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The Natural Resources Defense Council (NRDC) has no direct or indirect financial or fiduciary 
interest in the manufacture or sale of any chemical or methodology that would be the subject 
of these comments.  
 
These comments are on the Imidacloprid Human Health Draft Risk Assessment (2017), herein 
referred to as EPA HHDRA. 
 
 
BACKGROUND 
 
Imidacloprid is one of the most popular and widespread insecticides in the U.S. The 
neonicotinoid or “neonic” pesticides are used to treat soil, seeds and foliage to control sucking 
insects such as rice hoppers, aphids, thrips, whiteflies, turf insects, soil insects and some 
beetles.2 Imidacloprid is most commonly used on the following crops: rice, cereal, corn, 
potatoes, vegetables, sugar beets, fruit, cotton, hops and turf.3  Apart from its use for crops, it is 
also used in and around homes, yards, gardens, and public parks and green spaces to control 
termites, and fleas on pets.4   

                                                           
1 https://www.regulations.gov/document?D=EPA-HQ-OPP-2008-0844-1235 
2 Imidacloprid. Extoxnet: Extension of Toxicology Network.   
http://pmep.cce.cornell.edu/profiles/extoxnet/haloxyfop-methylparathion/imidacloprid-ext.html 
3 Imidacloprid. Extoxnet: Extension of Toxicology Network.   
http://pmep.cce.cornell.edu/profiles/extoxnet/haloxyfop-methylparathion/imidacloprid-ext.html. 
4 Imidacloprid: General Fact Sheet. 2010. National Pesticide Information Center.   
http://npic.orst.edu/factsheets/imidagen.html#whatis 

https://www.regulations.gov/document?D=EPA-HQ-OPP-2008-0844-1234
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Imidacloprid is also used as a seed treatment – a use that NRDC opposed in our comments to 
EPA on its preliminary aquatic risk assessment for imidacloprid (July 2017).5 The value to 
farmers of these costly and environmentally-damaging seed treatments is increasingly shown to 
be negligible or marginal at best. A 2015 multi-state University Extension report sharply 
questioned both the economic and environmental justifications for using neonicotinoid-treated 
seed in soybeans: “To summarize: For typical field situations, independent research 
demonstrates that neonicotinoid seed treatments do not provide a consistent return on 
investment.6 7 8 The current use of neonicotinoid seed treatments in soybean and other crops 
far exceeds pest pressures.”9 Since then, reports by academics10, the Center for Food Safety 
(2017)11, and EPA experts (2014)12 have provided further evidence to support these 
conclusions. Worse, the toxic soil residues from neonic seeds may make pest control even more 
difficult by disrupting biological control systems. 13, 14 Indeed, a study by Douglas et al (2015) 
reported that in slug-infested fields, soybean grown with neonic-treated seeds had poorer 
yields than counterparts grown without neonic seeds.15 

                                                           
5 see NRDC comments on EPA Preliminary Aquatic Risk Assessment, July 2017. EPA-HQ-OPP-2008-0844-1146. 
Available at https://www.regulations.gov/document?D=EPA-HQ-OPP-2008-0844-1219 
6 Hodgson, E.W., and G. VanNostrand. 2014. 2014 Yellow Book Report of insecticide evaluation for soybean pests, 
21 pp. Department of Entomology, Iowa State University, Publication 296-14. Hodgson, E.W., and G. VanNostrand. 
2013. 2013 Yellow Book Report of insecticide evaluation for soybean pests, 25 pp. Department of Entomology, 
Iowa State University, Publication 294-13. Hodgson, E.W., and G. VanNostrand. 2012. 2012 Yellow Book Report of 
insecticide evaluation for soybean pests, 35 pp. Department of Entomology, Iowa State University, Publication 291-
12. As reported in: http://ento.psu.edu/extension/field-crops/fact-sheet-Effectiveness-of-Neonicotinoid-Seed-
Treatments-in-Soybean 
7 Seagraves, M.P., and J.G. Lundgren. 2012. Effects of neonicotinoid seed treatments on soybean aphid and its 
natural enemies. Journal of Pest Science. 85: 125-132. 
8 McCarville, M.T., M.E. O’Neal, B.D. Potter, K.J. Tilmon, B.P. McCornack, J.F. Tooker, and D.A. Prischmann-
Voldseth. 2014. One gene versus two: A regional study on the efficacy of single gene versus pyramided resistance 
for soybean aphid management. Journal of Economic Entomology. 107: 1680-1687 
9 Bailey, Wayne et. al. 2015. The Effectiveness of Neonicotinoid Seed Treatments in Soybean.” Purdue Extension 
Service (and others), E-268. December. http://ento.psu.edu/extension/field-crops/fact-sheet-Effectiveness-of-
Neonicotinoid-Seed-Treatments-in-Soybean 
10 Krupke CH, Holland JD, Long EY. and Eitzer BD. (2017). Planting of neonicotinoid-treated maize poses risks for 
honey bees and other non-target organisms over a wide area without consistent crop yield benefit. J Appl Ecol.  
11 Center for Food Safety report 2017. Alternatives to Neonicotinoid Insecticide-Coated Corn Seed: Agroecological 
Methods are better for Farmers and the Environment. 
http://www.centerforfoodsafety.org/issues/304/pollinators-and-pesticides/press-releases/4957/landmark-report-
shows-bee-killing-seed-coatings-arent-worth-the-harm 
12 EPA 2014. Benefits of Neonicotinoid Seed Treatments to Soybean Production. 
https://www.epa.gov/sites/production/files/2014-
10/documents/benefits_of_neonicotinoid_seed_treatments_to_soybean_production_2.pdf 
13 Seagraves, M.P., and J.G. Lundgren. 2012. Effects of neonicotinoid seed treatments on soybean aphid and its 
natural enemies. Journal of Pest Science. 85: 125-132. 
14 Douglas, M.R., J.R. Rohr, and J.F. Tooker. 2014. Neonicotinoid insecticide travels through a soil food chain, 
disrupting biological control of non-target pests and decreasing soybean yield. Journal of Applied Ecology.  
15 Douglas, M.R. and J.F. Tooker. 2015. Large scale deployment of seed treatments has driven rapid increase in use 
of neonicotinoid insecticides and preemptive pest management in US field crops. Environmental Science and 
Technology. 
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Figure: U.S. Geological Survey map of estimated agriculture use of imidacloprid for 201516 
Note: State-based and other restrictions on pesticide use may be reflected in the EPest-low 
estimates because they are based primarily on surveyed data. 
 
 

 
 
Imidacloprid kills insects by debilitating their central nervous system. It mimics nicotine and 
binds to nicotinic acetylcholine receptors, blocking the receptor and thereby preventing nerve 
cell transmission, leading to paralysis and death in insects.  In humans these receptors are 
found in neuromuscular junctions and the central nervous system.17   Imidacloprid is a systemic 
insecticide.  When plants take it up through soil or leaves, it spreads to other parts of the plant, 
such as its stems, fruits and flowers.  Insects that chew or suck on these plants ingest the 
insecticide, which attacks their nervous system and kills them.18 Neonic pesticides also are 
absorbed into the plant tissue of milkweed – the sole food source for monarch butterfly larvae - 
rendering the milkweed deadly to the caterpillars and other beneficial pollinators. 19 
 
Imidacloprid residue on baby and children’s foods 
 
New and disturbing evidence shows that imidacloprid is making its way into our food and water 
supply. The United States Department of Agriculture (USDA) Pesticide Data Program (PDP) 
monitors imidacloprid residues in food.  According to the Pesticide Action Network publicly 
searchable database, “What’s On My Food”, using data aggregated from public sources 

                                                           
16 USGS. National Water-Quality Assessment (NAWQA) Project. Estimated Annual Agricultural Pesticide Use. 
Pesticide Use Maps - Imidacloprid. 
https://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2015&map=IMIDACLOPRID&hilo=L&disp=I
midacloprid 
17 Imidacloprid: General Fact Sheet. 2010. National Pesticide Information Center.   
http://npic.orst.edu/factsheets/imidagen.html#whatis. 
18 Imidacloprid: General Fact Sheet. 2010. National Pesticide Information Center.   
http://npic.orst.edu/factsheets/imidagen.html#whatis 
19 Pecenka, J.R., and J.G. Lundgren. 2015. Non-target effects of clothianidin on monarch butterflies. Science of 
Nature. 102: 19. 
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including the USDA PDP 2012 data, imidacloprid was detected in the following baby foods and 
common children’s foods: baby food - applesauce (0.3% of samples); baby food - pears (13.6% 
of samples); bananas (1.8% of samples); apples (20% of samples); cherries (14% of samples); 
and grapes (48% of samples).20 Detection rates were greater in fresh, unprocessed fruits and 
vegetables. Moreover, the pesticide’s systemic nature means it cannot just be washed off the 
surface of these foods prior to consumption. 
 
