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The Nippon Soda Co., Ltd. report presentation focuses on both new data claimed not having been 

taken into account by the PPR Panel and on data not taken in due account by the PPR Panel. 

Nippon Soda Co., Ltd. deemed the PPR conclusions to be based on incorrect facts or outdated 

assumptions about variability and ontogenic pattern of control data (Slides 2-5)
1
. 

Response. In its Scientific Opinion on DNT (2013), the PPR Panel identified technical 

shortcomings and pitfalls in the in vivo DNT test of acetamiprid for regulatory purposes. In 

particular important variability and uncertainties in determinations of auditory startle response, 

motor activity and learning and memory findings were noted. In spite of the efforts made by 

Nippon Soda Co., Ltd. in reanalysing data with new statistic tools and comparing with historic 

control and interquartile range, uncertainties still remain. In consequence, a potential 

developmental neurotoxicity of acetamiprid still cannot be reliably ruled out. 

 

The Nippon Soda Co., Ltd. report indicates that the PPR Panel had no access to the following key 

documents (Slide 12): a) ACE DNT Study Report 2003, revised 2008), b)  

  2006) (positive and historical control data, detailed 

explanation of methods, statistical analysis for males and females separately at each age); c) 

Nippon Soda Co., Ltd. statistical analyses 2007a) (males and females combined at 

each age in response to EPA request for global statistical analysis). 

Response. The PPR Panel has reviewed these documents and noted that they do not challenge the 

conclusion reported in the DNT opinion recommending conservatively decrease of the NOAEL 

of acetamiprid from 10 to 2.5 mg/kg bw/day. More detailed considerations on specific issues are 

reported below. 
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Variability of data and guideline compliance 

New information proves acetamiprid DNT study is not more variable than other DNT studies 

(Slide 9). 

Response. The open scientific literature (Raffaele et al., 2010) has acknowledged the need for 

improvements in data evaluation and interpretation of DNT studies that often exhibit data 

variability. This study noted that improvements in study conduct and data evaluation would 

decrease the uncertainty involved in utilizing some of these data, particularly by addressing 

concerns about possible lack of sensitivity for some test methods.  

As aforementioned, the draft document “Retrospective performance assessment of the test 

guideline 426 on DNT” (2005) cited the criticism that variability of some endpoints (e.g., motor 

activity, morphometrics) was too great to be useful. The International STakeholder NETwork 

(ISTNET) meeting held in Zurich in January 2014 recognized the limited confidence in the use of 

results of animal-based test methods currently used for developmental neurotoxicity evaluation 

for regulatory purposes (Crofton et al., 2014).
2 

 Although these criticisms do not invalidate the in 

vivo DNT studies, they should be taken into account for a proper interpretation of results, 

particularly when there is large variation in the results. 

 

Startle values at 10 mg/kg bw/day are within the interquartile range of historical control data (so 

entirely typical of controls) (Slide 11). 

Response. The EFSA opinion on statistical significance and biological significance (2011) notes 

that the assumptions derived from a statistic analysis should be related to the study design. 

Analyses should not be carried out independently of such information in order to avoid biased or 

unreliable results. The comparison of particular effects with the historical control data is a kind of 

post hoc criterion whose validity is missing. According to the above statement, only 

measurements below the percentile 25 or above the percentile 75 (lower and upper limits of the 

interquartile range, respectively) of historical control data would be considered as positive 

findings. Taking into account the variability of data, this procedure could lead to many false 

negative results due to lack of sensitivity. As a general statement, the PPR considers that the 

historical values may be of use when the relationship of a given effect with treatment is doubtful; 

conversely, historical values should not be used to discount findings that are dose-related, 

statistically significant and biologically relevant.  
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Study was well-conducted and complies with guidelines (Slide 22). 

Response. The study of Raffaele et al (2010), which is mentioned in slides 16-18, states “For 

learning and memory assessments, both the EPA and the OECD guidelines provide considerable 

flexibility in methodology. Given the varying sensitivity of different types of learning and 

memory procedures for detecting deficits and the likelihood that the specific deficits produced 

will vary across chemicals it is possible that the procedures currently in use may allow some 

learning and memory deficits to remain undetected”. This implies there will be occurrence of 

false negative results. Accordingly, the PPR Panel repeats its remarks that no conclusion can be 

made on the effects of acetamiprid on learning and memory because of the highly variable data. 

