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New information was submitted to ECHA in relation to carcinogenicity and mutagenicity hazard classes. Therefore, ECHA invites parties concerned to comment on the new information available on ECHA website.

Comments on dossiers proposing harmonised classification and labelling of substances prepared by Certis Europe and submitted on March 28th 2020. 

Substance name: daminozide (ISO); 4-(2,2-dimethylhydrazino)-4-oxobutanoic acid; N-dimethylaminosuccinamic acid


Cancer classification of daminozide according to CLP criteria (Regulation (EC) No. 1272/2008)  

1. Introduction 

In the regulatory cancer studies performed with daminozide a statistically significant increase in the overall incidence of pituitary adenoma in the female Fischer 344 rat and of pulmonary tumours in male and female CD-1 mice was reported at some dose levels. After thorough analysis of the results of the regulatory cancer studies in rats and mice it is proposed to consider daminozide as a Category 2 carcinogen (suspected human carcinogen) according to the CLP criteria (Regulation (EC) No. 1272/2008) and not Category 1B (sufficient evidence of carcinogenicity ). 

2. Discussion 

· The classification in Category 2 (suspected human carcinogen) is based on the evidence obtained from human and/or animal studies, but which is not sufficiently convincing to place the substance in Category 1B (presumed human carcinogen).
· The  CLP criteria for Category 1B (sufficient evidence of carcinogenicity ) are not met as listed below: 

a) [bookmark: _Hlk36204503]A causal relationship between the agent and increased incidence of malignant neoplasms or an appropriate combination of benign and malignant neoplasms in, 

a. Two or more species: 
This criteria is not met because a dose-response relationship was not observed in the 2 species (rat and mouse) where incidence were reported. No dose relationship neither in the rat (for pituitary adenoma) nor in the mouse (pulmonary tumours)

b. Two or more independent studies in one species carried out at different times or in different laboratories or under different protocols: 
This criteria is not met because an independent cancer study (NCI-CG-TR-83) with daminozide confirmed that there is no dose-response relationship of the incidence observed. Indeed there is no statistically significant increase in the incidence of pituitary adenoma in the rat and pulmonary tumours in the mouse. The dose levels were comparable to the two highest dose levels used (5,000 and 10,000 ppm) and the same strain of rats of the regulatory cancer studies. The independent study was carried out in a different time period (1978) and in a different laboratory (Litton Bionetics, Inc. US). 


b) An increased incidence of tumours in both sexes of a single species in a well-conducted study can also provide sufficient evidence:  
a. This criteria is not met in the rat species where an increase in incidence was only observed in females (without a clear dose-response relationship) and not in males. 
b. [bookmark: _Hlk36206193]This criteria is not met in the mouse species where an increase in the incidence of alveolar/bronchiolar adenomas was reported only in males (at one dose level and with no dose relationship) and not in females. 
c. This criteria is not met in the mouse species where an increase in incidence was not observed for alveolar/bronchiolar carcinomas neither in males nor in females. 

c) A single study in one species and sex might be considered to provide sufficient evidence of carcinogenicity when malignant neoplasms occur to an unusual degree with regard to 
a. Incidence: this criteria is not met because no statistically significant increase in incidence reported for pituitary carcinoma in rats and alveolar/bronchiolar carcinoma in mice in the regulatory cancer study. No statistically significant increase in incidence reported for pituitary carcinoma and alveolar/bronchiolar carcinoma in the NCI study (NCI-CG-TR-83, 1978).   
b. Type of tumour: Not applicable, no increase in malignant neoplasms.   
c. Age at onset: No statistically significant increases of malignant neoplasms after 52 weeks of treatment. 
d. Strong findings of tumours at multiple sites: No evidence of statistically significant and substance related increases in incidence of malignant neoplasms in rats and mice at multiple sites. 

Detailed analysis of the tumours found in rats and mice in the regulatory cancer study

Pituitary adenoma in Fischer 344 rats
The tumour that needs consideration in the Fischer 344 rat is pituitary adenoma. This tumour is a very common spontaneous tumour in this strain of rats of which the incidence increases with age (up to 52% in males and up to 70% in females). The incidences of the pituitary tumours in the Fischer 344 rat after 24 months of treatment with daminozide are shown in Table 1. 

