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Several ICH guidelines impact the preclinical requirements of anticancer drugs for the initial 

marketing authorisation application. In case of drugs for advanced cancer the ICH S9 allows 

less preclinical studies compared to the standard development. Several anticancer drugs are 

biotechnology-derived. Requirements for these products are provided in ICH S6 provides.  

 

Aim  

To identify which preclinical studies (safety pharmacology and toxicology) were conducted 

between 2010 and 2017 for anticancer drugs and to evaluate whether the applicants followed  

ICH S6 and S9. 

  

Methods 

The EMA website was searched for all oncology drugs approved in ‘Human medicines’ that 

were authorised from 2010 to 2017. The EU Public Assessment Reports (EPAR) of these drugs 

were checked for the preclinical studies that were performed, i.e., safety pharmacology, single 

dose and repeated dose toxicity, genotoxicity, reproductive toxicology and carcinogenicity.  

divided distinction was made between biotechnology- (biotech) or chemical-derived (small 

molecule) drugs. The products were further divided into two separate groups: non-advanced 

cancer and advanced cancer. Advanced cancers were defined when the terminology advanced, 

metastatic or both were used in the EPARs. Drugs with sex-specific indications (12 in total for 

breast, ovarian or prostate cancer) were excluded from the analyses of reproduction toxicity 

studies. 

 

Results/Conclusion 

For small molecules 35 drugs were approved (15 for non-advanced cancer and 20 for advanced 

cancer). For biotechnology-derived 18 drugs were approved (10 products for non-advanced 

cancer and 8 products for advanced cancer).  

 

For small molecules indicated for advanced or non-advanced cancers most applicants 

conducted single dose and repeated dose toxicity, genotoxicity and safety pharmacology studies 

(for most of the studies >90%). No relevant differences were seen between the advanced and 

non-advanced cancer groups. According to the ICH S9 guideline most of the standard studies 

need to be conducted and this was also the case. For biotech drugs the percentages in non-

advanced and advanced cancer for the same type of studies were varying. Genotoxicity was 

only conducted in non-advanced cancers (30%). Single dose toxicity was conducted 50% and 

repeated dose toxicity was conducted >85% in both advanced and non-advanced cancers. It can 

be concluded that companies followed mainly the ICHS6 guideline for advanced cancer 

indications, which allow a case by case approach for biotech products. As a note, 

carcinogenicity studies were only conducted for 6 drugs (both small molecules and biotech). 

 

For reproduction toxicity the ICH S9 guideline indicates that for advanced cancer an embryo-

foetal toxicity study is required, while fertility and pre/post-natal toxicity studies are not 

required. For reproductive toxicity differences were observed between the group of advanced 

versus non-advanced cancers (see Table 1)  

 

Table 1 Reproductive toxicity studies for non-advances and advanced cancer drugs 

 



 

For small molecules, embryo-foetal studies, required per ICH S9, were conducted for 

respectively 87% of the non-advanced and 55% of the advanced cancers. For advanced cancer 

drugs fertility and pre- and post-natal studies are not required per ICH S9. However, these 

studies were still conducted frequently (20% and 45%). A reason for this might be that 

companies plan to further develop the drug for a non-advanced cancer indication. Interesting 

enough, for non-advanced cancer, pre and post-natal studies were frequently not conducted, 

which suggest that for this group ICH S9 can sometimes be applied. For biotech products the 

frequency of reproduction toxicity studies was low, which is in line with the recommendations/ 

case by case approach mentioned in the ICH S6.  

 

Overall, companies seem to apply ICH S6 for the biotech drugs. For small molecules, ICH S9 

was followed for most type of studies, with some deviations for reproduction toxicity studies. 

Our study presents interesting data on the actual frequencies in which studies were conducted 

for the different groups of anticancer drugs. This information can be useful in helping 

companies to design their preclinical development plan.  

 Small molecules Biotech 

Reproductive Toxicity 

studies 

Non-advanced 

cancer (n=15) 

Advanced 

cancer (n=20) 

Non-advanced 

cancer (n=10) 

Advanced 

cancer (n=8) 

Fertility n=10 67% n=4 20% n=0 0% n=0 0% 

Embryo-foetal n=13 87% n=11 55% n=4 40% n=2 25% 

Pre and Post-natal n=3 20% n=9 45% n=1 10% n=1 13% 