 

Startle response 

The Nippon Soda Co., Ltd. reports claim that there is an apparent dose-related decrease in 

maximum startle amplitude. The question is whether the decrease observed at 10 mg/kg/day is an 

adverse effect. The report also states that more rigorous quantitative evaluation of these data 

using RANOVA indicates a statistically significant overall dose effect at 45 mg/kg bw/day but not 

at 10 mg/kg bw/day. According to Nippon Soda Co., Ltd., the apparent decreases of 27 and 40% 

at PND 20 and PND 60, respectively, at 10 mg/kg bw/day are comparable to coefficient of 

variations published by experts in the field. Re-analyses of data using new statistical analyses 

(RANOVA, repeated measures analysis of variance) supported a NOAEL of 10 mg/kg/day. 

Response. Nippon Soda Co., Ltd. does not consider the decrease in startle response at 10 mg/kg 

bw/day as treatment-related. However, the PPR Panel does not support these new data as they 

represent a post hoc analysis. The statistical analysis was apparently shifted to support the null 

hypothesis (no difference between intermediate dose and controls), which is not appropriate. The 

same objections apply to the data evaluation record on acetamiprid prepared for US-EPA
3
, which 

showed a completely opposite result as male rats treated with mid and high doses (10 and 45 

mg/kg bw/day, respectively) exhibited statistically significantly differences from the control 

group. The Panel stands by its previous recommendation of lowering the NOAEL from 10 to 2.5 

mg/kg bw/day because the magnitude of the decrease of maximum auditory startle response is 

biologically relevant and treatment-related and uncertainties still remain from the assessment of 

motor activity, and learning and memory evaluation. Since the terms of reference of the Opinion 

required a reconsideration of existing health reference values, the PPR Panel has identified a 

NOAEL of 2.5 mg/kg bw/day using the available data and taking into due account the possibility 

that uncertainties and variability in the available data may mask a false negative result. Hence, 

the Panel recommends a conservatively lower NOAEL to counter any potential 

neurodevelopmental risk for consumers. 

                                                 
3
 http://www.epa.gov/opp00001/chem_search/cleared_reviews/csr_PC-099050_28-Feb-08_a.pdf 
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Nippon Soda Co., Ltd. also states that new BMD (Benchmark Dose) analyses further support a 

NOAEL of 10 mg/kg bw/day (Slides 51-52). The selection of BMR (Benchmark Response) 

seems to be tailored to satisfy Nippon Soda Co., Ltd. claims, e.g. that male BMDL (12.6 and 13.1 

for PND 20 and 60, respectively) falls close to NOAEL of 10 mg/kg /day. In some instances, 

particularly in the absence of consensus on the level that is considered to be adverse, the US-EPA 

has used a BMR as a change in the parameter observed equal to one standard deviation of the 

mean of the control group
4
. The use of BMR based on data showing high coefficient of variations 

from historical control data (“21 oral control studies”) was not deemed appropriate by the PPR 

Panel because of the following reasons: a) it would lead to a high BMD that may underestimate 

health risks; b) Nippon Soda Co., Ltd. is not sufficiently transparent as the BMDL (BMD lower 

95% confidence limit) is not provided (see table 6 of the “Nippon Soda Co., Ltd. response to 

EFSA PPR Scientific Opinion on the acetamiprid DNT study”, 10 March 2014); c) recently, 

EFSA acknowledged that the hazard characterization of pesticides should make progress in 

implementing this methodology but it was not used for the peer review of chlorpyrifos
5
. In a 

similar way, the PPR Panel declined to conduct an assessment based on BMD as these data were 

not submitted for the EU peer review. 

Nippon Soda Co., Ltd. finally concludes that the startle response of male rats at 10 mg/kg dose 

level is close to the mean of historical controls (Slide 59). However, as has already been 

mentioned, the PPR Panel notes that comparison with historical controls may lead to false 

negative results and thus consumers’ health would not be properly protected. 

 

Motor activity 

Motor activity is claimed to be highly variable based on recent retrospective analysis of 

submitted DNT studies. Nippon Soda Co., Ltd. compared results with the interquartile range of 

historical control data to determine if the change in motor activity is adverse (Slides 68 and 70). 

Response. The PPR Panel noted that if problems with concurrent controls were observed, any 

positive finding (of adverse effect) in treated animals could be masked. The Panel reiterates the 

general remark already presented, that the historical values may be of use when the relationship 

of a given effect with treatment is doubtful; conversely, historical values should not be used to 

discount findings that are dose-related, statistically significant and biologically relevant. Nippon 

Soda Co., Ltd. also states that ontogenic response is not always consistently demonstrated in 

controls and that treated groups demonstrate “normal” ontogenic response (slide 72). Again, it 

can be seen that the flexibility of in vivo DNT testing may lead to false negative results, also 

because of the unclear and fluctuating definition of the boundaries of “normality”. In this specific 

case, the explanation given in slide 80 (“the normal developmental pattern, i.e. inverted U-shaped 

                                                 
4
 http://www.epa.gov/iris/toxreviews/1010tr.pdf 

5
 http://www.efsa.europa.eu/en/efsajournal/doc/3640.pdf 
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pattern, is not as consistent as originally thought”) is not satisfactory because the lack of 

consistency may mask adverse effects in treated animals. 