Table 1: Overall incidence rate (in %) of pituitary adenoma in the Fischer 344 rat
	Sex
	Concentration in the diet (ppm)

	
	0
	100
	500
	5,000
	10,000

	Males
	41.7
	38.7
	63.0
	44.4
	45.8

	Females
	37.3
	72**
	84.4***
	76***
	46.6


*: p<0.05; **: p<0.01; ***: p<0.001. 
In the male rat no statistically significant increase in the overall incidence rate of pituitary adenoma was observed without any dose-response relationship. In the female rat the overall incidence rate was statistically significantly increased at 100 ppm, 500 ppm, and at 5,000 ppm but not at 10,000 ppm. The incidence in the high dose group is comparable to the incidences reported for control groups in the literature. So, there is no clear dose-response relationship for pituitary adenoma in female rats. No data were reported on pituitary carcinomas.  

Alveolar/bronchiolar tumours in CD-1 mice

The tumours that need consideration in the CD-1 mouse are alveolar/bronchiolar adenoma and carcinoma. Alveolar/bronchiolar adenoma is a very common spontaneous tumour in the CD-1 mouse (up to 44% in males and up to 22% in females in the same test laboratory). The incidences of pulmonary tumours in the CD-1 mouse after 24 months of treatment with daminozide are shown in Table 2.
Table 2: Overall incidence rate (in %) of alveolar/bronchiolar tumours in the CD-1 mouse.  
	Sex
	Alveolar/bronchiolar tumours
	Concentration in the diet (ppm)

	
	