Imidacloprid in water 
 
A study by the U.S. Geological Survey found widespread neonic contamination of streams 
across the country. At least one neonic pesticide was detected in half the samples collected, 
with imidacloprid being the most frequently detected contaminant (37% of samples).21 
Interestingly, clothianidin and thiamethoxam concentrations were higher in agriculture areas, 
whereas imidacloprid concentrations were higher in denser urban areas within the watershed. 
This suggests that its urban uses in lawns and gardens, and parks and public spaces are having a 
measurable impact on watershed contamination, including sources of tap water. Imidacloprid 
was reported in tap water in Iowa City, causing alarm for residents.22  EPA has not established a 
mandatory drinking water limit (Maximum Contaminant Level, MCL) for imidacloprid or any of 
the other neonic pesticides.   
 
Imidacloprid exposure from residential uses 
 
Imidacloprid is approved for a wide range of residential uses that lead to exposures to 
vulnerable populations, including women of reproductive age, infants, and toddlers. It is 
permitted to be used on ornamental turf and plants, residential lawns and gardens, pets (spot-
on treatments and collars), bed bugs, crack-and-crevice treatments, and on wood as a 
preservative and termiticide. 
 

Advantage is a popular anti-flea treatment applied topically to cats and dogs.  It contains 9.1% 
imidacloprid. In one study, significant amount of transferable residue was found on the dog’s 

coat up to 4 weeks after a single treatment.23 According to the authors, Advantage may pose 
health risks for individuals who regularly handle pets such as veterinarians, pet owners and 
caretakers.24  

                                                           
20 PAN. What’s On My Food. Publicly searchable database, Pesticide Action Network. 
http://www.whatsonmyfood.org/index.jsp 
21 Hladik, M.L., and Kolpin, D.W., 2015, First national-scale reconnaissance of neonicotinoid insecticides in streams 
across the USA: Environmental Chemistry, doi:10.1071/EN15061. Online here: 
https://toxics.usgs.gov/highlights/2015-08-18-national_neonics.html 
22 Jaxen J. 2017. Breaking Study: Insecticides Found in Iowa Drinking Water.  GreenMed Info.    
http://www.greenmedinfo.com/blog/breaking-study-insecticides-found-iowa-drinking-water. 
23 Craig MS, Gupta RC, Cander TD, and Britton DA. 2005. Human exposure to imidacloprid from dogs treated with 

Advantage. Toxicol Mech Methods. 15(4):287-91.  
24 Craig MS, Gupta RC, Cander TD, and Britton DA. 2005. Human exposure to imidacloprid from dogs treated with 

Advantage. Toxicol Mech Methods. 15(4):287-91.  
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Imidacloprid poisoning incident data gathered by the EPA between 1992 and mid-2009 
documents over 22 thousand minor poisoning incidents in people from residential uses.25 Most 
people were exposed from applying imidacloprid products to lawns and gardens, or by playing 
with pets that had recently been treated for fleas and ticks with imidacloprid-containing 
products. Reported adverse effects included skin irritation and rashes, numbing and tingling on 
fingers and lips, facial numbness and swelling, lethargy and nausea. Over the same time EPA 
documented over 4 hundred deaths of domestic animals, mainly dogs and cats treated with flea 
and tick products. 
 
A study by NIH-funded researchers from UNC Chapel Hill and UC Davis reported that frequent 
exposure (self-reported by parents) to imidacloprid applied as flea and tick treatments for pets 
(Advantage by Bayer) during pregnancy was associated with an up to 4-fold elevated risk of 
Autism Spectrum Disorder (OR 2.0, 95% CI 1.0-3.9) in prenatally-exposed children.26  
 
These studies together support the use of an FQPA factor of at least 10X to prevent harm from 
prenatal and early life exposures to imidacloprid.  
 
 
FQPA – EPA FAILED TO ADDRESS RISKS TO CHILDREN 
 
Under the Federal Food, Drug and Cosmetics Act (“FFDCA”), EPA may not “establish or leave in 
effect a tolerance for a pesticide chemical residue in or on a food” unless the Administrator 
determines that the tolerance is safe. 21 U.S.C. § 346a(b)(2)(A)(i). The Food Quality Protection 
Act (“FQPA”), a 1996 amendment to the FFDCA, requires that EPA make an affirmative 
determination that there is reasonable certainty of no harm from use of a pesticide in 
accordance with its label, and it must make this finding considering aggregate and cumulative 
exposures to infants and children. Id. § 346a(b)(2)(C)(ii)(I), (II). EPA must revoke a tolerance if it 
finds a pesticide residue would not be safe. Id. § 346a(b)(2)(A)(i). 
 
EPA HHDRA (2017) determined that the Food Quality Protection Act (FQPA) factor could be 
removed (reduced to 1X), based on the following reasons:  

1. EPA finds that the toxicological database is adequate, there are no major data gaps;  
2. EPA believes that the observed neurotoxic effects are well characterized and 

protected for;  
3. EPA believes that all fetal and offspring effects are well characterized and protected 

for; and  

                                                           
25 US EPA. Specified Incidents for Registered Products Containing a Specified Active Ingredient Imidacloprid, 
Submitted January 1, 1992 through June 26, 2009. FOIA Request #HQ-RIN-01475-09 to Jennifer Sass, NRDC. June 
19, 2009. 
26 Keil AP, Daniels JL, Hertz-Picciotto I. Autism spectrum disorder, flea and tick medication, and adjustments for 
exposure misclassification: the CHARGE (CHildhood Autism Risks from Genetics and Environment) case-control 
study. Environ Health. 2014 Jan 23;13(1):3. 
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4. EPA believes that the exposure assessments are sufficient and unlikely to 
underestimate exposure.  

 
We challenge each of the above four assertions as follows:  

1. EPA’s assessment has significant data gaps by failing to address the non-industry 
studies in the published scientific literature; 

2. EPA failed to address evidence of developmental risks, including neurobehavioral 
and endocrine risks; 

3. EPA does not characterize or protect for fetal and offspring effects; 
4. All pet collar uses pose an unacceptable risk to children; they should be cancelled 

immediately. Further, EPA’s methods are likely a significant underestimate of risk.   
 

Accordingly, EPA should apply an FQPA factor of at least 10x to imidacloprid. Our detailed 
response is below. 
 

1. EPA’s assessment has significant data gaps by failing to address the non-industry 
studies in the published scientific literature 

 
EPA fails to cite or address studies from the peer-reviewed published literature, which support 
the need for an FQPA factor of at least 10X. Here we describe some of those studies.  
 
Laboratory tests with cell cultures and rodents led the European Food Safety Authority (EFSA) 
to categorize two neonics – imidacloprid and acetamiprid – as possibly impairing the developing 
human nervous system.27 Non-industry published animal studies report neurobehavioral 
impairments in rodents that were exposed to imidacloprid prenatally, from a single high-dose 
injection of the pesticide to the pregnant rat (337 mg/kg at day 9 of pregnancy).28  
 
There are some published medical reports that can be used by EPA to understand the clinical 
sequelae of acute imidacloprid poisoning in people: 

• A healthy 35-year-old male farmer ingested 350 mL of imidacloprid in an attempted 
suicide. 29  After thirty minutes, he began to feel drowsiness, severe nausea and copious 
vomiting.  After he was admitted to hospital, he showed bradycardia and had a 
cardiorespiratory arrest.  He did not respond to advance life support, and died. 

