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The conclusions conveyed in this assessment were developed in full compliance with EPA Scientific 
Integrity Policy for Transparent and Objective Science, and EPA Scientific Integrity Program’s 
Approaches for Expressing and Resolving Differing Scientific Opinions. The full text of EPA Scientific 
Integrity Policy for Transparent and Objective Science, as updated and approved by the Scientific 
Integrity Committee and EPA Science Advisor can be found here: https://www.epa.gov/sites/
default/files/2014-02/documents/scientific integrity policy 2012.pdf.  The full text of the EPA 
Scientific Integrity Program’s Approaches for Expressing and Resolving Differing Scientific Opinions can 
be found here: https://www.epa.gov/scientific-integrity/approaches-expressing-and-resolving-
differing-scientific-opinions. 
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INTRODUCTION 
 
Consistent with the Food Quality Protection Act of 1996, under FIFRA, the Health Effects Division (HED) 
is providing a scoping document for cyflumetofen in support of registration review.  This scoping 
document provides a summary of the current risks associated with cyflumetofen and identifies data 
needs as well as anticipated risk assessments needed to support the registration review.  The initial 
human health risk assessment for cyflumetofen was conducted in 2014 (D. Wilbur, D398246, 07-JAN-
2014).  The most recent comprehensive human health risk assessment was completed in 2021 (A. Britt, 
D460045, 28-OCT-2021). 
 
Cyflumetofen (2-methoxyethyl α-cyano-α-[4-(1,1-dimethylethyl)phenyl]-β-oxo-2-
(trifluoromethyl)benzenepropanoate) is a miticidal active ingredient from BASF currently registered on 
a variety of crops including citrus fruit, grapes, pome fruit, strawberries, tomatoes, tree nuts, stone 
fruit, cucumber, hops and ornamental plants.  Tolerances are established for cyflumetofen in/on the 
above plant commodities under 40CFR §180.677(a)(1) and are summarized in Appendix E.  There are 
no tolerances established for cyflumetofen residues in livestock commodities.   
 
HED has reviewed recent assessments and the existing database for cyflumetofen to determine the 
need for additional data and any updates to the human health risk assessment to support the 
forthcoming registration review decision.  HED considered the most recent human health risk 
assessments with respect to cyflumetofen’s toxicity, exposure, and use, the most updated Agency 
science policy and risk assessment methodologies, incident databases, and conducted a screening-level 
literature search (see Appendix A) to determine the scope of work necessary to support the 
registration review.  
 
ANTICIPATED DATA NEEDS FOR CYFLUMETOFEN 
 
Hazard:  At the time of this scoping document, the hazard database for cyflumetofen was screened.  
No outstanding hazard data gaps have been identified.  The need for a subchronic inhalation toxicity 
study was considered by the Hazard and Science Advisory Council (HASPOC) of HED, which 
recommended that the subchronic inhalation toxicity study was not required at that time (J. Van 
Alstine, TXR 0056691, 03-JUL-2013).  This recommendation is still valid at this time.  
 
As part of scoping for cyflumetofen registration review an open literature search was also conducted; 
see Appendix A.  The search strategy employed terms restricted to the name of the chemical plus any 
common synonyms, and common mammalian models to capture as broad a list of publications as 
possible for the chemical of interest.  The search strategy returned nine studies from the literature.  
During title/abstract screening of these studies, one study was identified as containing potentially 
relevant quantitative information for the cyflumetofen human health risk assessment.  Following a full 
text review of the identified relevant study it was determined that it does not contain information that 
would impact the risk assessment.  Rather, the results of this study concurred with the 90-day oral rat 
study already within the toxicology database for cyflumetofen (MRID 48542682).  
 
