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New cancer epi. data vs meta-analyses sl

The most recent & reliable epidemiology data today is from the prospective Agricultural Health Study, Andreotti et al. (2018)
— no clear association between glyphosate use and cancer, including non-Hodgkin’s lymphoma (NHL)

Meta-analyses which pool error prone studies, are not more informative than the current high quality AHS data

* Andreotti(2018) - new Agricultural Health Study (AHS) data update; large
cohort study of US pesticide applicators 54,251 individuals; 44,932
glyphosate users

=  HIGH quality
= Norecall bias (prospective study)

= All participants registered pesticide applicators (accurate reporting of
pesticide use)

=  Sophisticated exposure metrics; ever/never/intensity-weighted lifetime
days

=  Frequency of glyphosate use exceeds all other studies (median 48 day, IQR
20-166 days)

=  Analyseswell described: controlled for many personal factors (smoking,
never/former/current; alcohol 0,<6, >7/month), lagged exposuresto
address latency (5, 10, 15, or 20 years), BMI, co-exposures, etc.

=  Wide range of sensitivity and lagged analyses (up to 20+ years latency-
induction%

= Note:glyphosateregistered for> 20 years prior to study start in 1990s

Meloni (2021) - case-control, potential recall bias, 1,641 individuals, only 36
glyphosate users

- LOW quality

Meta-analyses: include mostly low quality case-control studies with glyphosate
=  Averagingtheresults of questionable reliability as compared with the AHS
- Reduce random error, but
= Incorporate systemic error

Chang & Delzell (2016)

Leon (2019): combines three cohorts (older AHS dataup to 2011, AGRICAN, CNAP)

Zhang (2019): positive NHL association depends on assumption of longlatency
period

Pahwa (2019): pooled two old case-control studies with underlying biases
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Epidemiology review/statistics publications ¥

Detailed review (Crump, 2020) highlights shortcomings of specific case-control studies

Statistical review (Kabat et al., 2021) evaluates findings of Zhang (2019) meta-analysis

= Weisenburger (2021; paid expert for plaintiffs in = Kabat et al. (2021): sensitivity analysis of
glyphosate litigation): limited literature review Zhang et al. (2019) and meta-analysis

* incorrectlyassumesAHS low lifetime exposure

- AHS mostreliable and
= Crump (2020): assessed bias in case-control precise information NHL
studies
_ = combined analyses of the AHS and the case-
= COﬂtamInated by reca” control StUdieS,
bias

selection bias resultin diminishingthe impact of the very robust

| | prospective AHS
= providesevidence that

= I (2021): Epidemiologic Studies of
, Glyphosate and non-Hodgkin's Lymphoma:
biased State of the Science Assessment
methodology

= 4/5 case control studies

= 4 case-control studies are not reliable

Glyphosate
NHL = non-Hodgkin’'s lymphoma; AHS = Agricultural Health Study, Andreotti et al. (2018); dRAR = Glyphosate draft Renewal Assessment Report «ﬂ Re¥1pewal Group



Animal chronic/carcinogenicity data B

Comprehensive carcinogenicity data set (8 rat, 6 mouse studies), no new animal carcinogenicity data since RAC 40
— Global regulators consistent - weight of evidence clearly notes glyphosate presents no concerns for cancer

One new statistical paper by an expert witness supporting Roundup/glyphosate litigation against Bayer (Portier, 2020)

= No cancer mechanism/mode of action exists...

tumor types pre-neoplastic histopathology
= NoO tumorigenic dose-response, and no evidence of tumor progression

= Crump et al. (2020), Accounting for Multiple Comparisons in Statistical Analysis of the
Extensive Bioassay Data on Glyphosate. Toxicological Sciences 175(2), 156-167

E isolated findings of positive trends due to
chance similar number of negative trends

B no strong or convincing evidence

= US EPA Revised Glyphosate Issue Paper: Evaluation of Carcinogenic Potential (2017)

“”
|

none of the tumors evaluated in
individual rat and mouse carcinogenicity studies are treatment-related
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Genotoxicity data & publications sl

Complete genotoxicity data package following current OECD Test Guidelines
— all results unequivocal for non-mutagenic, non-clastogenic, and non-aneugenic

Weight of evidence across data package and public literature concludes non-genotoxic
= 13 new/previouslyunreviewed genotoxicity papers reviewed in current dRAR, Vol.3.B.6.4

= RMS reviewed all in weight of evidence evaluation and determined

= 1 reliable with restrictions

» 9 supportiveonly
= 3unreliable

= OECD test guideline compliant studies conducted since RAC40

= Glyphosate
» Bacterial Reverse mutation(Ames, OECD 471) - negative

Chromosome

» Micronucleus assay (human lymphocytes, OECD 487) - negative

= Aminomethylphosphonic acid (AMPA, main metabolite)
» Bacterial Reverse mutation(Ames, OECD 471) - negative

» HPRT forward mutation (OECD 476) - negative

= Micronucleus assay (human lymphocytes, OECD 487) - negative

dRAR = Glyphosate draft Renewal Assessment Report « Glyphosate
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Considerations for RAC 2022 on glyphosate %&{

No compelling new toxicology or epidemiology data to change the RAC 40 conclusions

Weight of evidence supports current human health hazard classification of glyphosate
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