                                                           
27 EFSA Assesses Potential Link Between Two Neonicotinoids and Developmental Neurotoxicity. December 17, 
2013. http://www.efsa.europa.eu/en/press/news/131217 
28 Abou-Donia MB, Goldstein LB, Bullman S, Tu T, Khan WA, Dechkovskaia AM, Abdel-Rahman AA. Imidacloprid 
induces neurobehavioral deficits and increases expression of glial fibrillary acidic protein in the motor cortex and 
hippocampus in offspring rats following in utero exposure. J Toxicol Environ Health A. 2008;71(2):119-30. 
29 Shadnia S and Hassanian-Moghadd H. 2008. Fatal intoxication with imidacloprid insecticide. American Journal of 
Emergency Medicine. 26. 634.e1 – 634.e4.  
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• In another case, a 69-year-old woman ingested 200 mL Confidor, which contained 9.6% 
imidacloprid. She also became drowsy and started to vomit within 30 minutes.  After 
two hours, she suffered a fatal heart fibrillation, and died 12 hours later.30 

• A 24-year-old farmer accidentally inhaled an insecticide spray containing 17.8% 
imidacloprid while working on his farm. He became disoriented and then unconscious, 
which lead to further exposure. Subsequently, he suffered extreme agitation, frothy 
secretions, cyanosis, diaphoresis, and disorientation.  The authors concluded “Clearly, 
there is an urgent need for higher toxicity rating and accumulation of human data for 
this compound, especially for subclinical neuropsychiatric effects.”31 

• A study of Sri Lankan self-poisoning incidents reported on 68 patients (61 were poisoned 
from self-ingestion, and 7 from dermal exposure). Symptoms presented in 
approximately four hours after exposure, and included symptoms of nausea, vomiting, 
headache, dizziness, abdominal pain, and diarrhea.32  

• A study of Taiwan National Poison Control Center reports identified 53 cases of acute 
poisoning.  Among them, two died from respiratory failure.33  The authors note that the 
clinical signs and symptoms presented much like cholinergic poisoning. 

 
A published study of rural residents reported an association between residential proximity to 
agricultural use of imidacloprid and anencephaly.34 While the study is limited by the potential 
for exposure misclassification and by the small number of cases that were exposed, it is 
consistent with effects reported for other related pesticides, and highlights the need for 
precautionary measures to prevent prenatal exposures, and for more study. 
 
Earlier this year, a team of government and academic researchers published a systematic 
review of studies on human health effects of the neonic pesticides, including case reports of 
intentional poisoning studies, studies of occupational exposures, and population epidemiologic 
studies.35   Their review identified four general population studies that reported associations 
between chronic neonic exposure and adverse developmental or neurological outcomes, 
including tetralogy of Fallot (AOR 2.4, 95% CI: 1.1, 5.4), anencephaly (AOR 2.9, 95% CI: 1.0, 8.2), 
autism spectrum disorder [AOR 1.3, 95% credible interval (CrI): 0.78, 2.2], and a symptom 

                                                           
30 Huang N. 2006. Fatal ventricular fibrillation in a patient with acute imidacloprid poisoning. American Journal of 
Emergency Medicine. 24(7):883-885.  
31 Ritesh, A. and Rajagopala, S. 2007. Severe neuropsychiatric manifestations and rhabdomyolysis in a patient with 
imidacloprid poisoning.  American Journal of Emergency Medicine. 25(7): 884-845.  
32 Mohamed F, Gawarammana I, Robertson TA, Roberts MS, Palangasinghe C, Zawahir S, et al. 2009. Acute human 
self-poisoning with Imidacloprid compound: a neonicotinoid insecticide. PLoS One 4(4):e5127, doi: 
10.1371/journal.pone.0005127. 
33 Phua DH, Lin CC, Wu M, Deng JF, Yang CC. 2009. Neonicotinoid insecticides: an emerging cause of acute 
pesticide poisoning. Clin Toxicol (Phila) 47(4):336–341. 
34 Yang W, Carmichael SL, Roberts EM, et al. Residential Agricultural Pesticide Exposures and Risk of Neural Tube 
Defects and Orofacial Clefts Among Offspring in the San Joaquin Valley of California. American Journal of 
Epidemiology. 2014;179(6):740-748. 
35 Cimino AM, Boyles AL, Perry MJ, et al. 2017. Effects of Neonicotinoid Pesticide Exposure on Human Health: 
A Systematic Review. Environmental Health Perspectives. 125(2): 155-162. http://dx.doi.org/10.1289/EHP515.  



 

8 
 

cluster including memory loss and finger tremor (AOR 14, 95% CI: 3.5, 57). 36, 37  After 
systematically reviewing and assessing the quality and outcome of the available studies, the 
authors concluded that the studies were limited but suggestive of human health impacts, and 
that more study was needed giving the widespread use and human exposure to this class of 
pesticides.38    
 
These published studies can inform EPA’s human health risk assessment, including its use of 
uncertainty factors. These data provide evidence that current residential uses of imidacloprid 
products lead to acute poisonings with a range of severity. Further, these data provide some 
evidence that chronic exposures, particularly during critical windows of development prenatally 
and in early childhood, may lead to persistent neurobehavioral impairments. These data are 
consistent with the neurotoxic evidence from animal studies, and lend support for an FQPA 
factor of at least 10X to prevent harmful exposures to women of reproductive age and young 
children. 
 

2. EPA failed to fully characterize developmental risks, including neurobehavioral and 
endocrine risks 

 
Evidence of Harm in Developmental Neurotoxicity Test (Rat) 
 
To address concerns of early-life sensitivity to imidacloprid, the registrant, Bayer CropScience, 
submitted Developmental Neurotoxicity Test results (DNT) (MRID 45537501; Sheets, 2001). EPA 
determined at the time that Bayer's DNT study did not fulfill the guideline requirements due to 
serious flaws in the study design including incomplete data reporting and inadequate positive 
controls.39  The original study review by EPA asked that registrants submit the following 
information to address the “study deficiencies”: complete analytical data; morphometric 
measurements for caudate/putamen [brain regions] for females at intermediate doses; and, 
additional positive control data. EPA classified it as acceptable/non-guideline, and assigned the 
same NOAEL and LOAEL (20 and 55-58 mg/kg-day respectively) to both the pregnant dams and 
the offspring.  
 
However, in an undated memo, EPA subsequently re-classified the Bayer DNT study as 
“acceptable/ guideline” without any additional data or information.40  Given the significant lack 
of raw data and the inability of EPA to do a thorough and independent analysis of Bayer’s study 

                                                           
36 Yang W, Carmichael SL, Roberts EM, et al. Residential Agricultural Pesticide Exposures and Risk of Neural Tube 
Defects and Orofacial Clefts Among Offspring in the San Joaquin Valley of California. American Journal of 
Epidemiology. 2014;179(6):740-748. 
37 Keil AP, Daniels JL, Hertz-Picciotto I. Autism spectrum disorder, flea and tick medication, and adjustments for 
exposure misclassification: the CHARGE (CHildhood Autism Risks from Genetics and Environment) case-control 
study. Environ Health. 2014 Jan 23;13(1):3. 
38 Cimino AM, Boyles AL, Perry MJ, et al. 2017. Effects of Neonicotinoid Pesticide Exposure on Human Health: 
A Systematic Review. Environmental Health Perspectives. 125(2): 155-162. http://dx.doi.org/10.1289/EHP515.  
39 See NRDC's comments in 2009 to EPA in the federal docket (www.regulations.gov) on this issue. Document ID: 
EPA-HQ-OPP-2008-0772-0005 and EPA’s DER of the rodent DNT, EPA-HQ-OPP-2008-0844-0116. 
40 see EPA supplemental Data Evaluation Record, memo from Anwar Dunbar and Connor Williams. 

http://www.regulations.gov/
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– which is inexcusable, given EPA’s extensive authority under FIFRA to require data and 
information – the study should not be considered guideline. 
 
Nonetheless, EPA’s subsequent review increased the maternal NOAEL from 20 to 55 
mg/kg/day, and noted that a LOAEL was not observed. This change meant that the offspring 
were determined to be 2.75X more sensitive than the adult dams. This alone should have 
triggered an FQPA factor of at least 3X.  
 
In addition, EPA noted in the HHDRA that, “in the rat DNT study, there is evidence of an 
‘apparent’ increased quantitative susceptibility” (EPA HHDRA, Section 4.4.3, page 16). This 
should have justified at least the remainder of the FQPA – another 3X – which would have 
resulted in a full 10X FQPA. Instead, in the HHDRA, the EPA dismissed the evidence by positing 
that it considers the concern to be low because the effects (body weight deficits and decreased 
motor activity) are well characterized and the regulatory limits are expected to be protective of 
the rat pup effects seen at higher doses.   
 
How can EPA call the effects “well characterized” given that the registrant failed to supply many 
study details to EPA? The whole study was poorly characterized, as EPA initially characterized it. 
Further, the rat DNT study is specifically designed to identify developmental neurotoxic effects 
– that is the title of the test protocol. The regulatory limits that EPA set are based on a 
subchronic and chronic toxicity study in dogs that is not designed to identify subtle 
neurobehavioral or neurodevelopmental effects, and doesn’t test prenatal exposures. The dog 
study protocol doses adult dogs only, and therefore cannot identify possible adverse impacts 
from prenatal or early-life exposures. The dog study is in appropriate to characterize 
developmental effects, and EPA has no basis for using its results to dismiss evidence of 
developmental harm in prenatally exposed rodents. 
 