 

Learning and memory 

Nippon Soda Co., Ltd. concludes that the variability and quality of learning and memory 

procedures is comparable to, if not better, than other DNT studies (Slide 84).  

Response. As aforementioned, the considerable flexibility in methodology for learning and 

memory assessments and the varying sensitivity of different procedures currently in use may 

allow some learning and memory deficits to remain undetected (Raffaele et al., 2010). Also, the 

2014 ISTNET meeting recognized the limited confidence in results of animal-based test methods 

currently used for developmental neurotoxicity evaluation for regulatory purposes (Crofton et al., 

2014). More in general, the boundaries of physiological “normality” (as different from purely 

statistical values) are not clearly identified for many DNT relevant parameters. In addition, as 

summarised in a recent review (Driscoll et al 2014)
6
 cognition encompasses different aspects of 

cognitive functioning that are subserved by distinct neural systems. Animal DNT studies typically 

consist of a single learning and memory task that is expected to detect all potential effects on 

cognitive functioning; however, executive functioning is poorly assessed in most DNT studies. 

The use of tasks for assessing executive functioning (attention, working memory, inhibitory 

control, and planning) would provide both a wider range and greater sensitivity of the test battery 

and a more complete characterization of effects. Therefore, the PPR Panel agrees with the Data 

Evaluation Record prepared for US-EPA in the sense that learning and memory and motor 

activity were inadequately assessed. The high variability in some data was deemed as a 

deficiency of the DNT study and therefore no conclusion may be drawn. 

 

Conclusion 

Nippon Soda Co., Ltd. concludes that, based on robust statistical analysis and comparison with 

the interquartile range of the historical control data, there are no effects at 10 mg/kg bw/day 

(Slide 101). However, the PPR Panel considered 2.5 mg/kg bw/day as the NOAEL for startle 

(Slide 23). 

Response. The PPR Panel did not make this claim; instead, the Panel noted that the data available 

do not allow any firm conclusion to be drawn since important endpoints such as motor activity, 

learning and memory evaluation could not be properly assessed and that insufficient arguments 

support the straight conclusion that reduced auditory startle responses in offspring first noted at 

10 mg/kg bw/day was not related to treatment. In consequence, the PPR Panel recommended the 

                                                 
6
 Driscoll LL, Strupp BJ. Assessment of attention and inhibitory control in rodent developmental neurotoxicity 

studies. Neurotoxicol Teratol 2014 (in press) (Epub ahead of print) 
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lower NOAEL (2.5 mg/kg bw/day) until such time as new and scientifically sound evidence is 

provided. 

The PPR Panel does not consider appropriate to conduct post hoc analysis of data using different 

statistical approaches as it might lead to results supporting (or not supporting) a certain view. The 

most appropriate statistical methods to be used for the study results should be defined while 

designing the study, not after getting the data. 

 

 

Overall conclusion 

With the data available and the new and limited data presented by the BCS and Nippon Soda Co., 

Ltd., there is insufficient evidence to discard the indications of potential developmental 

neurotoxicity provided by the regulatory DNT studies performed on imidacloprid and 

acetamiprid. Accordingly, the recommendation of modifying health-bases reference levels made 

by the PPR Panel in its DNT Scientific Opinion (2013) continues to be supported by the panel. 

The PPR Panel notes that until more consistent evidence is provided, uncertainties still persist 

and hence, human health cannot be guaranteed with the current (unrevised) levels.  

The PPR Panel has taken a precautionary approach in its scientific opinion by also considering 

recent evidence on potential delayed neurological disturbances following prenatal exposure to 

neurotoxicants. This type of exposure, which may adversely impair the nervous system, has been 

suggested to be associated with a number of developmental disabilities, such as learning 

disabilities, attention-deficit hyperactivity disorder, dyslexia, sensory deficits, mental retardation 

and autism spectrum disorders.
7  

The current in vivo DNT studies may not be sensitive enough to detect subtle effects, such as 

those on cognition, behaviour or brain morphometry, and might lead to false negatives. 

Therefore, the scientific assessment of in vivo DNT studies should be conservative in their 

application. 
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