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Group found a significant ratio of 1.3 (1.03-1.65) using fully adjusted risk estimates (4). An
industry-sponsored study (9) also found the same risk ratio of 1.3 (1.0-1.9). Additional meta-
analyses of two studies (21, 24) for an association of glyphosate use and risk for B-cell NHL were
also significantly positive with a meta-risk ratio of 2.0 (1.1-3.6) in two separate analyses (9, 27).
These findings provide additional evidence for an etiological link between NHL and glyphosate
exposure.

Two industry-sponsored reviews (9, 13) and the EPA report (18) on these same
epidemiological studies of NHL have suggested that the positive results are due to various
methodologic issues such as study design, selection bias, recall bias, exposure misclassification,
confounding and other issues. However, these case-control studies were performed by
experienced epidemiologists using widely-accepted study designs and methods, were published
in peer-reviewed journals, and | find them acceptable for review and consideration. The
industry-sponsored and EPA reviews have given undue weight to the Agricultural Health Study
(25) in their assessments, although admitting that the study duration was “relatively short”.
Taken together, the case-control studies provide evidence for a relationship between
glyphosate exposure and risk of NHL, and this evidence cannot be simply dismissed due to the
suggestion of possible methodologic issues or the negative results of the immature Agricultural

Health Study.

Animal Studies

Glyphosate has also been tested for carcinogenicity in mice and rats in multiple studies
(4, 17, 18, 28), and some studies have been positive for the development of tumors. The IARC
Working Group (4) found a significant positive and dose-related trend in the incidence of renal
tubule carcinoma (p = 0.037), and in renal tubule adenoma and carcinoma combined (p =
0.034), in males in a feeding study of CD1 mice. Renal tubule carcinoma is a rare tumor in this
strain of mice. However, there was no increase in these tumors in female mice in that study. In
another feeding study of CD-1 mice, IARC found a significant positive and dose-related trend in
the incidence of hemangiosarcoma (p < 0.001) in males but not in females. Also, in a feeding
study of Sprague-Dawley rats, IARC found an increase in the incidence of pancreatic islet cell

adenoma at all doses of glyphosate in males, with a significant increase in the low dose group
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the IARC assessment and their own analyses as due to technical or methodologic issues, or
cytotoxicity rather than genotoxicity. The EPA and industry-sponsored studies also place undue
weight on assays performed in bacteria, and on industry studies that were not available for
review by IARC. | have placed greater weight on the two human biomonitoring studies (29, 30)
and the many positive studies performed in mammalian systems, particularly human blood
lymphocytes which are the cells from which NHL arises as a result of genetic damage.

Recent studies have shown that glyphosate and GBFs can have toxic effects on cells at
doses below the regulatory limits (44, 45). For example, glyphosate provokes oxidative stress
and cell damage in rat liver and kidneys by disrupting mitochondrial metabolism at exposure
levels currently considered safe and acceptable by regulatory agencies (44, 45). Glyphosate and
GBFs can also disrupt endocrine signaling in cells at low doses (44-46), induce human breast
cancer cells to grow via estrogen receptors in vitro (47), and also induce breast tumors in
female rats (48). GBFs can also alter the levels of xenobiotic-metabolizing enzymes (49) and
affect cell cycle regulation (50, 51) at low doses, which are effects that can also contribute to
carcinogenesis. Thus, these findings indicate that even low doses of these chemicals can have

significant biological effects on living cells.

General Causation

In the evaluation of whether a specific exposure (glyphosate and GBFs in this case) is a
cause of a specific disease (NHL in this case), experts follow a scientific method in the review
and evaluation of evidence, and consider and weigh this evidence based on the guidelines set
forth by Bradford Hill (52, 53). These guidelines or criteria for the evaluation of general

causation are listed below along with my comments concerning this case.

1. Temporal Relationship. If an exposure causes a disease, the exposure must occur
before the disease develops. This criteria was met by all of the epidemiologic and
animal studies cited in this report.

2. Strength of Association. Relative risk is one of the cornerstones of causal inference.

The higher the relative risk, the greater the likelihood that an exposure is causal. In the
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elevated, suggesting that confounding due to the use of other pesticides does not fully
explain the increased risk estimates for glyphosate. Also, in general, case-response bias
tends to bias risk estimates toward the null and not create false-positive findings (54,
55). Thus, taken together, the case-control studies provide evidence for a relationship
between glyphosate exposure and risk of NHL, and this evidence cannot be simply
dismissed due to possible methodological issues or the negative results of the immature
Agricultural Health Study.

7. Disease Specificity. The only disease linked to glyphosate exposure to date is NHL, with
negative findings for other hematopoietic malignancies including Hodgkin lymphoma,
leukemia, and multiple myeloma, as well as negative findings for multiple other cancer
types. Thus, glyphosate exposure causes a specific disease, namely NHL.

8. Coherence. The evidence described above is consistent with other relevant knowledge
concerning similar pesticides as a cause of NHL. Glyphosate is an organophosphate
herbicide, and other organophosphate pesticides have also been implicated as causes of

NHL by similar mechanisms (8, 27, 56).

In summary, based on my expertise, and my review and evaluation of the literature on
this subject, | conclude with a reasonable degree of medical certainty that glyphosate and GBFs
(including Roundup) can cause NHL in humans exposed to these chemicals in the workplace or

environment.

Dennis D. Weisenburger, M.D.
Professor and Chairman

Department of Pathology

Date: ‘//?,f /!7
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201.  “Plasmablastic Lymphoma Arising in 2 Background of Small Lymphocytic Lymphoma”. 18th
Meeting of the European Association of Haematopathology, 2016.

202. “New Insights into Peripheral T-cell Lymphoma”, University of Miami Medical Center, 2016.

203.  “Mantle Cell Lymphoma — Pathology and Biology”, Nebraska Association of Pathologists, 2016.

XI. PATENTS, INVENTIONS AND COPYRIGHTS

PATENTS

e No. 8,131,475 Methods for Identifying, Diagnosing, and Predicting Survival of Lymphomas

e No. 14/540,302 Survival Predictor for Diffuse Large B-Cell Lymphoma

e No. 61900553 Method for Selecting and Treating Lymphoma Types

* No. PCT/US14/64161 Methods for Selecting and Treating Lymphoma Patients

* No. 62/325,213 Evaluation of Mantle Cell Lymphoma and Methods Related Thereto

e No. 14803288.1 — 1403/3066215 Method for Subtyping Lymphoma Types by Means of Expression

Profiling
TECHNOLOGIES LICENSED
1. Methods for Identifying, Diagnosing, and Predicting Survival of Lymphomas, Nanostring
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1. Wendell vs. Johnson & Johnson, et al. United States District Court, Northern District of
California, Oakland Division, 2014. Case No. 4:09-cv-04124-CW

Dennis D. Weisenburger, MD — Fees

$500 per hour for work and $5000 per day for deposition and trial, plus travel expenses.
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