Developmental Toxicity Tests (Rats and Rabbits) 
 
In addition to the DNT study, EPA (1993) reviewed two developmental toxicity studies, one in 
rats (83-3a, MRID 422563-38, Becker et al 1992) and one in rabbits (83-3b, MRID 422563-39). 
From the rat study, EPA (1993) derived a maternal NOEL of <10 mg/kg/day and LOEL of 10 
mg/kg/day based on decreased body gain. At 100 mg/kg/day, decreased food consumption was 
observed. EPA derived a developmental NOEL of 30 mg/kg/day and LOEL of 100 mg/kg/day 
based on decreased body weight and increased skeletal abnormalities (wavy ribs). From the 
rabbit study, EPA (1993) derived a NOEL of 24 mg/kg/day and LOEL of 72 mg/kg/day for both 
the maternal and offspring groups. However, the maternal NOEL was based on decreased body 
weight, increased resorption, increased abortion, and death. The offspring NOEL was based on 
decreased body weight and increased skeletal abnormalities. Thus the impacts on development 
are much more severe than on the adult. It is worth noting that the offspring NOEL values from 
these two tests is almost identical to the offspring NOAEL derived from the rat DNT study 
(discussed above) – about 20 mg/kg-day.  
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Like the DNT study results, these tests also show compared with adults, the impacts of prenatal 
and early-life exposures to imidacloprid causes permanent and very severe impacts on exposed 
offspring – spontaneous abortion, death, and severe skeletal abnormalities. This very dramatic 
obvious difference in qualitative susceptibility between the offspring and maternal effects also 
supports the need to retain the default FQPA factor. In other words, prenatal and juvenile 
exposure to imidacloprid can have serious and possibly deadly effects compared with mild or 
no effects on adults.  
 
However, given the limitations of the studies – the only one that was specifically designed to 
detect developmental neurotoxicity had serious limitations and lack of detailed reporting –  the 
study is likely to bias to the null, or have false negatives (fail to identify harm) at the lower 
doses due to lack of sensitivity. This is because an underpowered study that fails to find an 
effect at the lower dose is difficult to interpret – the study may not be sensitive enough or have 
enough statistical power to detect a low-dose effect. However, if the same underpowered 
study finds an effect – the impacts in offspring at the LOAEL -  it is more likely that the effect is 
real. As an analogy, if you reach into a haystack only a few times (an underpowered study or a 
low dose) and don’t find a needle (a null result), you cannot conclude whether or not there may 
be needles in the haystack, whereas if you do find a needle (an underpowered study that finds 
an effect), then there is at least one needle, and probably more, in the haystack i.e. the effect is 
real. Thus, there is very low confidence that the reported NOAEL is adequately protective, 
further supporting the use of the default FQPA factor. 
 
Developmental Neurotoxicity effects (Dog study)  
 
EPA HHDRA (2017) emphasized that the dog is the most sensitive species that was tested, and 
particularly highlighted the neurotoxic effects that were reported in the sub-chronic study, 
including trembling and tremors at the mid and high doses (EPA HHDRA, page 14). Cal DPR 
(2006) noted that “unlike the mild effects seen in the chronic study, sub-chronic treatment for 4 
or 13 weeks with similar doses (24-64 mg/kg/day) imidacloprid produced a marked toxicity in 
dogs, including mortality, severe tremors, morphological changes in liver and thyroid and 
weight loss” (Cal DPR p. 39-40). EPA (2017) suggests that the reason that these effects were not 
reported in the chronic study were differences in measurement times, which were much more 
frequent in the sub-chronic study. EPA notes that neurotoxicity was also reported in the rate 
acute and DNT studies, and in the acute neurotoxicity study, indicating strong concordance 
across species (EPA HHDRA, p. 14).  
 
The dog study should be considered as supportive of the findings of developmental toxicity in 
offspring from the rodent and rabbit studies. However, as noted above, the dog NOAEL is not 
relevant to FQPA considerations, since it is an adult only study, and therefore cannot identify 
possible adverse impacts from prenatal or early-life exposures.  
 
EPA Ignores Affirmative Biologically Relevant Evidence of Adverse Endocrine Effects  
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NRDC raised many of these same concerns of EPA disregarding evidence of endocrine effects, in 
our comments to EPA on its preliminary aquatic risk assessment for imidacloprid (July 2017).41 
 
In a rat teratology study (83-3a, MRID 422563-38, Becker et al 1992), imidacloprid (94.2% a.i.) 
was administered daily by gavage to mated female Wistar rats from gestation days (GD) 6 
through 15 (Becker et al., 1992). Each dose group consisted of 25 rats. The respective doses 
were 0, 10, 30 and 100 mg/kg/day. On gestational day 21 (GD 21) the fetuses were delivered by 
a cesarean section and examined for developmental abnormalities. Interestingly, CA DPR noted 
that “exposure of dams to 100 mg/kg/day imidacloprid resulted in a disproportionally high 
number of male fetuses (59%). This effect was statistically significant (p ≤ 0.05) relative to 
control animals, which had approximately 1:1 ratio between males and females. Furthermore, 
the sex ratio in the 100 mg/kg/day group was outside the historical range (range 45-51.9% male 
fetuses out of 2194 fetuses; mean 49.5±1.5%). The historical database was compiled by the 
authors from 8 developmental toxicity studies to represent the same period of study (1986-
1988).” (CA DPR p. 46). CA DPR concluded that, “Presently, it is unclear why the dams at the 
high-dose group had more male fetuses, since there was no post-implantation loss, e.g. 
selective loss of female fetuses, to account for the higher number of the male fetuses. It was 
speculated that imidacloprid may possess androgenic properties, causing virilization of female 
fetuses, which could explain the profound phenotypic gender change” (CA DPR p. 46). This 
study provides some evidence that imidacloprid is an endocrine disrupting chemical. 
 
In the imidacloprid Endocrine Disruptor Screening Program (EDSP), EPA identified many adverse 
developmentally-related endocrine effects: 

• Effects on avian reproduction (i.e., decreases in eggshell thickness and/or egg 
production/ hatchability) were observed in the Part 158 wildlife studies; 

• Imidacloprid caused treatment-related effects on fertilization and embryonic 
development, mainly at zygote formation and first cleavage of the zygote (Gu et al. 
(2013); 

• In the male pubertal assay, a 15% decrease in the weight of the dorsolateral prostate 
was observed at the low dose, and at the high dose, treatment related effects included 
decreases in accessory sex organs/tissues, pituitary weight and a delay (3.4 days) in 
preputial separation; 

• In the amphibian metamorphosis assay (AMA), while delays in developmental stage and 
decreases in growth were observed. 

Despite these many developmentally-related endocrine effects, EPA concluded that, “Based on 
weight of evidence considerations, mammalian or wildlife EDSP Tier 2 testing is not 
recommended for imidacloprid since there was no convincing evidence of potential interaction 
with the estrogen, androgen or thyroid pathways”.42 However, this ignores the affirmative 

                                                           
41 see NRDC comments on EPA Preliminary Aquatic Risk Assessment, July 2017. EPA-HQ-OPP-2008-0844-1146. 
Available at https://www.regulations.gov/document?D=EPA-HQ-OPP-2008-0844-1219 
42 EDSP Weight of Evidence Conclusions on the Tier 1 Screening Assays for the List 1 Chemicals. June 29, 2015. 
Available online at https://www.epa.gov/endocrine-disruption/endocrine-disruptor-screening-program-tier-1-
screening-determinations-and 
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evidence of biologically relevant endocrine effects. It also ignores that these endpoints were 
incorporated into EDSP-1 because they were fit for the purpose of identifying specific endocrine 
hazards.  Moreover, the EDSP-1 was never intended to characterize that hazard (dose-
response) or characterize risk.  Finally, it also ignores the inherent limitations in the testing 
methods such as failure to provide complete biological coverage of all relevant pathways, so 
that the tests have the potential to miss chemicals that could adversely impact large sensitive 
life stages (e.g., developing fetuses, infants, and children). As such, the endpoints listed above 
are identifying the hazard that EPA had intended in the design of the assays. Simply put, EPA 
should not dismiss the hazards identified by these data. 
 
Developmental effects, including effects on endocrine systems, support the use of the default 
FQPA factor. 
 

