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Lampertheim 30.10.2017
Dear Sirs,

We appreciate the assessment by KEMI of the toxicity of DOTC to reproduction based on scientific facts which says in part. 

“A statistically significant increase in pre-implantation loss was observed in the high dose group compared to control (10.4% compared to 1.5%, p<0.05), however it is noted that the incidence in the control group is unusually low. No clinical signs of toxicity or mortality of the dams were noted at any dose. A statistically significant decrease (6.5-8.8%) in body weight (without a concurrent effect on food consumption) was reported towards the end of the gestation in the high dose group compared to control and consequently a decreased body weight gain (28-48 % decrease as compared to control) during gestation (GD 0-20) was recorded. The corrected body weight change GD 5-20 was also statistically significantly reduced in the 300 mg/kg dose group compared to control (5.85 g versus 23.94 g in control, p<0.001) but the corrected body weight was only slightly reduced in high dose group compared to the control group (-6.8%). The weight of uteri in high dose dams (59.1 g) was 10.86 g (16%) lower compared to control (69.96 g), however, since the difference cannot be accounted for by differences in fetal weight (approx. 4 g in all groups) and the slight difference in mean litter size (10.1 compared to 11.4 fetuses in control), there appears to be some toxicity to the uterus.

In conclusion, malformations (mainly missing bones in the forepaws) was seen at all dose levels with incidences increased in a dose response manner (and the dossier submitter considers that no NOAEL can be identified in the study) with or without maternal toxicity in the form of effects on body weight. In addition, effects on the degree of ossification (without a concurrent effect on fetal weight) were also recorded at these dose levels. The maternal effects on the thymus is not considered to cause the observed malformations.”
This assessment is in general agreement with the study authors which says in part:

· Decreased maternal body weight in Group 4 
· Decreased thymus size; clear in Group 4, probable in Group 3; 

· Post-implantation loss is not statistically significant [NSS] in any group, but Group 4 correlates with fetal skeletal results showing reduced ossification; Table 9

· No SS in utero maternal reproductive effect; Table 9

· No apparent effect on fetal growth; weights and C-R length NSS; Table 10

· No treatment-related external or visceral malformations 

· No biologically relevant increase in visceral variations 
·  Skeletal malformations [missing metacarpals and phalanges] shows a dose-response, accompanied by an increased incidence of skeletal variations [decreased ossification in sternum, fore limb and caudal vertebrae at the high dose, 
KEMI poses the question, are the skeletal effects a retardation of ossification or true malformations? The former are quite common in the presence of maternal or fetal toxicity whereas the latter are rare. In the case of DOTC, the skeletal effects are believed to be retardation of ossification [i.e. Alizarin red S staining is not visible] and not true malformations [i.e. total ablation of the phalanx]? The OECD 414 report did not characterize the specific anatomy of the “missing” phalanges, however the study protocol suggests that this question can be answered. Half of the fetuses were stained with BOTH alizarin Red S [for ossified tissue] and Alcian blue [for cartilaginous tissue]. The inference, not specifically stated in the report, is that the phalanges are anatomically present, but not ossified, suggesting the reported findings are delays in ossification of phalanges which are anatomically present. 

We understand that photographs of the reported observations and/or the preserved fetal specimens may be available, so we will pursue a further evaluation of the raw data to document the fetal outcomes and provide a clear and full explanation of the observations.

The evaluating member state, without access to the raw data of the study, understandably considered the skeletal malformations in the most severe way, as missing bones of the forelimb and the main adverse effect of developmental toxicity with dose-dependent incidence.  This interpretation of the skeletal results which cannot be explained  as secondary to maternal toxicity would warrant a classification as Toxic to reproduction category 1B. 

The way the study monitor has interpreted the data deviates from the member state interpretation. The retardation of ossification is presented as a known and fully reversible skeletal effect.

A review of any available photographs of the malformations in question and any retained fetal specimens should be able to verify the nature of the effect and which interpretation of the “missing” phalanges is the more accurate. 