Residue Chemistry:  The residue chemistry database for cyflumetofen was screened and there were no 
outstanding residue chemistry data gaps.  The residue of concern for tolerance enforcement and risk 
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assessment in currently registered primary crops is parent cyflumetofen.  The HED Residues of Concern 
Knowledgebase Sub-committee (ROCKS) considered the available data on the nature and magnitude of 
residues of cyflumetofen and concluded that if new uses on small grains, leafy vegetables and 
root/tuber crops are proposed in the future, additional metabolism studies may be required to 
determine the residues of concern (I. Negrón-Encarnación, D408530, 26-MAR-2013).  There is no 
reasonable expectation of finite residues in livestock, so the ROCKS had no recommendation on 
residues of concern in livestock.  The residues of concern for drinking water (risk assessment only) are 
the parent cyflumetofen and a subset of cyflumetofen degradates called AB degradates.  The AB prefix 
refers to the phenyl (A) and tolyl (B) ring structures retained during degradation.  They include AB-1, 
AB-7, AB-11, AB-12, AB-15, and the dimers AB-1, AU16 and AU17.  Adequate nature of the residue, 
storage stability, rotational crop, and magnitude of the residue (plants and livestock) studies are 
available to support the registrations and tolerances.  Validated analytical methods are available to 
enforce tolerances.   
 
Based on communication with Craig Vigo (Analytical Chemistry Branch - Biological and Economic 
Analysis Division; 28-APR-2023), the analytical reference standard for cyflumetofen is current with an 
expiration of 01-OCT-2025.  
 
Occupational/Residential Exposure:  Since a dermal point of departure (POD) was not selected for 
cyflumetofen, dislodgeable foliar residue (DFR) studies are not needed for cyflumetofen at this time.  If 
the PODs change, the need for DFR studies may be re-evaluated in the future to refine the 
occupational post-application assessment.  All registered and proposed cyflumetofen labels require 
that residential handlers wear specific clothing (e.g., long sleeve shirt/long pants) and/or use personal 
protective equipment (PPE) (e.g., gloves).  Therefore, HED has made the assumption that these 
products are not for homeowner use, and a quantitative residential handler assessment is not needed 
at this time.  Residential post-application exposures are expected to be negligible and there is no 
dermal endpoint for cyflumetofen.   
 
RISK SUMMARY FOR CYFLUMETOFEN 
 
Hazard Profile: The major target organ of cyflumetofen is the adrenal gland in rats, mice, and dogs 
following short-term and long-term oral exposure characterized by increased organ weight and 
histopathology (vacuolation and hypertrophy of the adrenal cortical cells).  There is no evidence of 
neurotoxicity or immunotoxicity in any of the submitted studies for cyflumetofen.  
 
There is no evidence of increased qualitative or quantitative susceptibility in the rat 2-generation 
reproduction study; however, the rat and rabbit developmental studies indicate susceptibility in the 
pups.  There is evidence of increased quantitative susceptibility in the rabbit developmental toxicity 
study, since developmental effects (change in ossification, paw flexion, and decreased fetal body 
weight) were observed at the limit dose where no maternal toxicity was present.  There is evidence of 
increased qualitative susceptibility in the rat developmental toxicity study as developmental effects 
(increased incidence of incompletely ossified sternal centra) were seen at the same dose that caused 
an increase in adrenal weights and organ-to-body weight ratio in the maternal animals.  
Notwithstanding, the degree of concern for these effects in infants and children is low because the rat 
and rabbit developmental effects have clearly defined no observed adverse effect level (NOAEL)/ 
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lowest observed adverse effect level (LOAEL) and the endpoints selected for risk assessment are 
protective of these effects.  In addition, highly conservative exposure estimates were incorporated into 
the risk assessment. Taken together, these factors support the reduction of the Food Quality 
Protection Act (FQPA) safety factor to 1X.  The previously selected points of departure (PODs) and 
toxicity endpoints are described in Appendix C. 
 
Cyflumetofen has low acute toxicity by oral, dermal, and inhalation routes of exposure.  It is irritating 
to the eyes, but not to the skin.  Cyflumetofen is classified as Toxicity Category III via the oral route; 
Toxicity Category IV via the dermal and inhalation route; Toxicity Category II for eye irritation; and 
Toxicity Category IV for skin irritation potential.  It is a skin sensitizer.  Cyflumetofen has been classified 
as having “Suggestive Evidence of Carcinogenic Potential” based on the presence of a single tumor 
type (thyroid c-cell) in one sex (male) and one species (rat), and no concern for mutagenicity for the 
parent or the metabolites.  The Agency has determined that quantification of risk using a non-linear 
approach (i.e., the chronic reference dose) will adequately protect for all chronic toxicity, including 
carcinogenicity, likely to result from exposure to cyflumetofen (K. Rury, TXR 0056862, 30-DEC-2013). 
 
