Syngenta position on STOT-RE classification for penconazole
In the CLH report submitted to ECHA for a new Harmonized Classification of Penconazole, Norway proposes that STOT RE Cat. 2, H373 (liver) may be warranted based on the liver fibrosis seen in dogs:
“The Committee for Risk Assessment (RAC) previously (RAC, 2012) concluded that classification for specific target organ toxicity after repeated exposure to penconazole is considered not required according to Classification Regulation (EC) No 1272/2008. The reported liver changes in dogs at 500 ppm and in rats at 1000 ppm (below the guidance value) were considered as only adaptive responses to the increased metabolic load, and it was pointed out that although some of these effects could be considered as severe (necrosis and fibrosis in dogs and hepatic degeneration in rats), they appeared as isolated cases. In RMS’ opinion, it should be rediscussed whether the observed cases with fibrosis in dogs should be considered as isolated cases. Awaiting the outcome of further discussion on this, RMS proposes that classification and labelling for STOT RE Cat. 2, H373 (liver) is warranted according to Regulation (EC) No. 1272/2008.”
Syngenta consider that a STOT-RE classification is not required for these liver effects in dogs and rats.
Liver effects in dogs
The dog is the most sensitive species to liver effects. 
[bookmark: _Hlk115266600][bookmark: _Hlk115266816]Following 90 days of treatment, liver effects were seen at 500ppm (equivalent to 18.2-19.4 mg/kg/day – which is within the 90-day guidance value range of 10-100mg/kg/day for STOT-RE Cat 2). However, the only liver effect that was considered potentially severe enough to meet the criteria for STOT-RE classification is multifocal liver necrosis seen in only one dog.
Following 1 year of treatment, liver effects were seen at 500ppm (equivalent to 16.5-16.8 mg/kg/day – which is within the 1-year guidance value range of 2.5-25mg/kg/day for STOT-RE Cat 2). However, the only liver effect that was considered potentially severe enough to meet the criteria for STOT-RE classification is liver fibrosis seen in three dogs.

Consideration of severity of liver effects in dogs
90-day study 
Syngenta considers that the incidence of one male dog with multifocal liver necrosis in the 500ppm dose group (equivalent to 18.2mg/kg/day) is background and not treatment related.  The finding was only reported in one out of four animals and demonstrated a low severity grading.   The finding comprised minimal, multifocal changes in the liver, in the form of minimal hepatocyte necrosis, associated with minimal inflammatory cell infiltration. Recently, Woicke and co-authors included focal or multifocal hepatic necrosis as a background finding in dog livers and we believe that this finding is incidental (Non-proliferative and Proliferative Lesions of the Dog. Toxicol Pathol. 2021 Jan;49(1):5-109).
There is no increase in the liver enzymes (ALT, ALP, AST, GGT) and in the bilirubin levels in the male dog with minimal, multifocal liver necrosis at 500 ppm and we thus believe that the occurrence of an isolated incidence of liver necrosis in this animal had no effect on liver function. The dog liver has great regenerative capacity and the presence of occasional focal or multifocal hepatic necrosis is not thought to adversely affect the function of the liver (Robbins Basic Pathology, 10th Edition). 
Hence this single finding of liver necrosis is not considered to be sufficient to warrant a STOT-RE classification.

1 year study

Three dogs at 500 ppm (equivalent to 16.5-16.8 mg/kg/day) displayed minimal liver fibrosis and inflammation. Syngenta consider these findings be incidental because the severity grading is low (minimal), the finding was only located in the peripheral lobular region of the liver and was not a diffuse liver finding.  In common with <confidential> (1983, page 617 of the study report 801187), Syngenta considers this finding to be an example of chronic active hepatitis (Webster et al., 2019 J Vet Intern Med. 2019 May;33(3):1173-1200. doi: 10.1111/jvim.15467. Epub 2019 Mar 7).  This rare finding may be associated with previous vaccination and anthelminthic treatment and is not considered to be treatment related. On this basis the observations are not considered sufficient to warrant a STOT-RE classification.

Liver effects in rats

Following 90 days of treatment, all rats given 2400 ppm had centrilobular hypertrophy of the liver, characterized by enlargement of the hepatocytes around the central vein. Some degeneration of the hepatocytes was also observed in the livers with the more severe cellular enlargement. Rats given 1000 or 500 ppm had similar microscopic changes, but the incidence and severity decreased with the dose. Males given 2400 ppm had a high incidence of hepatocytic vacuolization. This change was observed in at last one animal in each treated group except the control males. 

Consideration of severity of liver effects in rats

A similar interpretation as for the dog study can be made for the hepatic degeneration observed in one rat in the 90-day study at 1000 ppm (72 mg/kg bw/d) (Report Nr HLA-6117-120). Thus, the one male rat with hepatocyte degeneration in the 1000 ppm group is considered incidental and not relevant for human risk assessment since individual cell necrosis /degeneration of occasional hepatocytes is often observed in rat livers (Detilleux, P.G., Grübbel, M.M., Botts, S., et al., 1995 Non-proliferative changes of the liver, exocrine pancreas and salivary glands of the rat. In:GI-2 guides for toxicologic pathology. STP/ARP/AFIP, Washington DC).

