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Counselors Meeting June 17-18, 2014 

Dear Dr. White: 

The American Chemical Council's Cumene Panel (the "Panel") appreciates the opportunity to comment 

on NTP's Research Concept for Alkybenzenes. After evaluation of the NTP Research Concept for 

Alkylbenzenes, the Panel takes exception to the reference of cumene as one of the isomers of the C9 

fraction with carcinogenic activity. Also, the weight of evidence does not support the reference to 

cumene as "recommended for listing as reasonably anticipated to be a human carcinogen" in the 13th 

Report on Carcinogens (RoC; page 4) is warranted. 

Significant concerns have been raised about the scientific integrity, credibility and relevance of the 

scientific evaluation process used in the 12th RoC.1 The current approach employed by 

NIEHS/NTP for RoC evaluations does not meet HHS's Policies and Principles for Assuring Scientific 

Integrity. To address the shortcomings of the current RoC process, the National Academies of Science 

(NAS) was charged with examining the scientific evaluation policies and procedures employed by NTP 

for data evaluation, for integrating studies to weigh the overall evidence for determining cause and 

effect, and the criteria for determining the potential for carcinogenic hazards to humans at 

environmentally relevant levels of exposures. Over the next few months, the NAS is scheduled to 

release a scientific peer review of the 12th RoC determinations related to formaldehyde and styrene and 

the scientific rigor of the RoC evaluation and review processes. The current 13th RoC assessment 

process reflects the same deficiencies as the 12th RoC, including a strength of evidence approach which 

uses default options over data and over-relies on opaque study integration procedures in lieu of an 

objective and transparent weight of evidence evaluative framework which uses mode of action as its 

central organizing principle. 

The 13th RoC proposes cumene to be listed as "reasonably anticipated to be a human carcinogen based 

on sufficient evidence in experimental animals" even though there is considerable evidence, 

documented in NIEHS/NTP's own analysis, which shows cumene is likely not genotoxic and that the 

documented cumene-induced kidney tumors in male rats and lung tumors in mice likely occur via modes 

of action that are not relevant to humans.2 The authors of the NTP Cumene Monograph concluded that 
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cumene showed clear evidence of carcinogenicity based on rodent bioassays which identified male and 

female mouse lung tumors, female mouse liver tumors, and male rat kidney tumors. Mode of action 

(MOA) investigations of cumene and structural analogs (e.g., ethylbenzene, styrene, etc.) suggest a high 

plausibility that the three tumor findings of concern are likely mediated through non-genotoxic MOAs 

and are of questionable qualitative and/or quantitative relevance to human cancer outcomes. The male 

rat kidney toxicity and resulting tumors fit the alpha-2u-globulin MOA. This MOA does not occur in 

humans and, therefore, these tumors are not relevant for human risk assessment. 3 

The mouse lung tumors are mediated through species specific metabolic activation via CYP2F2 that 

induces a non-genotoxic and cytotoxic, cell-regenerative MOA that is quantitatively and likely 

qualitatively irrelevant to human lung toxicity and cancer.4 Species differences observed between 

mouse and rat are likely attributed to different enzymatic metabolism by CYP2F2 in mouse and CYP2F4 

in rat. The human counterpart, CYP2F1, is much less prevalent in these tissues and is much less effective 

at metabolizing these compounds than either 2F2 or 2F4.5 Therefore, this MOA is of low relevance for 

humans. 

In addition, mouse liver tumors are plausibly mediated through a phenobarbital-like liver enzyme 

induction MOA that is not a quantitatively relevant cancer hazard to humans. Cumene-induced tumors 

were associated wi th the hallmark features of a phenobarbital-like enzyme induction MOA that has 

been qualified as to its kinetic and quantitative relevance to human tumor outcomes. 6 Those features 

include rapid and early onset of liver enlargement; evidence of saturated metabolism leading 

compensatory induction of CYP2B1/2B2; association of tumors wi th eosinophilic foci (a biomarker of this 

mode of action); and late developing tumors. Both these features and several additional features of a 

phenobarbital-like MOA for cumene are further informed by read-across information from close 

structural analogs ethylbenzene, 1-phenylethanol, and n-propylbenzene including increased mitogenic 

cell replication at tumorigenic doses; evidence of saturated P450 metabolism at tumorigenic doses; 

confirmed induction of CYP2B related enzymes; and increased liver hypertrophy. 

In conclusion, when knowledge of MOA is used as the central organizing element, the weight of 

evidence shows cumene is not genotoxic, that the induction of rat kidney tumors occurs by 

accumulation of alpha-2-urinary globulin (a conclusion that the NTP supported in its 2-year 

carcinogenicity assessment of cumenel9 - NTP TR-542), a species-specific MOA that does not operate in 

humans, and that mouse lung tumor induction is also entirely consistent with a species specific mode of 

action that does not operate in humans. 7 The species and organ-specific nature of cumene-induced 

rodent tumors (the MOA which have been well characterized in published literature) is not consistent 

wi th the RoC's recommendations that the multi-organ nature of these tumors is "sufficient evidence of 

carcinogenicity." Therefore, the overall evidence-based assessment of cumene by NTP does not fulfill 

the expectation that cumene should be "reasonably anticipated to be a human carcinogen". 
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The American Chemistry Council Cumene Panel appreciates the opportunity to submit these comments. 

If you have any questions, please contact Angela Lynch at 202-249-6708 or 

AnRela Lynch@americanchemistry.com. 

Sincerely, 

Angela Lynch, MSPH, Ph.D. 

Director, Chemical Products and Technology Division 

American Chemistry Council 

americanchemistry.com 1 
700 Second St., NE | Washington, DC 20002 | (202) 249.7000 
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