In developing the incidents and epidemiology Tier 1 scoping assessment (S. Recore, D466977, 22-
MAR-2023) for cyflumetofen, HED examined available incident and epidemiology data.  HED queried 
the EPA Incident Data System (IDS), from January 1, 2018, to February 14, 2023, and found two 
incidents reported to Main IDS and one incident reported to Aggregate IDS that involved the active 
ingredient cyflumetofen.  One incident reported to Main IDS was classified as moderate severity and 
the other was classified as minor severity.  The incident reported to Aggregate IDS was classified as 
minor severity.  HED also examined the National Institute of Occupational Safety and Health (NIOSH) 
Sentinel Event Notification System for Occupational Risk (SENSOR)-Pesticides database.  A query of 
SENSOR-Pesticides from 1998-2017 identified no cases involving cyflumetofen.   
 
HED also reviewed the Agricultural Health Study (AHS) publications listed on the AHS publication 
website and the open literature.  As of January 2023, there were no epidemiological publications 
reporting on the potential association between cyflumetofen exposure and health effects.  The 
Agency will continue to monitor the incident and epidemiological information through Registration 
Review.  
 
Dietary Risk: An acute dietary risk assessment is not required since no endpoint attributable to a single 
oral exposure was identified from the available toxicity database.  The most recent cyflumetofen 
chronic dietary risk assessment (S. Piper, D461525, 28-OCT-2021) resulted in risk estimates below 
HED’s level of concern (LOC).  The chronic dietary exposure estimate to the general U.S. population is 
1% of the chronic population adjusted dose (cPAD) and to children 1-2 years old, the most highly 
exposed population subgroup, is 2.7% of the cPAD.  Cyflumetofen is classified as “Suggestive Evidence 
of Carcinogenic Potential”.  The Agency determined that quantification of risk using a non-linear 
approach (i.e., the chronic reference dose) will adequately protect for all chronic toxicity, including 
carcinogenicity, likely to result from exposure to cyflumetofen (K. Rury, TXR 0056862, 30-DEC-2013).  
Therefore, a separate cancer assessment was not conducted, and the chronic exposure assessment is 
considered protective of any cancer exposures. 
 
Residential Risk:  All registered and proposed cyflumetofen labels require that handlers wear specific 
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clothing (e.g., long sleeve shirt/long pants) and/or use personal PPE (e.g., gloves).  Therefore, HED has 
made the assumption that these products are not for homeowner use, and a quantitative residential 
handler assessment was not conducted.  HED notes that there are registered uses of cyflumetofen to 
commercially treat garden vegetables that could be subsequently purchased at a retail location for 
transplant into a residential setting and treated ornamental plants that can be purchased by 
consumers.  HED considers post-application exposure resulting from this scenario to be negligible 
because residues are expected to decline significantly from the time of application in a commercial 
setting to consumer purchase at a retail location.  In addition to the negligible exposure potential, 
there is also no dermal hazard for cyflumetofen.  Therefore, a quantitative residential post-application 
dermal risk assessment is not required since only adult exposures are expected, and children’s 
incidental oral exposures are not expected from retail transplant in residential areas.  Based on the 
registered uses and labels, residential assessments are not required at this time (A. Britt, D460045, 28-
OCT-2021).  
 
Acute Aggregate Risk:  No toxic effects attributable to a single dose of cyflumetofen were observed in 
the toxicology database; therefore, a quantitative acute aggregate risk assessment for this chemical is 
not required.   
 
Short- and Intermediate-Term Aggregate Risks:  No residential scenarios were considered for inclusion 
in the short-term aggregate risk assessment.   
 
Chronic Aggregate Risks: As there are no long-term residential exposures, the chronic aggregate risk 
estimates are equivalent to the chronic dietary risk estimates and result in no risks of concern.  The 
chronic dietary exposure estimates to the general U.S. population is 1% of the cPAD and children 1-2 
years old, the most highly exposed population subgroup, is 2.7% of the cPAD. 
  