	0
	300
	3,000
	6,000
	10,000

	Males
	Adenoma
	40
	52
	56
	62*
	54

	
	Carcinoma
	10
	4
	10
	14
	12

	
	Adenoma/carcinoma
	50
	56
	66
	76*
	66

	Females
	Adenoma
	40
	52
	54
	56
	52

	
	Carcinoma
	0
	6
	4
	4
	8

	
	Adenoma/carcinoma
	40
	58
	58
	60*
	60*


*: p<0.05; **: p<0.01; ***: p<0.001. 
In the male mouse a statistically significant increase in the overall incidence rate of alveolar/bronchiolar adenoma was only observed at 6,000 ppm with an incidence that is higher than the historical control range of the laboratory. There was no statistically significant increase in incidence at all the other dose levels including the highest dose level of 10,000 ppm. The incidence at 10,000 ppm is comparable to those observed at 300 and 3,000 ppm indicating a lack of a dose-response relationship. In the male mouse no statistically significant increase in the overall incidence rate of alveolar/bronchiolar carcinoma was observed with no dose-response relationship. It is of note that the incidence of alveolar/bronchiolar carcinomas in the controls in this study (10%) is higher than the highest incidence recorded in the test laboratory (8.7%) which indicates that the male mice used in this study are more susceptible in developing this tumour. When adenomas and carcinomas are combined the incidence was statistically significantly increased at 6,000 ppm but not at 10,000 ppm where the incidence was the same as at 3,000 ppm indicating the absence of a dose-response relationship. In the female mouse no statistically significant increase in the overall incidence rate of alveolar/bronchiolar adenoma was observed with no dose-response relationship. It is of note that the incidence of this tumour in the control group of this study (40%) is much greater than the maximum incidence recorded in the same test laboratory (22%) which indicates that the female mice in this study are more susceptible in developing this tumour than in other studies. No statistically significant increase in the overall incidence rate of alveolar/bronchiolar carcinoma was observed. The overall incidence rate of combined alveolar/bronchiolar adenoma /carcinoma was statistically significantly elevated in females at 6,000 and 10,000 ppm. However, these incidences (60%) are comparable to those obtained at 300 ppm (58%) and at 3,000 ppm (58%) indicating a lack of dose-response relationship. 
Discussion
Indeed two tumour types have been found in two animal species (one in the rat and one in the mouse) but both tumours are very common in the species tested and are not related to one another. 
The overall incidence rate of pituitary adenoma was statistically significantly increased in the female Fischer 344 rat at all doses except at the highest dose (10,000 ppm) which normally should not have been the case if indeed this tumour is substance related. There was no statistically significant increase in the incidence and no dose-response relationship of pituitary adenoma in males. In the carcinogenicity study of the National Cancer Institute of the US (NCI-CG-TR-83, 1978) where rats of the same strain (Fischer 344) were tested at dose levels that are the same as the two highest dose levels used in the regulatory cancer study (5,000 and 10,000 ppm) no statistically significant increase in the incidence of pituitary adenoma was reported: 0, 5, and 4% in males and 16, 16, and 19% in females at 0, 5,000, and 10,000 ppm, respectively. Also no dose related increase in the incidence of pituitary carcinoma was observed in females: 0, 7, and 0% at 0, 5,000, and 10,000 ppm, respectively.   
[bookmark: _Hlk36215724]The overall incidence rate of alveolar/bronchiolar adenoma was statistically significantly increased in the male CD-1 mouse at the second highest dose (6,000 ppm) but not at the other dose levels which had similar tumour incidences (52-56%) indicating a lack of dose-response relationship. There was no statistically significant increase in the incidence of  alveolar/bronchiolar carcinoma at any of the tested dose levels. When adenomas and carcinomas are combined the incidence became statistically significantly elevated at the second highest dose but without a dose-response relationship. The incidence of alveolar/bronchiolar adenomas and carcinomas taken separately were not statistically significantly elevated in female CD-1 mice. When adenomas and carcinomas are combined the incidence became statistically significant at the two highest dose levels (6,000 and 10,000 ppm) but with an incidence (60 and 60%, respectively) that is comparable to that of the two lower dose levels (58 and 58% at 300 and 3,000 ppm, respectively) indicating a lack of dose-response relationship. Moreover, it needs to be emphasized that the incidence in alveolar/bronchiolar adenoma in the controls of this study is exceptionally high in female CD-1 mice (40.0%) when compared to the other control data of the test laboratory (8.7-22%) making the mice used in this study very susceptible to develop lung tumours. In the cancer study of the National Cancer Institute of the US (NCI-CG-TR-83, 1978) where B6C3F1 mice were tested at dose levels that are comparable to the two highest dose levels used in the regulatory cancer study (5,000 and 10,000 ppm) no statistically significant increase in the incidence of alveolar/bronchiolar adenomas, carcinoma and combined alveolar/bronchiolar adenoma and carcinoma was reported. The incidence for adenoma was 14, 14, and 13% in males and 0, 10, and 17% in females at 0, 5,000, and 10,000 ppm, respectively. The incidence for carcinoma was 14, 18, and 26% in males and 5, 10, and 4% in females at 0, 5,000, and 10,000 ppm, respectively. The incidence for adenoma and carcinoma combined was 29, 30, and 39% in males and 5, 21, and 21% in females at 0, 5,000, and 10,000 ppm, respectively.  
From the weight-of-evidence analysis of the genotoxicity data of daminozide it can be concluded that the MOA of the tumours identified in the rat and the mouse are not based on a genotoxic mode of action and that it can be reasonably accepted that the MOA is threshold dependent. No data are available on other possible MOA for pituitary and alveolar/bronchiolar neoplasms. The increases in incidence that were seen in the regulatory cancer study can be considered as incidental and not substance related.      

3. Conlusion 

In the regulatory cancer studies performed with daminozide a statistically significant increase in the overall incidence of pituitary adenoma in the female rat and of pulmonary tumours in male and female mice was reported at some dose levels. 
A thorough analysis of the results of the regulatory cancer studies in rats and mice indicated that the CLP criteria for Category 1B (sufficient evidence of carcinogenicity ) are not met and therefore there is not sufficiently convincing evidence to place the substance in Category 1B (presumed human carcinogen).
It is proposed to consider daminozide as a Category 2 carcinogen (suspected human carcinogen) according to the CLP criteria (Regulation (EC) No. 1272/2008).