3. EPA does not characterize or protect for developmental neurotoxicity; 
 
Consistent and supportive of FQPA requirements to provide special consideration and 
protection to early life stage vulnerabilities, the National Academies of Science issued its 
seminal report, Science and Decisions (2009) with the observation that “small chemical 
exposures in the presence of existing disease processes and other endogenous and exogenous 
exposures can have linear dose response relationships at low doses.” Science and Decisions, p. 
158. In other words, there may be no safe threshold in the human population for many 
chemicals. Newer science shows many examples of chemicals that increase the risk of various 
non-cancer health effects—such as reproductive harm and neurological effects—at low doses, 
without any scientifically-identifiable threshold (Grandjean and Landrigan 2006; Grandjean et al 
2008).  Even if a threshold is established in an individual, when risk is assessed across a diverse 
population, there is a diminishing likelihood that the same threshold exists because some 
people are more vulnerable than others.    
 
The Science and Decisions report recommended that agencies use the same approach for 
addressing risks from both cancer and non-cancer health effects (such as developmental or 
reproductive effects). The committee also concluded that, “scientific and risk management 
considerations both support unification of cancer and non-cancer dose response assessment 
approaches.” (Science and Decisions, p. 9). The agency called for a “unified-dose response 
framework” that includes a systematic evaluation of factors such as background exposures, 
disease processes, and inherent vulnerabilities. This evaluation will inform the choice of the 
appropriate dose-response model. The Science and Decisions report also pointed out that the 
population differs due to age, disease status, nutrition, and other factors. Because of these 
differences, and the fact that people are exposed to multiple chemicals, science supports using 
a model that does not have an assumption of a threshold  (a study NOAEL or regulatory 
Reference Dose) below which exposures cause zero risk in the population. The Science and 
Decisions report recommended that a conceptual model be developed that is, “from linear 
conceptual models unless data are sufficient to reject low-dose linearity; and nonlinear 
conceptual models otherwise” (Science and Decisions, p. 144). 
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The National Academies report recommended that regulators assume that all exposures, even 
low level, are associated with some level of risk, unless there is sufficient data to the contrary, 
after accounting for background chemical exposures, biological make-up, and population 
variability.  
 
Because of the severe and lasting harm from lead, mercury, organophosphate pesticides, and 
other developmental neurotoxic agents that are widely used in commerce, a coalition of expert 
researchers and medical health associations came together to from Project TENDR: Targeting 
Environmental Neuro-Development Risks.43 The coalition issued a consensus statement 
supported by the following professional associations:  The American College of Obstetricians 
and Gynecologists (ACOG); Child Neurology Society; Endocrine Society; International 
Neurotoxicology Association; International Society for Children’s Health and the Environment; 
International Society for Environmental Epidemiology; National Council of Asian Pacific Islander 
Physicians; National Hispanic Medical Association; National Medical Association. Specific to 
imidacloprid, these experts also warned that, “When the federal government banned some 
uses of OP pesticides, manufacturers responded by expanding the use of neonicotinoid and 
pyrethroid pesticides. Evidence is emerging that these widely used classes of pesticides pose a 
threat to the developing brain (Kara et al 2015) ”.44 The TENDR consensus statement 
recommended that, “Evidence of neurodevelopmental toxicity of any type—epidemiological or 
toxicological or mechanistic—by itself should constitute a signal sufficient to trigger 
prioritization and some level of action.”45  
 
It is a reasonable scientific presumption that imidacloprid – which has endocrine disruption 
activity and is a developmental neurotoxicant – should warrant the use of the full 10X FQPA 
factor where reproductive aged women and children may be exposed. 
 

4. All pet collar uses pose an unacceptable risk to children; they should be cancelled 
immediately. Further, EPA’s methods are likely a significant underestimate of risk 

 
EPA acknowledges that exposure to children 1-2 years old, the most vulnerable age group, 
exceed EPA’s Level of Concern from the pet collar uses alone (see HHDRA Table 6.2.2., page 31). 

                                                           
43 http://projecttendr.com 
44 Kara M, Yumrutas O, Demir CF, Ozdemir HH, Bozgeyik I, Coskun S, et al. 2015. Insecticide imidacloprid influences 
cognitive functions and alters learning performance and related gene expression in a rat model. Int J Exp Pathol 
96(5):332–337 
45 Bennett D, Bellinger DC, Birnbaum LS, Bradman A, Chen A, Cory-Slechta DA, Engel SM, Fallin MD, Halladay A, 
Hauser R, Hertz-Picciotto I, Kwiatkowski CF, Lanphear BP, Marquez E, Marty M, McPartland J, Newschaffer CJ, 
Payne-Sturges D, Patisaul HB, Perera FP, Ritz B, Sass J, Schantz SL, Webster TF, Whyatt RM, Woodruff TJ, Zoeller RT, 
Anderko L, Campbell C, Conry JA, DeNicola N, Gould RM, Hirtz D, Huffling K, Landrigan PJ, Lavin A, Miller M, 
Mitchell MA, Rubin L, Schettler T, Tran HL, Acosta A, Brody C, Miller E, Miller P, Swanson M, Witherspoon NO; 
American College of Obstetricians and Gynecologists (ACOG); Child Neurology Society; Endocrine Society; 
International Neurotoxicology Association; International Society for Children’s Health and the Environment; 
International Society for Environmental Epidemiology; National Council of Asian Pacific Islander Physicians; 
National Hispanic Medical Association; National Medical Association. Project TENDR: Targeting Environmental 
Neuro-Developmental Risks The TENDR Consensus Statement. Environ Health Perspect. 2016 Jul 1;124(7):A118-22. 
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This is the case for all pet collar scenarios, both cats and dogs of all sizes, for both the 
presumption of a pet collar exposure of 50%liquid/50%dust ratio, and 1%liquid/99%dust ratio. 
Some exposures are excessive from dermal routes of exposure alone (small cats), and all 
scenarios are excessive from oral routes of exposure. In summary, all pet collar uses “fail on 
their own” (HHDRA, p. 32), even before additional residential exposures are aggregated 
(including dietary and non-dietary home exposures). Given these excessive risks to children, 
EPA should cancel all pet collar uses of imidacloprid immediately – safer affordable and 
effective alternatives already exist. 
 
EPA calculates exposures, and then compares them to the total target Margin of Exposure, 
MOE. Risk estimates exceed the Level of Concern (LOC) when they are below the target MOE, 
which EPA determined to be 100 (the product of a 10X interspecies and 10X intraspecies 
factor). In the HHDRA, the total MOE’s for pet collar scenarios for children 1-2 years old range 
from 18 to 96, where the lower values carry the highest risk, and all values below the target 
MOE of 100 exceed EPA’s LOC. For example, the MOE of 18 (collars on small cats, assuming 
1%liquid/99%dust ratio) are 5.5-fold lower, and therefore exceed the LOC.  Had EPA used an 
additional 10X FQPA – as the law requires and these comments argue for – then the target MOE 
would have been 1000. In this case, the MOE of 18 would have been excessive by 55-fold. 
 
Not only has EPA determined that all pet collar uses pose excessive and unacceptably high risks 
to children, but EPA’s methods are likely to underestimate risk in several important ways, 
detailed below: 
 
EPA underestimates time with pet 
 
Relying in its existing methods, EPA fails to protect children who spend more than 1 hour per 
day in contact with their pet from harmful exposures to imidacloprid products. For its standard 
protocols, EPA has utilized data from a single study, with only nine children, as the basis for its 
Exposure Time (ET) variable derivation such that the risk assessment assumes that toddlers 
spend only one hour per day playing with their pets.  Because EPA chose to use the median of 
this extremely limited study, half of the children spent more than one hour per day playing with 
their pets and are therefore not protected by EPA’s standard.  Importantly, at least two of the 
nine children in the study spent more than an hour and a half with their pets each day, and at 
least one spent over two hours.  EPA does not provide evidence from studies of children’s 
interactions with their pets to support the claim that the assumptions in the 2102 Residential 
SOP – that one hour of exposure to the treated pet during which a child touches the pet 4 times 
and engages is hand-to-mouth activity- reflects a reasonable high-end estimate of time spent in 
contact with a pet treated with imidacloprid pet products.46  Published studies have reported 
that found that, on average, children put objects in their mouth while playing 15 times per hour 

                                                           
46 EPA 2015. Tetrachlorvinphos (TCVP): Responses to Arguments Presented in the Natural Resources Defense 
Council Inc’s (NRDC) August 5, 2015 Opening Brief in NRDC v EPA, Case No. 15-7005 (9th Cir.) p.9 
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(and, at the high end, 66 times per hour).47  In summary, EPA’s repeated insistence that its SOP 
captures “vigorous” contact with a pet and that a child would not be expected to have this type 
of contact with a pet for more than 1 hour per day is not supported by any evidence. To 
account for the limited nature of the dataset, EPA should use the upper portion of the 
distribution (95-99th percentile) and assume that children spend at least two hours with their 
pets per day.  Indeed, in other risk assessments, EPA has assumed that children spend two 
hours per day playing with their pets.48   

 
EPA disregards additional indirect routes of exposure   
 
EPA failed to evaluate indirect exposure routes, such as contact with a surface contaminated by 
pesticide residue or mouthing of objects which contain pesticide residue. There is evidence in 
the published literature that pet pesticides can contaminate surfaces that children can come 
into contact with and that children’s object-to-mouth activity can result in increased exposures 
to chemicals.49 Other surfaces which could reasonably be expected to have imidacloprid 
residues include clothing, furniture, rugs, pet bedding, and any other place in the home that 
comes into contact with the fur of the pet and that a child might touch with their hand or put in 
their mouth.  In a study conducted to evaluate exposures to pesticide-impregnated flea collars, 
pesticide levels were measured in t-shirts worn by children who had treated pets in their 
house.50  The researchers noted that two t-shirts worn were found to have significantly higher 
levels of pesticide residue. The authors concluded that these higher levels were the result of 
increases in the amount of time those children spent in direct contact with their pet dogs on 
those days. This finding is additional evidence that EPA’s SOPs are likely an underestimate of 
actual exposures and therefore risks to children. 
 