Cancer Aggregate Risks: A cancer aggregate assessment was not conducted since cyflumetofen is 
classified as “Suggestive Evidence of Carcinogenic Potential” and a non-linear approach will adequately 
account for all chronic toxicity, including carcinogenicity. 
 
Occupational Risk:  In the most recent risk assessment, an occupational handler exposure and risk 
assessment was conducted for the proposed amended uses of cyflumetofen on citrus fruits and tree 
nuts.  The occupational handler risk estimates resulted in no risk estimates of concern [i.e., the 
estimated Margins of Exposure (MOEs) are ≥ the level of concern (LOC) of 100)] with label-required 
baseline attire (i.e., long-sleeved shirt, long pants, shoes and socks); the MOEs range from 32,000 to 
5,800,000 (A. Britt, D464571, 14-JUN-2022).  All occupational handler exposures were assessed for all 
currently registered uses and no risks of concern were identified (i.e., the MOEs are ≥ the LOC of 100).  
Based on the registered uses and labels, an occupational handler assessment is not required at this 
time. 
 
In the most recent risk assessment, a quantitative occupational post-application exposure and risk 
assessment was not conducted for the proposed amended uses of cyflumetofen on citrus fruits and 
tree nuts because no dermal endpoint was selected (A. Britt, D464571, 14-JUN-2022).  A quantitative 
occupational post-application exposure and risk assessment was not conducted for all currently 
registered uses because no dermal endpoint was selected for cyflumetofen. 
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Cumulative Risk:  Unlike other pesticides for which EPA has followed a cumulative risk approach based 
on a common mechanism of toxicity, EPA has not made a common mechanism of toxicity finding as to 
cyflumetofen and any other substances and cyflumetofen does not appear to produce a toxic 
metabolite produced by other substances.  For the purposes of this action, therefore, EPA has not 
assumed that cyflumetofen has a common mechanism of toxicity with other substances.  In 2016, 
EPA’s Office of Pesticide Programs released a guidance document entitled, Pesticide Cumulative Risk 
Assessment: Framework for Screening Analysis [https://www.epa.gov/pesticide-science-and-assessing-
pesticide-risks/pesticide-cumulative-risk-assessment-framework].  This document provides guidance 
on how to screen groups of pesticides for cumulative evaluation using a two-step approach beginning 
with the evaluation of available toxicological information and if necessary, followed by a risk-based 
screening approach.  This framework supplements the existing guidance documents for establishing 
common mechanism groups (CMGs)1 and conducting cumulative risk assessments (CRA)2.   
 
Cyflumetofen is an acaricide beta-ketonitrile.  As part of the ongoing process to review registered 
pesticides, the Agency intends to apply this framework to determine if the available toxicological data 
for cyflumetofen suggests a candidate CMG may be established with other pesticides.  If a CMG is 
established, a screening-level toxicology and exposure analysis may be conducted to provide an initial 
screen for multiple pesticide exposure.   
 
Endocrine Disruptor Screening Program (EDSP): The EDSP screening program developed by EPA 
includes data sets to address human and wildlife testing for estrogen, androgen, and thyroid (E, A, and 
T) activity.  See Appendix D for more information regarding the EDSP screening program and 
cyflumetofen. 
 
ANTICIPATED RISK ASSESSMENTS FOR CYFLUMETOFEN FOR REGISTRATION REVIEW  
 
As part of Registration Review, HED will evaluate the hazard database of cyflumetofen including 
endpoints, PODs, and FQPA uncertainty factors (FQPA UF) and safety factors (UF/ SF) consistent with 
current policies and practices. 
 
A new chronic dietary risk assessment may be required which utilizes the most current version of the 
Dietary Exposure Evaluation Model software with the Food Commodity Intake Database (DEEM-FCID; 
version 4.02).  Any revisions to the dietary assessment will incorporate up to date percent crop treated 
(PCT) data, monitoring data, any updated Estimated Drinking Water Concentration estimates from the 
Ecological Fate and Effects Division (EFED), and/or any revised toxicological PODs, as appropriate.  
Additionally, HED will consider the need to update tolerances, such as to reflect updated policies or 
harmonization, including consideration of any comments from stakeholders.  Revisions to the current 
tolerances may be required to conform to current guidance concerning the tolerance expression, 
significant figures, commodity definition, crop group conversions, and/or for purposes of 
harmonization. 
 

