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Open letter: Review of the Carcinogenicity of Glyphosate by EFSA and BfR
Dear Commissioner Andriukaitis,

We are a group of independent academic and governmental scientists from
around the world who have dedicated our professional lives to understanding
the role of environmental hazards on cancer risks and human health. We have
banded together and write to you at this time to express our deep concern over
the recent European Food Safety Agency (EFSA) decisionl! that the widely used
herbicide, glyphosate “is unlikely to pose a carcinogenic hazard to humans.” We
ask that you forward the letter to the representatives of all EU member states
before the next meeting of the Standing Committee on Plants, Animals, Food and
Feed (December 10/11).

The EFSA decision, based upon the Renewal Assessment Report(2] provided by
the German Federal Institute for Risk Assessment (BfR), runs counter to the
finding earlier this year by the International Agency for Research on Cancer
(IARC), the highly respected cancer arm of the World Health Organization that
glyphosate is a probable human carcinogen. This IARC classification is based on a
comprehensive assessment of the peer-reviewed toxicologic and epidemiologic
literature undertaken over a 12-month period by a Working Group of 17
independent expert scientists. The IARC review linked glyphosate to dose-
related increases in malignant tumors at multiple anatomical sites in
experimental animals and to an increased incidence of non- Hodgkin lymphoma
in exposed humans.



We reviewed these two differing decisions on the human carcinogenicity of
glyphosate and conclude that the IARC WG decision is by far the more credible.
The IARC WG decision was reached relying on open and transparent procedures
by independent scientists who completed thorough conflict-of-interest
statements and were not affiliated or financially supported in any way by the
chemical manufacturing industry. It is fully referenced and depends entirely on
reports published in the open, peer-reviewed biomedical literature. Itis part of a
long tradition of deeply researched and highly credible reports on the
carcinogenicity of hundreds of chemicals issued over the past four decades by
IARC and used today by international agencies and regulatory bodies around the
world as a basis for risk assessment, regulation and public health policy.

In contrast, the BfR decision is not credible because it is not supported by the
evidence and it was not reached in an open and transparent manner.

Accordingly, we urge you and the European Commission to disregard the flawed
EFSA finding on glyphosate in your formulation of glyphosate health and
environmental policy for Europe and to call for a transparent, open and credible
review of the scientific literature.

The IARC Working Group Decision

The International Agency for Research on Cancer (IARC) Monographs
Programme identifies environmental causes of cancer in humans and has
evaluated more than 950 agents since 1971. The Monographs Programme
evaluates chemicals, drugs, mixtures, occupational exposures, lifestyles and
personal habits, physical agents and biological agents. Monographs are written
by an ad hoc Working Group (WG) of international scientific experts over a
period of about 12 months ending in an eight-day meeting. The WG evaluates all
of the publically-available scientific literature on a given substance and, through
a transparent and rigorous process(3], reaches a decision on the degree to which
the scientific evidence supports that substance’s ability to cause or not cause
cancer.

For Monograph 11204, 17 expert scientists evaluated the carcinogenic hazard for
4 insecticides and the herbicide glyphosatel>l. The WG concluded that the data
for glyphosate meets the criteria to be identified as a probable human carcinogen.
This finding stirred great debate globally on the safety of glyphosate and led to a
careful evaluation by numerous agencies of the IARC monograph results when
they became available on July 29, 2015.

The BfR Addendum

In October, 2015, the EFSA reported!! on their evaluation of the Renewal
Assessment Reportl[2] (RAR) for glyphosate. EFSA concluded that “glyphosate is
unlikely to pose a carcinogenic hazard to humans and the evidence does not
support classification with regard to its carcinogenic potential”. Addendum 1
(the BfR Addendum) of the RARI?] discusses the scientific rationale for differing
from the IARC WG conclusion.



We have serious concerns with regard to the scientific evaluation in the BfR
Addendum and feel that it is misleading regarding the potential for a dose-
dependent carcinogenic hazard from exposure to glyphosate. Since the BfR
Addendum is the basis for the European Food Safety Agency (EFSA)
conclusiontl], it is critical that we express these concerns. We are also concerned
about some of the implications of the BfR Addendum regarding the use of human
data in identifying carcinogenic hazards.

Our comments to the BfR Addendum will focus on the human evidence, the
animal laboratory evidence and the mechanistic evidence.