Because it is reasonable to assume that a child could encounter imidacloprid residues by both 
direct and indirect methods in a single day, the total dose experienced by the child is the sum of 
all the exposure pathways.  EPA provides no documentation that a child’s cumulative exposure 
to surfaces contaminated with residues resulting from contact with a treated dog or cat (i.e. the 
bed where the dog sleeps and/or the chair where the grooms themselves) would be so low as 
to not contribute to the cumulative daily exposure.   
 
EPA’s Risk Estimates for Liquid Formulations Underestimate Exposure  
  

                                                           
47 Ko S, Schaefer PD, Vicario CM, Binns HJ; Safer Yards Project. Relationships of video assessments of touching and 
mouthing behaviors during outdoor play in urban residential yards to parental perceptions of child behaviors and 
blood lead levels. J Expo Sci Environ Epidemiol. 2007 Jan;17(1):47-57. 
48 See EPA Reregistration Eligibility Decision for Dichlorvos (DDVP) 167 (July 31, 2006). 
49 Davis, M. Keith, et al. “Assessing intermittent pesticide exposure from flea control collars containing the 
organophosphorus insecticide tetrachlorvinphos.” Journal of Exposure Science and Environmental Epidemiology 1-
7 (2008): 6 
50 Davis, M. Keith, et al. “Assessing intermittent pesticide exposure from flea control collars containing the 
organophosphorus insecticide tetrachlorvinphos.” Journal of Exposure Science and Environmental Epidemiology 1-
7 (2008): 6 
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We are pleased that EPA has updated its methodology for assessing pet collar uses, to consider 
either liquid or solid (dust) formulations, and assuming various liquid/dust ratios (HHRA p. 5, 
Section 6.2). This is important because EPA’s assumption in its 2012 Residential Standard 
Operating Procedures (SOPs) that flea collars “are designed to release the active ingredient in 
liquid form” is not substantiated by the evidence and should not be relied upon to evaluate risk. 
To the contrary, in the evaluation of tetrachlorvinphos (TCVP) impregnated collars, all the 
documents in the docket for the registration review describe the collar formulation supports 
the characterization as a solid formulation. EPA summarizes this evidence in the TCVP 
document containing responses to the arguments raised in the NRDC’s opening brief.  In this 
document, EPA confirmed that more than half of the total pet collar products include text on 
the label describing the release of a powder from the collar.  EPA then concludes that “some 
collars may act by extrusion of the active ingredient from the collar matrix as fine dust.”51 In 
contrast, EPA’s only justification for the characterization of the collars as liquid formulations is a 
reference to the 2012 SOP and the explanation that this position was based upon “research 
conducted at the time of the SOP development.” No citation or evidence is if any of the collars, 
currently available on the market, function in any manner that resembles a liquid.   
 
Therefore, EPA’s updated approach to evaluate the risk to children from these products must 
be based on the realistic assumption that exposures are predominantly from pesticide dust. 
 
 
RISKS ARE EXCESSIVE USING DEFAULT 10X FQPA  
 
As described above, an FQPA factor of at least 10X is warranted, and if this were done, acute 
dietary (food and drinking water) exposures (reported as the acute and chronic Population 
Adjusted Dose, aPAD and cPAD) would exceed the Level of Concern (LOC) for all populations, 
including the most vulnerable—infants, children 1-2 years old, and women of reproductive age 
(WORA). Chronic dietary exposures would exceed the LOC for children 1-2 years old. 
 
(See Table below, adapted from EPA HHDRA, Table 5.4.4., page 23. All values that exceed the 
LOC are in bold). 
 

 % of aPAD, 
using 1X 

FQPA 

% of aPAD if 
EPA applies 
10X FQPA 

% of cPAD, 
using 1X 

FQPA 

% of cPAD if 
EPA applies 
10X FQPA 

General US population 38 380 5.6 56 

All infants (under 1 yr) 84 840 9.8 98 

Children 1-2 yrs 93 930 12 120 

Children 3-5 yrs 73 730 8.8 88 

Children 6-12 yrs 45 450 5.6 56 

Youth 13-19 yrs 27 270 4.0 40 

                                                           
51 EPA 2015. Tetrachlorvinphos (TCVP): Responses to Arguments Presented in the Natural Resources Defense 
Council Inc’s (NRDC) August 5, 2015 Opening Brief in NRDC v EPA, Case No. 15-7005 (9th Cir.) p.8 
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Adults 20-49 yrs 29 290 5.2 52 

Adults 50-99 yrs 29 290 5.4 54 

WORA: females 13-49 
yrs 

29 290 5.1 51 

 
There are many well-recognized factors that can lead to a significant increased exposure to 
pesticides in young children compared with adults, making children more vulnerable to the 
harmful effects of pesticides:  

• Young children spend more time crawling on the floor where pesticide dusts can settle, 
picking up residues on their hands and clothing, and then thumb-sucking or putting their 
hands in their mouths during eating, sleeping, and playing. This leads to transfer of 
pesticide residues from the home to the child (Hyland and Laribi, 2017; NRC 1993) 

• Young children have less varied diets compared to adults, and frequently have more 
foods with higher levels of pesticide residues, such as fruits, fruit juices (Cohen Hubal et 
al., 2000; Freeman et al., 2005, 2001; Lu et al., 2006).  

• Children also eat, breathe, and drink more on a per kilogram basis than adults; 
estimates have shown that caloric consumption is about two and a half times greater for 
infants than adults, when normalized for body weight (NRC, 1993).  

• In addition to higher exposure levels and higher absorption rates, children also have less 
ability to metabolize and eliminate many chemicals (Roberts and Karr, 2012). For 
example, extensive research has shown that children below the age of seven have 
significantly lower levels of paraoxonase 1 (PON1), an enzyme that detoxifies some 
pesticides in humans; lowered expression of PON1, from infant exposure to 
neonicotinoids, has been linked to the development of Autism in North American 
children (D'Amelio et al., 2005). 
 

For the above reasons, Congress directs EPA under the FQPA to add a 10X safety factor to 
adjust for added risks from exposures to pregnant women and young children. However, in its 
imidacloprid assessment, EPA removed it in full, selecting a 1X for all acute and chronic risk 
assessments. EPA should restore the 10x factor for all populations, especially for children and 
women of reproductive age.  
 
Even without use of the legally-mandated default 10X FQPA, all pet collar uses pose an 
unacceptable risk to children. For this reason, EPA proposed to exclude them from the 
aggregate assessment (HHDRA, p. 33-34). EPA should cancel all pet collar uses effective 
immediately, because EPA has determined that their risks to children are excessive.  
 
EPA VIOLATES CANCER GUIDELINES – FAILS TO ADDRESS CANCER RISKS 
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Properly conducted chemical carcinogenesis bioassays in animals have long been recognized 
and accepted as valid predictors of potential cancer hazards to people.52 The relevance of 
experimental bioassays to humans rests on four well-accepted observations:  

• Experimental animals and humans are mammals sharing many basic genetic, 
pharmacologic, toxicologic, and carcinogenic responses;  

• Findings from independently conducted bioassays on the same chemicals are 
consistent;  

• All known human carcinogens that have been tested adequately are also carcinogenic in 
animals and, almost without exception, share identical target sites; and  

• Nearly one-third of human carcinogens were first discovered to induce cancer in animals 
(e.g., 1,3-butadiene, diethylstilbestrol, dioxins, ethylene oxide, 2-naphthylamine, 
formaldehyde, vinyl chloride), although most of these were not regulated by EPA until 
human evidence mounted.” 
  