 
1  Guidance For Identifying Pesticide Chemicals and Other Substances that have a Common Mechanism of Toxicity (USEPA, 

1999) 
2  Guidance on Cumulative Risk Assessment of Pesticide Chemicals That Have a Common Mechanism of Toxicity (USEPA, 

2002) 
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Updated occupational and residential assessment will be considered during registration review for 
cyflumetofen.  Any updates to policies or practices for occupational or residential exposure and risk 
assessment will be incorporated at the time of the draft risk assessment for registration review, 
including updated PODs, exposure data (i.e., DFR), and the consideration of spray drift and 
volatilization for non-occupational bystanders. 
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APPENDIX A.  Summary of Literature Search  
 

Table A.1.  Search Criteria for Screening-level Literature Search. 
 
Date and Time of Search:  01/17/2022; 02:10 pm 
Search Details: 
((Cyflumetofen)) AND (rat OR mouse OR dog OR rabbit OR monkey OR mammal) 
 
Studies Identified in PubMed*: 9 
SWIFT-Review** Tags:   
7 for Animal 
6 for Human 
0 for NO TAG 
 
All studies identified in the PubMed search were screened when the citation list was <100. 
Screening of larger citations lists (>100 citations) was conducted after prioritization in SWIFT-
Review and focused on studies identified with the “Animal” and/or “Human” tag. 
 
Number of Articles Identified as Relevant for Risk Assessment: 1 

Citations of Articles Identified as Relevant for Risk Assessment: 

Yoshida, T. et al. “A repeated dose 90-day oral toxicity study of Cyflumetofen, a novel 
acaricide, in rats.” The Journal of Toxicological Sciences 37.1 (2012): 91-104. 
 
Conclusion of Literature Search: Following a full text review, no studies were identified that 
contained relevant information (either quantitative or qualitative) that would impact the risk 
assessment or that would be considered in the selection of Points of Departure (PODs) for 
the cyflumetofen human health registration review risk assessment.   The results of the 
reviewed study (Yoshida et al. 2012) directly concurred with an existing study within the 
cyflumetofen toxicity database (MRID 48542682). 
 
*PubMed is a freely available search engine that provides access to life science and 
biomedical references predominantly using the MEDLINE database.   
**SWIFT-Review is a freely available software tool created by Sciome LLC that assists with 
literature prioritization. SWIFT-Review was used to prioritize studies identified in the PubMed 
search based on the model of interest in the study (e.g. human, animal, in vitro, etc.).  
Studies could have resulted in multiple tags which would account for citations identified in 
PubMed not matching the number of tagged citations.” 
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Point of Departure (POD) = A data point or an estimated point that is derived from observed dose-response data and used to mark the 
beginning of extrapolation to determine risk associated with lower environmentally relevant human exposures.  NOAEL = no observed 
adverse effect level.  LOAEL = lowest observed adverse effect level.  UF = uncertainty factor.  UFA = extrapolation from animal to human 
(interspecies).  UFH = potential variation in sensitivity among members of the human population (intraspecies).  FQPA SF = FQPA Safety 
Factor.  PAD = population adjusted dose (a = acute, c = chronic).  RfD = reference dose.  MOE = margin of exposure.  LOC = level of 
concern.   
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APPENDIX D.  Endocrine Disruptor Screening Program 
 
As required by FIFRA and FFDCA, EPA reviews numerous studies to assess potential adverse outcomes 
from exposure to chemicals.  Collectively, these studies include acute, sub-chronic, and chronic 
toxicity, including assessments of carcinogenicity, neurotoxicity, developmental, reproductive, and 
general or systemic toxicity.  These studies include endpoints that may be susceptible to endocrine 
influence, including effects on endocrine target organ histopathology, organ weights, estrus cyclicity, 
sexual maturation, fertility, pregnancy rates, reproductive loss, and sex ratios in offspring.  For 
ecological hazard assessments, EPA evaluates acute tests and chronic studies that assess growth, 
developmental, and reproductive effects in different taxonomic groups.  As part of its most recent 
registration decision for cyflumetofen, EPA reviewed these data and selected the most sensitive 
endpoints for relevant risk assessment scenarios from the existing hazard database.  
 