The Human Evidence

The BfR agrees with the IARC WG that there is “limited evidence in humans for
the carcinogenicity of glyphosate”. In the IARC review process, limited evidence
is assigned if “A positive association has been observed between exposure to the
agent and cancer for which a causal interpretation is considered by the Working
Group to be credible, but chance, bias or confounding could not be ruled out with
reasonable confidence.”31 The EFSA conclusion that “glyphosate is unlikely to pose
a carcinogenic hazard to humans” is inappropriate when available data support
the determination of limited evidence of carcinogenicity in humans. The BfR
Addendum (p. ii) characterizes the IARC interpretation as “precautionary” and that
the BfR takes a more “cautious view” of this classification because “no consistent
positive association was observed”, “the most powerful study showed no effect” and
that the studies “could not differentiate between the effects of glyphosate and the
co-formulants”. We will consider the first two arguments here and discuss the third
argument at the end of this letter.

The finding of limited evidence by the IARC WG was for non-Hodgkin lymphoma
(NHL). High-quality cohort studies are particularly valuable for determining the
carcinogenicity of an agent because their design can facilitate exposure assessment
and reduce the potential for certain biases. The Agricultural Health Study!®! (AHS)
was the only cohort study available providing information on the carcinogenicity of
glyphosate. The study had a null finding for NHL (RR 1.1, 0.7-1.9) with no apparent
exposure response in the results. The BfR refers to this study as “the most powerful
study” and notes that it was “negative” for NHL.

Several potential limitations of case-control studies are laid out in epidemiology
textbooks!” 8l. The BfR uses these limitations to label all of the case-control studies
as unreliable. This gives the impression that all of the studies are equal in quality
and unusable for an overall evaluation. This is not the case: well-designed case-
control studies are recognized as an efficient alternative to cohort studies!®l. An
IARC WG carefully evaluates all of the available epidemiology data, looking at the
study’s strengths and weaknesses. This is key to determining whether the positive
associations seen in case-control studies are a reliable indication of an association or
simply due to chance or methodological flaws. To provide a reasonable
interpretation of the findings, an evaluation needs to properly weight studies
according to their quality rather than simply count the number of positives and
negatives. The meta-analyses cited in the IARC Monograph!®l and done by the WG



are excellent examples of an objective evaluation of the existence of a consistent
positive association; both meta-analyses showed a statistically significant
association. The BfR provided no justification for their evaluation of “no consistent
positive association”. Finally, despite the potential advantages of prospective cohort
studies versus case-control, there are fewer cases to include in analyses, depending
on the follow-up time resulting in limited statistical power. There were only 92 NHL
cases included in the AHS unadjusted analysis and fewer in adjusted analyses,
compared to 650 in a pooled case-control analysis from the United States[10],

The final BfR conclusion (p. 21) that “there was no unequivocal evidence for a clear
and strong association of NHL with glyphosate” is misleading. IARC, like many other
groups, uses three levels of evidence for human dataB3l. Sufficient evidence means
“that a causal relationship has been established” between glyphosate and NHL. IARC
does not state that the evidence is sufficient. BfR concludes that the IARC designation
of limited evidence was not applicable because there was not "an unequivocal and
consistent excess". In fact, that is the equivalent to the criteria for sufficient evidence,
not limited evidence. Thus BfR’s conclusion is equivalent to concluding there is not
sufficient evidence. Legitimate public health concerns arise when "causality is
credible”, i.e., when there is limited evidence. BfR’s language is misleading and not
internationally acceptable and thus fails to meet EC Guidelines.

Evidence from Animal Carcinogenicity Studies

We find the conclusions of the BfR regarding the animal carcinogenicity data to be
scientifically unacceptable. The IARC WG review found a significant positive trend
for renal tumors in CD-1 micel!!], a rare tumor although no comparisons of any
individual exposure group to the control group were statistically significant. A
significant positive trend means that the pattern seen in the data supports an
increasing risk with increasing dose. The WG also identified a significant positive
trend for hemangiosarcoma in male CD-1 micel!2], again with no individual exposure
group significantly different from controls. Finally, the WG also saw a significant
increase in the incidence of pancreatic islet cell adenomas in two studies in Sprague-
Dawley rats!13-15], In one of these rat studies, thyroid gland adenomas in females and
liver adenomas in males were also increased. Thus, glyphosate was positive for
malignant tumors in both of the mouse studies examined and for benign tumors in
two of the five rat studies examined. By the IARC review criterial?], the evidence in
the mouse constitutes sufficient evidence in animals and the increased incidences of
benign tumors constitutes additional support.