Despite animal toxicology evidence to the contrary, EPA HHDRA (2017) confirmed its previous 
classification of imidacloprid as a “Group E” carcinogen (evidence of non-carcinogenicity in 
humans”) by a HED RfD/Peer Review Committee (EPA 1993; EPA HHDRA 2017, p. 18). However, 
this predates the EPA Cancer Guidelines (2005), and should be re-done in a transparent and 
publicly-accessible manner.  
 
For the reasons detailed in this section, according to EPA’s own Cancer Guidelines imidacloprid 
should be classified as posing a cancer risk to humans based on the evidence from liver tumors 
in the male rats, including statistically significant adenoma/carcinomas and statistically 
significant rare cholangiocellular carcinomas, which is a very aggressive and often deadly cancer 
in humans. 
 
According to the EPA Cancer Guidelines, characterizing a chemical as not carcinogenic is a high 
bar, and requires robust data, consideration of all routes of exposure, a full range of doses, and 
all mechanisms of action relevant to humans. For Imidacloprid, EPA did not have any evidence 
at all for non-carcinogenicity, and in fact wrongly dismissed affirmative evidence of 
carcinogenicity from robust guideline studies.  
 

                                                           
52 Haseman J, Melnick R, Tomatis L, Huff J. Carcinogenesis bioassays: study duration and biological relevance. Food 
Chem Toxicol. 2001;39:739–744. 
Huff J. Value, validity, and historical development of carcinogenesis studies for predicting and confirming 
carcinogenic risks to humans. In: Kitchin KT, editor. Carcinogenicity Testing, Predicting, and Interpreting Chemical 
Effects. New York: Marcel Dekker; 1999. pp. 21–123. 
Huff J, Jacobson MF, Davis DL. The Limits of Two-Year Bioassay Exposure Regimens for Identifying Chemical 
Carcinogens. Environmental Health Perspectives. 2008;116(11):1439-1442. 
Maltoni C. The contribution of experimental (animal) studies to the control of industrial carcinogenesis. Appl 
Occup Environ Hyg. 1995;10:749–760. 
Tomatis L. Identification of carcinogenic agents and primary prevention of cancer. Ann NY Acad Sci. 2006;1076:1–
14 
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The following subsections detail areas where EPA ignored elevated cancer risks, deviating from 
its own cancer guidelines. 
 
Chronic/Oncogenic Oral Studies – Rat 
 
EPA (1993) had two chronic feeding/oncogenicity studies in rats (83-1, 83-2; MRID 422563-31, 
422563-32). Imidacloprid (94.3% active ingredient) was administered to Wistar rats 
(50/sex/group) in the diet at concentrations of 0, 100, 300, and 900 ppm (0, 5.7, 17, or 51 
mg/kg/day in males and 0, 7.6, 25, or 73 mg/kg/day in females) (Eiben and Kaliner, 1991; Cal 
EPA 2006).53 Interim examinations were conducted on an additional 10 rats/sex/dose after 1 
year after treatment. A supplemental study to determine the maximum tolerated dose (MTD) 
was conducted on 50 rats/sex/dose that were either used as controls or administered 
imidacloprid at a concentration of 1,800 ppm (103 mg/kg/day in males and 144 mg/kg/day in 
females) for two years. The two studies were reviewed together by EPA, and data from the 
control animals were pooled together from both studies.  Results are summarized in the Table 
below (copied from Cal DPR 2006).54 
 

 
 
The cholangiocellular tumors – being very rare, and being outside the historical control range – 
should have been considered evidence of carcinogenicity. EPA Cancer Guidelines stipulate that 
for rare tumors a lower standard of statistical significance should be applied (EPA 2005 Section 
2.2.2.1.3).55 The NIEHS National Toxicology Program also considers rare tumors even if their 
incidences do not reach significance, particularly if they are outside the historical range as was 
the case in this imidacloprid study. The Organisation for Economic Cooperation and 

                                                           
53 Cal DPR 2006. Eiben and Kaliner, 1991 and reported in California Environmental Protection Agency Department 
of Pesticide Regulation (Cal DPR). 2006. Risk Characterization Document for Imidacloprid. Available at: 
http://www.cdpr.ca.gov/docs/risk/rcd/imidacloprid.pdf 
54 Cal DPR 2006. Table 8 in Risk Characterization Document for Imidacloprid. Available at: 
http://www.cdpr.ca.gov/docs/risk/rcd/imidacloprid.pdf 
55 https://www.epa.gov/sites/production/files/2013-09/documents/cancer_guidelines_final_3-25-05.pdf 
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Development (OECD) rules are the same, “a non-significant increase for a rare tumour may be 
considered a true negative if it falls within the historical control range”56 which was not the 
case here, and therefore the tumors should have been seen as evidence of cancer.  Moreover, 
from a clinical and human risk standpoint, cholangiocellular carcinoma is a very aggressive type 
of cancer (intrahepatic and extrahepatic liver tumor) that has no efficient screening markers so 
is often diagnosed in patients when it is too late to deliver life-saving treatment (the five-year 
survival rate is only 17-18%).57 58 Approximately 6 thousand new cases of this deadly cancer are 
diagnosed annually in the U.S. (approximately 2-3% of new cancer cases each year). This should 
have been seen as evidence of cancer. 
 
The hepatic adenomas and carcinomas should have been considered as evidence of cancer risk. 
Liver tumors were reported in the male rats; these included 1/100 carcinoma in the control 
animals, 1/50 carcinoma at the lowest dose, 1/50 carcinoma in the mid-low dose, none in the 
mid-high dose, and 2/50 in the high dose group. This means that each of the treatment groups 
(except the mid-high dose) has a 2-fold higher incidence of carcinomas as the control group, 
and 4-fold higher in the high dose group if adenomas and carcinomas are combined. The 
standard practice is to combine liver adenomas and carcinomas59 because in people adenomas 
can proceed to malignant carcinomas; medical standard practice is to treat them similarly, by 
surgical removal. Hepatocellular carcinoma is currently the sixth most common type of cancer 
globally, with a high mortality rate and an increasing incidence worldwide.60  
 
The liver adenomas and carcinomas should not have been dismissed with the excuse that the 
incidence was within the historical range for the tumors. Using historical controls to dismiss 
tumors is a violation of the EPA Cancer Guidelines. Historical controls are generally the 
historical collection of tumor responses from untreated control groups from studies in the same 
laboratory within two to three years of the study being evaluated – the study provides no 
details about whether the historical control data is appropriate (from the same lab within a few 
years). The EPA Cancer Guidelines are clear that, “the standard for determining statistical 
significance of tumor incidence comes from a comparison of tumors in dosed animals with 
those in concurrent control animals” (EPA 2005 Section 2.2.2.1.3).61  The Guidelines specifically 
state that, “statistically significant increases in tumors should not be discounted simply because 
incidence rates in the treated groups are within the range of historical controls or because 
incidence rates in the concurrent controls are somewhat lower than average.” (EPA 2005 
Section 2.2.2.1.3).62 The internationally accepted OECD Guidelines also warn against using 

                                                           
56 OECD 2010. Draft Guidance Document 116 – Section 4. Page 27. 
https://www.oecd.org/chemicalsafety/testing/45335229.pdf 
57 Vogel A, Saborowski A. Cholangiocellular Carcinoma. Digestion. 2017;95(3):181-185. 
https://www.ncbi.nlm.nih.gov/pubmed/28288474 
58 https://seer.cancer.gov/statfacts/html/livibd.html 
59 McConnell EE, Solleveld HA, Swenberg JA, Boorman GA. Guidelines for combining neoplasms for evaluation of 
rodent carcinogenesis studies. J Natl Cancer Inst. 1986 Feb;76(2):283-9. 
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historical control data because it can be very misleading and mischaracterizing positive 
evidence of cancer as negative or no evidence (as in this case).  OECD Guidelines stipulate that 
the use of historical control data may only be appropriate if there is evidence that the data 
from concurrent controls are “substantially out of line with recent data from control animals 
from the test facility colony” – there is no documentation of such a problem with the 
concurrent control data in this study (OECD 2010, Section 5.4.4).63  
 
EPA (1993) dismissed cancer evidence at high doses, citing a potential for general toxicity in the 
highest dose group.  Toxicity would present itself as either an increase in mortality in this group 
and/or a significant reduction in body weight without a significant reduction in food 
consumption.  It is not clear if this was the case – no data was presented to support this claim. 
Moreover, the liver tumors in male rats were also observed at lower doses, making it 
biologically plausible that the ones at the highest dose are also treatment related. 
 
