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Advances in cell biology and genomics have uncovered a 
number of oncogenic pathways and identified unique molec-
ular signatures of a variety of cancers previously treatable 
only with relatively non-specific chemotherapeutic agents. 
Coupled with corresponding advances in medicinal chem-
istry, oncologists now have at their disposal highly targeted/
specific therapies that can be personalised to suit individual 
patients [1–6].

While these novel agents have improved the outcomes 
of cancer therapy, especially in terms of progression-free 
survival, they are also associated with disabling, serious or 
potentially fatal, adverse effects which may impact heavily 
on patient’s quality of life. Some of these adverse effects 
are on-target effects closely associated with therapeutic 
response, making their management challenging if the 
patient is otherwise responding to treatment, while others 
are off-target effects. Clinical experience has shown that in 
the event of an intolerable adverse effect, it may be pos-
sible to switch the patient from one member to another in 
the same pharmacotherapeutic class. This calls for a bet-
ter understanding of the pharmacokinetics and mechanisms 
that underpin efficacy and toxicity, as well as the relative 
safety profiles of the drugs within a class. The presence or 
emergence of resistance to a first-line (and later second-line) 
agent is another important consideration that determines 
the choice of a drug. There is therefore a need for a single 
resource that physicians can refer to with regard to these 
issues for each pharmacotherapeutic class.

In order to ensure that the resource is as current as practi-
cal, a themed issue of a journal, rather than a book, is clearly 
the most appropriate medium. This issue of Drug Safety 
includes reviews of the safety and tolerability of novel small 
molecule and targeted therapies in oncology across a range 
of pharmacotherapeutic classes.

Procaccio and colleagues [7] reviewed approved as well 
as investigational antiangiogenic and vascular disrupting 
agents in the treatment of gastrointestinal cancers, focusing 
on their pharmacology, safety profiles, promising predictive 
biomarkers and future perspectives of combination therapies 
that include these agents. The safety of approved epidermal 
growth factor receptor (EGFR) inhibitors, as well as those 
in the pipeline, has been reviewed in detail by Shah and 
Shah [8], who also focus on agents discontinued from devel-
opment and the challenges arising from the emergence of 
resistance to these agents. Rocco et al. [9] provide a compre-
hensive state-of-the-art review of the pharmacology, safety 
and tolerability profiles of currently available ALK inhibi-
tors in non-small cell lung cancer. Following a discussion 
on the emergence of resistance to these agents, they too go 
on to review several third-generation ALK inhibitors that are 
currently under investigation. The safety of the two currently 
approved c-MET inhibitors (cabozantinib and crizotinib) has 
been reviewed by Puccini and colleagues [10], who also go 
on to consider novel promising c-MET inhibitors and novel 
targeted combination strategies under development in differ-
ent cancer types. They focus on their safety profile, making a 
plea for improvements in biomarker-driven patient selection 
to optimise outcomes. In another article, Shah [11] high-
lights the safety profile of HDAC inhibitors, especially their 
cardiac adverse effects.

Curigliano and Shah [12] review the safety of approved 
PI3K inhibitors, as well as those under development and 
those that have been discontinued, highlighting their 
immune-mediated cutaneous reactions, severe diarrhoea 
with or without colitis, hepatotoxicity and pneumonitis, 
and their risk/benefit when used in combination with other 
agents. Carpenter and Ray [13] review the hedgehog path-
way and the toxicity associated with its inhibitors, pointing 

Part of a theme issue on "Safety of Novel Anticancer Therapies: 
Future Perspectives". Guest Editors: Rashmi R. Shah, Giuseppe 
Curigliano.

 * Rashmi R. Shah 
 clinical.safety@hotmail.co.uk

1 8 Birchdale, Gerrards Cross, Buckinghamshire, UK
2 Division of Early Drug Development for Innovative Therapy, 

IEO, European Institute of Oncology IRCCS, Milan, Italy
3 Department of Oncology and Haematology (DIPO), 

University of Milan, Milan, Italy

http://crossmark.crossref.org/dialog/?doi=10.1007/s40264-018-0770-z&domain=pdf


158 R. R. Shah, G. Curigliano 

out the development of resistance to vismodegib and son-
idegib, leading to a long list of agents under development to 
target the sonic hedgehog pathway. Baraibar and colleagues 
[14] address the safety of immune checkpoints inhibitors 
(PD-1 and PD-L1) in cancer and report that enhancement of 
the immune system response by immunotherapy has stimu-
lated a paradigm shift in the treatment of malignancies, but 
noting that this shift in the balance of the immune system 
can also produce side effects that involve multiple organs. 
They emphasise the different toxicity patterns of these 
agents, with little experience in recognising and managing 
their toxicity. Antibody-drug conjugates are expected to 
deliver and release cytotoxic agents at the tumour site with 
reduced systemic toxicity. Wolska-Washer and Robak [15] 
outline the current status of these conjugates in the treat-
ment of malignant diseases and emphasise the challenges in 
designing a clinically adequate conjugate, while Wolf and 
colleagues [16] review the safety of adoptive cell therapy 
and conclude that treatment-related toxicities represent a 
major hurdle in the wider implementation of this therapeu-
tic modality, and call for an international consensus for the 
management of toxicity of adoptive cell therapy.

Readers should find the contents of this issue interesting 
and informative, as well as of practical clinical value.
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