The BfR agreed, stating (p. 43) "it is obvious that IARC concludes on “sufficient
evidence of carcinogenicity” because the above criteria for this conclusion are fully
met.” The IARC WG reached this conclusion using data that were publicly available
in sufficient detail for independent scientific evaluation (a requirement of the IARC
Preamblel3]). Based on the BfR Addendum, it seems there were three additional
mouse studies and two additional rat studies that were unpublished but available
for review. BfR reported on two additional studies with a positive trend for renal
tumors, one in CD-1 micel'®], and one in Swiss-Webster micell7]. One of these
studies(!®] also reported a positive trend for hemangiosarcoma. Moreover, BfR
reported two studies in CD-1 mice showing significant trends for malignant



lymphomall6 18], For all of the mouse tumors described above, a positive trend was
seen against the concurrent control.

However, in all studies in CD-1 mice, including those reviewed by the IARC, the BfR
dismisses the observed trends in tumor incidence because there are no individual
treatment groups that are significantly different from controls and because the
maximum observed response is reportedly within the range of the historical control
data (Table 5.3-1, p. 90). Care must be taken in using historical control data to
evaluate animal carcinogenicity data. In virtually all guidelines![3 19, scientific
reports(2%l and publications[?1-23] on this issue, the recommended first choice is the
use of the concurrent controls. For instance, the Preamble to the IARC Monographs
states, “it is generally not appropriate to discount a tumor response that is
significantly increased compared with concurrent controls by arguing that it falls
within the range of historical controls...”. When using historical control data, they
should be from studies in the same timeframe, for the same exact animal strain,
preferably from the same laboratory or the same supplier and preferably reviewed
by the same pathologist(1°l. This was not the case for the historical control database
used by BfR. One of the mouse studies!'!! was clearly done before this historical
control database was developed, one study('®! used Crj:CD-1 mice rather than
Crl:CD-1 mice, and one study(!2! did not specify the substrain and was reported in
1993 (probably started prior to 1988); hence only a single study!8] used the same
mouse strain as the historical controls, but was reported more than 10 years after
the historical control dataset was developed. Interestingly, the historical control
data used by the BfR[?4] was from studies in seven laboratories using the Charles
River Laboratory CD1 mice. Itis important to note that there is a second report(2!
by the same authors with a larger control database using the same mouse strain
from 11 laboratories over the same time period (1987-2000) showing very different
results. For example, the 2000 publication!?4 shows five and four studies out of 46
with renal adenomas (no more than two in any one study) and renal
adenocarcinomas (one in each study) respectively whereas the 2005 report(23!
shows only one study each out of 54 studies with a single renal adenoma and a
single renal adenocarcinoma; all other studies had no renal tumors.

Given this evidence, it is clear that BfR differed from standard scientific practices in
order to reach their conclusions. BfR reported seven positive mouse studies with
three studies showing increases in renal tumors, two with positive findings for
hemangiosarcomas, and two with positive findings for malignant lymphomas. BfR
additionally reported two positive findings for tumors in rats. Eliminating the
inappropriate use of historical data, the unequivocal conclusion is that these are not
negative studies, but in fact document the carcinogenicity of glyphosate in
laboratory animals.

Mechanistic Information

The BfR Addendum dismisses the WG finding that “there is strong evidence that
glyphosate causes genotoxicity” by suggesting that unpublished evidence not
seen by the IARC WG was overwhelmingly negative and that, since the studies
that were reviewed were not done under guideline principles, they should get
less weight. To maintain transparency, IARC reviews only publicly available data.
Thus the use of confidential data submitted to the BfR makes it impossible for
any scientist not associated with BfR to review this conclusion with scientific



confidence. Further skewing their interpretation, the BfR did not include evidence
of chromosomal damage from exposed humans(24! that was highlighted in the IARC
Monograph.

The BfR confirms (p. 79) that the studies evaluated by the IARC WG on oxidative
stress were predominantly positive but does not agree that this is strong support
for an oxidative stress mechanism. They minimize the significance of these
findings predominantly because of a lack of positive controls in some studies and
because many of the studies used glyphosate formulations and not pure
glyphosate. The WG concluded that (p. 77) “Strong evidence exists that
glyphosate, AMPA and glyphosate-based formulations can induce oxidative
stress”. From a scientific perspective, these types of mechanistic studies can play
a key role in distinguishing between the effects of mixtures, pure substances and
metabolites and we encourage the BfR to carefully review this science.

Finally, we strongly disagree that data from studies published in the peer-
reviewed literature should automatically receive less weight than guideline
studies. Once a chemical or its formulations are on the market, the majority of
the research done on these chemicals will be done by research laboratories using
various models to address specific issues related to toxicity that will often not
have testing guidelines associated with them. These peer-reviewed and
published findings have great value in understanding mechanisms of
carcinogenicity and should be given appropriate weight in an evaluation based
on study quality and not just guideline rules.