The studies for imidacloprid are likely to underestimate human cancer risks because they were 
only 2-years long, which is equivalent to a person of about 70 years old; this fails to address the 
fact that most cancers in humans do not occur until after this age. Since about 80% of all human 
cancers occur in people over the age of 60, even a conventional 2-year bioassay does not have 
sufficient latency period to detect tumor that will occur later in life.64 Cadmium is an example of 
a chemical that was not shown to be carcinogenic in 2-year studies of Wistar rats65 but caused 
various tumors in the lung in a 31-month study of Wistar rats.66 Toluene is another example, 
Soffritti et al. (2004) orally treated Sprague-Dawley rats with toluene for 2 years and observed 
them for an additional 6 months. At the end of this observation period, significant increases 
occurred in several tumors, including total malignant tumors; tumors of subcutaneous tissue, 
mammary glands, and oral cavity, lips, and tongue; and lymphomas/leukemias.67 In contrast, 
the National Toxicology Program’s (NTP) 2-year inhalation bioassays in Fischer rats and B6C3F 
mice did not detect any chemically related tumors.68 Thus, the 26 extra weeks of observation 
without additional exposure in the Sprague-Dawley study  of Soffritti et al (2004) allowed time 
for tumors to develop, progress, and become detectable.69  NIEHS Scientist and former Chief of 
the IARC Monograph Programme, Dr. James Huff and co-authors concludes that ceasing 
exposure at 2 years without monitoring tumor development for additional time cannot 
estimate the impact of food additives, drugs, and other chemicals on humans who die in their 
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70s or later.70 That is why scientists at the National Institutes of Environmental Health Sciences 
(NIEHS) reject the notion that an 18-month rodent bioassay (about 30-50 years in human age) is 
long enough to reliably predict cancer risks.71 Instead many scientists recommend extending 
the rodent bioassay to 30 months, and including pre-natal exposures.72 
 
EPA should re-do its cancer assessment for imidacloprid, and identify its cancer risks consistent 
with the available evidence, including statistically significant adenoma/carcinomas and 
statistically significant rare cholangiocellular carcinomas, which is a very aggressive and often 
deadly cancer in humans. 
 
Chronic/Oncogenic Oral Studies – Mice 
 
EPA (1993) had two chronic oncogenicity oral feeding studies in mice (83-2; MRID 422563-35, 
422563-36). The mice studies are so poorly conducted that they should be deemed as 
impossible to interpret, and not as evidence for lack of carcinogenicity.  
 
Imidacloprid (95.3% a.i.) was administered to B6C3F1 mice (50/sex/dose) for a period of 24 
months. The dietary levels were 0, 100, 330 or 1000 ppm (Watta-Gebert, 1991) and 0 and 2000 
ppm (Watta-Gebert, 1991a). Ten more mice/sex/dose were used for interim examinations after 
12 months of treatment. The two studies had similar protocols and, therefore, were evaluated 
together. The reported average daily doses were 0, 20, 66, 208 or 414 mg/kg/day for males and 
0, 30, 104, 274 and 424 mg/kg/day for females. 
 
Cal DPR73 reported that the food intake represented about 22-28% of the body weight of an 
adult mouse – which is a gigantic range, and at the upper end is an inconceivably high amount 
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of food. Cal DPR proposes that, “these high levels of food consumption (and imidacloprid 
intake) may be due to not accounting for food spillage in the calculations for the consumed 
food.” (Cal DPR, page 39). This essentially means that the dose per animal is unknown or at best 
can only be roughly guesstimated. A marked increase in mortality was reported for the males in 
the 2000 ppm group that died intercurrently (34 % vs. 12% control, p=0.002), which Cal DPR 
stated was, “due to the large number of males, which died during manipulations such as blood 
withdrawals, tattooing or as a result of being caught in the automatic feeder. The later was 
attributed by the authors to the general debilitation and major reduction in body weights 
caused by imidacloprid” (Cal DPR, page 39). 74 These deaths caste serious doubt on not only the 
scientific claims of the study, but on the ethical conduct as well – and for good reasons. 
 
EPA (1993) considered the mouse studies to be evidence of lack of carcinogenicity, with a 
NOAEL of 1000 ppm (208 mg/kg/day in females; 274 mg/kg/day in males), and a LOAEL of 2000 
ppm based on decreased body weight, decreased food consumption, and decreased water 
intake in both sexes.75 Cal DPR also considered the mouse studies to be evidence of lack of 
carcinogenicity, but took a more health-protective approach to deriving a risk estimate: “DPR 
toxicologists adjusted the ingestion of imidacloprid to 1/7 of the mice mean body weight… 
which is similar to a default food consumption of 15 % of the body weight of an adult mouse. 
The revised NOEL would be 47 mg/kg/day, based on the revised LOEL of 143 mg/kg/day” (Cal 
DPR, page 39). 76  
 
While Cal DPR risk estimates are over 4-fold more health protective, both EPA HHDRA and Cal 
DPR should not be using such a poorly conducted and unreliable – and likely also unethical - 
study as affirmative information for lack of carcinogenicity, especially when the individual food 
consumption and therefore the dose was plucked from thin air, and the mice were being killed 
with ether, handling, and their own feeding device! Cancer and other chronic disease stood 
little chance of being noticed amid such seemingly acute mistreatment and protocol 
mismanagement. 
 
Overall, the mouse study is uninformative of cancer risk, and therefore cannot be used to 
dismiss affirmative evidence of elevated liver cancer risk from the rat studies. 
 
Chronic/Oncogenic Oral Studies – Dog 
 
EPA (1993) had one chronic and carcinogenic oral feeding study in dogs (MRID 422730-02; Allen 
et al 1989). Imidacloprid was administered through the diet for a period of 52 weeks to adult 
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Beagle dogs (4/sex/dietary level) at 200, 500 or 1250 ppm. The 1250 ppm dose was increased 
to 2500 ppm from week 17 to the end of the treatment. These levels correspond to daily doses 
of 6, 15 and 41/72 mg/kg/day. The chronic oral NOEL was established by the authors as 500 
ppm (15 mg/kg/day), based on liver changes at the LOEL of 1250/2500 ppm (41 mg/kg/day). 
EPA derived a NOAEL of 1250 ppm and a LOAEL of 2500 ppm, which is 2.5-fold weaker (more 
permissive) than the NOAEL derived by the authors.  
 
Overall, the dog study is uninformative of cancer risk and therefore cannot be used to dismiss 
affirmative evidence of elevated cancer risk from other studies. 
 
 
CONCLUSION: 
 
NRDC makes the following recommendations, based on the scientific record detailed in our 
comments:  

• Consistent with the available evidence, EPA should apply an FQPA factor of at least 10X 
to account for the evidence of developmental neurotoxicity, including the more severe 
and even deadly effects in the offspring compared to the less severe maternal effects. 

• EPA should classify imidacloprid as an endocrine disruptor, consistent with the 
affirmative evidence of biologically relevant adverse effects from the EDSP Tier 1 tests. 

• EPA should re-do its cancer assessment of imidacloprid to address the evidence of 
cancer risks, including significant elevate risks of rare and deadly cancers, from guideline 
studies. 

• EPA should cancel all pet collar uses because of the excessive risks they pose to children; 
risks would be calculated to be even higher if EPA applied the legally-mandated default 
10X FQPA factor. 

In summary, EPA is in the business of protecting the public, not agrochemical company profits. 
Dr. Melnick, retired career NIEHS scientist, warned that serious public health consequences 
may follow if chemicals are misclassified as less toxic or non-toxic based on untested 
mechanistic hypotheses, poorly validated tests, or incomplete data sets. In his words, 
“[d]eclaring a chemical as not hazardous, or reducing a level of health protection, should 
require validation, not speculation.”77  
 
The warning against false negatives – calling something safe when it is harmful – is echoed by 
EPA statistician Herbert Lacayo in a recently surfaced internal EPA memo on glyphosate cancer 
risks. In his 1985 memo dismissing Monsanto’s pleas to ignore cancer evidence in rodents 
treated with glyphosate, Dr. Lacayo wrote, “Our viewpoint is one of protecting the public health 
when we see suspicious data. It is not our job to protect registrants from false positives.”78 EPA 
OPP must not lose its way.  
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Thank you for the opportunity to provide comments.  
 
Respectfully submitted, 
 

 
Jennifer Sass, Ph.D. 
Natural Resources Defense Council, Senior Scientist 
 
Ruth Berlin, Executive Director 
Maryland Pesticide Network 
 
Cynthia Palmer,  
Director, Pesticides Science and Regulation 
American Bird Conservancy 
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