sc!Eintlflc Accordlng to publlshed procedures. the Working Group 
considered "reports that have bean pubtished or accepted for publication in the openly avallable scientffic 
llteratur&" as wen as 11data from govemmental reports that are publicly avaUable". The Worktng Group dld 
· not tonsider summaty tables iri online to publlshed which not ptovfde enough 
datail for independent assessment. 

Whatare the lmpUcatfons of the IARC evaluatfons? 

The Monographs Programme provldes scl 
scientlflc llteraturet but lt remains the ras 
organizations to recommend regulations. 

Media please wr:lte to com@jarc.fr. Thank you. 

baSed on a eomprehenslve review of the 
idual govemments and other 
health intervention. 
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