General Comments

Science moves forward based on data, careful evaluation of those data and a
rigorous review of the findings and conclusions. One important aspect of this
process is transparency and the ability to question or debate the findings of
others. This ensures the validity of the results and provides a strong basis for
decisions. Many of the aspects of transparency do not exist for the RAR[?! or the
BfR Addendum. For example, citations for almost all of the references, even those
from the open scientific literature, have been redacted from the document. The
ability to objectively evaluate the findings of a scientific report requires a
complete list of the cited supporting evidence. As another example, there are no
authors or contributors listed for either document, a requirement for publication
in virtually all scientific journals. This is in direct contrast to the IARC WG
evaluation listing all authors, all publications and public disclosure of pertinent
conflicts of interest prior to the WG meeting(2¢l.

A second important aspect of the scientific process is a careful evaluation and
analysis of the facts. Several guidelines have been devised for analyzing
carcinogenicity data, most after consultation with scientists from around the
world. One of the most widely used guidelines is the OECD guidance on the
conduct and design of chronic toxicity and carcinogenicity studies!'°! which is
cited in the BfR Addendum. This OECD guidance is in contradiction to the
methods used by the BfR for both historical controls and for trend analysis; the
two reasons given by the BfR for dismissing these data. Thus, BfR uses the



concept of testing guidelines to exclude substantive scientific evidence from their
risk assessment and ignore OECD guidelines in addressing the important issues
of historical controls and trend analyses.

Due to the potential public health implications of this extensively used pesticide
it is essential that all scientific evidence be freely available, reviewed openly in
an objective manner, and that financial support, conflicts of interest and
affiliations of authors be fully disclosed. Many aspects of the evaluation
conducted by the BfR and EFSA do not meet this fundamental objective criteria
and raise significant questions of validity.

Summary

The IARC WG concluded that glyphosate is a “probable human carcinogen”
putting it into IARC category 2A due to sufficient evidence of carcinogenicity in
animals, limited evidence of carcinogenicity in humans and strong mechanistic
data.

¢ The IARC WG found an association between non-Hodgkin lymphoma and
glyphosate based on the available human evidence.

* The IARC WG found significant carcinogenic effects in laboratory animals
for two tumor types in two mouse studies and benign tumors in two rat
studies.

* Finally, the IARC WG concluded strong evidence of genotoxicity and
oxidative stress for glyphosate, entirely from publicly available research,
including findings of DNA damage in the peripheral blood of exposed
humans.

In their RAR, BfR concluded (Vol. 1, p. 160) “classification and labeling for
carcinogenesis is not warranted” and “glyphosate is devoid of genotoxic
potential”.

* BfR agreed with the IARC on limited evidence in humans but then
dismissed the association as “insufficiently consistent” with no
justification.

¢ Using an inappropriate historical control dataset in an incorrect manner
and ignoring established OECD guidelines cited in their report, BfR
dismissed evidence of renal tumors in 3 mouse studies, hemangiosarcoma
in 2 mouse studies and malignant lymphoma in 2 mouse studies. Thus,
BfR incorrectly discarded all of the glyphosate-induced carcinogenic
findings in animals as chance occurrences.

* The BfR ignored important laboratory and human evidence of
genotoxicity.

* The BfR confirmed that glyphosate induces oxidative stress and dismissed
this finding for lack of any other finding because they had dismissed all of
the other evidence.

The most parsimonious scientific explanation of the cancers seen in humans and
laboratory animals supported by the mechanistic data is that glyphosate is a
probable human carcinogen. On the basis of this conclusion and in the absence of



contrary evidence, it is reasonable to conclude that glyphosate formulations
should also be considered probable human carcinogens.

We believe that the arguments promoted by the BfR to negate the human, animal
and mechanistic evidence are fundamentally and scientifically flawed and should
be rejected. We strongly object to the almost non-existent weight given to
studies from the literature by the BfR and the strong reliance on non-publicly
available data in a limited set of assays that define the minimum data necessary
for the approval of a pesticide. We believe that the IARC WG evaluation of
probably carcinogenic to humans accurately reflects the results of the published
scientific literature on glyphosate and, on the face of it, the unpublished studies
to which the BfR refers. Conversely, the BfR evaluation, and consequently the
EFSA evaluation, do not reflect the available science.

Thus, repeating our earlier request, we urge you and the European Commission
to disregard the flawed EFSA finding on glyphosate in your formulation of
glyphosate health and environmental policy for Europe and to call for a
transparent, open and credible review of the scientific literature.

The views expressed in this letter are the opinion of the scientists who are
listed below and DO NOT imply an endorsement or support for these
opinions by any organizations to which they are affiliated.
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