FFDCA § 408(p)(1) requires EPA to develop an EDSP screening program to determine whether certain 
substances (including pesticide active and other ingredients) may have an effect similar to an effect 
produced by a “naturally occurring estrogen, or other such endocrine effects as the Administrator may 
designate.”  FFDCA § 408(p)(3) requires the Agency to “provide for the testing of all pesticide 
chemicals.”  Under FFDCA § 408(p)(4), EPA may, by order, exempt the pesticide from the testing 
requirements if EPA “determines that the substance is anticipated not to produce any effect in humans 
similar to an effect produced by a naturally occurring estrogen.”  Finally, if EPA finds that the pesticide 
is found to have an endocrine effect on humans, FFDCA § 408(p)(6) also requires EPA, “as appropriate, 
[to] take action under such statutory authority as is available to the Administrator … as is necessary to 
ensure the protection of public health.” 
 
The EDSP screening program developed by EPA includes data sets to address human and wildlife 
testing for estrogen, androgen, and thyroid (E, A, and T) activity and employs a two-tiered approach.  
Tier 1 consists of a battery of 11 screening assays to identify the potential of a chemical substance to 
interact with the E, A, or T hormonal systems.  Tier 2 testing is designed to identify any adverse 
endocrine-related effects caused by the substance and establish a dose-response relationship for any 
E, A, or T effect.  
 
Between October 2009 and February 2010, EPA issued Tier 1 test orders/data call-ins for a group of 67 
chemicals, which contains 58 pesticide active ingredients and 9 inert ingredients.  The Agency has 
prepared initial reviews of all the assay data received for the chemicals and the conclusions of those 
initial reviews are available in the chemical-specific public dockets.  Test orders/data call-ins for Tier 
data were not issued for cyflumetofen.  For further information, visit the EPA website.3  
 
Although the cyflumetofen database does not include EDSP Tier 1 data, and EPA FIFRA regulations do 
not require submission of such data, the database includes a post-1998 rat 2-generation reproduction 
toxicity study (MRID 48542702 (dated 2004)).  This rat 2-generation study is a required study under 
EPA’s FIFRA regulations at 40 CFR Part 158 and is the EDSP Tier 2 study conducted according to OSPP 
870.3800 discussed in the 1998 FRN.  This study includes a suite of endpoints relevant for evaluating 
potential endocrine disruption (e.g., sexual maturation, estrous cyclicity, sperm parameters, and 
reproductive organ evaluations) and provides data on adverse effects related to development and 

 
3  https://www.epa.gov/endocrine-disruption 
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reproduction.  This study was last summarized in the 2021 human health risk assessment supporting a 
new use of cyflumetofen on hops (A. Britt, D460045, 28-OCT-2021).  Additionally, several studies in the 
cyflumetofen database evaluated the potential for thyroid toxicity.  There is currently no evidence of 
thyroid toxicity in the toxicological database.   
 
The need for additional EDSP data for cyflumetofen will be determined as part of Registration Review.  
EPA is taking many steps to accelerate implementation of the EDSP.  For example, in addition to the 
data OPP currently collects for pesticides, OCSPP is also actively pursuing the application of new 
approach methods (NAMs) to create a more efficient and robust screening program for chemicals 
generally.  In addition, in October 2020, OCSPP underwent a reorganization and the EDSP was moved 
to OPP.  This organization allows better alignment of the EDSP with the procedures and methods used 
by the program offices and allows better coordination on testing endocrine-related endpoints.  These 
and other steps forthcoming are intended to address recommendations detailed in a 2021 Report from 
the Office of Inspector General as well as how EPA intends to meet FFDCA section 408(p) requirements 
moving forward. 
 
  




