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Abstract The Methodology for the Development of Innovative Cancer Therapies (MDICT)
task force considered aspects of the design and conduct of early (phase I and II) studies of
combinations of molecular targeted agents during their 2012 meeting. The task force defined
necessary non-clinical data, such as evidence of additive or synergistic effects in multiple 
molecularly credentialed and validated models, and appropriate pharmacodynamic marker 
development. A robust hypothesis was considered critical while non-clinical pharmacokinetic 
studies were also considered valuable.
Clinical trials should include clear objectives that will prove or disprove the hypothesis. Pre- 
dictive biomarkers/classifiers should be explored in phase I studies, rather than used to select 
patients. Trial design should be efficient and flexible rather than based on a strict progression 
from phase I to II to III; researchers could consider phase I studies with an expansion cohort,
Phase I/II designs or phase II studies with a safety run in. Pharmacokinetics are recommended 
when interactions or overlapping toxicity is expected. Pharmacodynamic evaluations should 
be considered especially in a subset of patients closest to the recommended dose; an attempt 
should be made to validate surrogate tissues to enable inclusion for all patients. Schedule and 
or dose should be formally explored for e.g. with a randomised or an adaptive design.
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Data and knowledge sharing was strongly recommended, including the creation of formal or
informal consortia of laboratories with individual expertise in pathway or target based mod- 
els, collaboration between companies to ensure that agents which are ‘best in class’ are com- 
bined, and the development of databases which will be able to inform the development of
future recommendations/guidelines.

� 2013 Elsevier Ltd. All rights reserved.

1. Bac kground 

Virtual ly all early clinical trials conducted or planned 
in the last decade have included at least one molec ularly 
targe ted agent, used either as a singl e agent, or more
commonl y, in combinat ion with standar d therapi es
(usually cytot oxic chemot herapy).1 More recent ly, new
targe ted agents are being combined with each other, in
the hopes of maxi mising antic ancer effect by using two 
or more drugs acti ve on the same target (e.g. epiderm al
grow th fact or recept or (EGFR) pathw ay tyros ine kinase 
inhibi tors (TKI) plu s mon oclonal antibodies (MA)
agains t EGF R2), or on different targe ts within an aber- 
rant pathw ay (e.g. phosp hoinosi tide 3-kina se (PI3K)
inhibi tors plus mamm alian targe t of rapamy cin (mTOR)
inhibi tors 3). In some inst ances therape utics that effect 
overla pping or complem entary pathways,4 or, may over- 
come resistance , (inherent or secondary,5,6 e.g. Met or
Insuli n Like Growth Fac tor Recept or-1 (IFGR-1).
inhibi tors in combination with EGF R TKI) have been 
combined. The selec tion of agents to combine, and the 
design and cond uct of early clinical trials of combina- 
tions of molec ularly targe ted agents has been large ly
empir ic and based on exp erience with cytot oxic agents .
Not surpri singl y, investiga tors hav e report ed numerous 
conce rns regardi ng these combination s, ranging from 
‘supra -additive ’ toxicity to infer ior anticancer acti v-
ity.7–10

Despi te the keen interest in explori ng combinat ions,
there is general ly a paucit y of data driven reco mmenda- 
tions to guide the resear cher. Availabl e resou rces 
include the draft Fede ral Drug Admi nistration (FDA)
guidancef as wel l as various publ ications,8,9,11,12 but
these often address the ration ale for comb ining agents 
based on a hypothesi s, rather than specific guidance 
on design and conduct, and are not gen erally based on
revie ws of studi es con ducted.

The ‘Meth odology for the Develo pment of Inno va- 
tive Cance r Ther apies’ (MDICT) task force was estab- 
lished by the New Drug Devel opmen t Office (NDDO)
Rese arch Foundat ion in 2006 to provide prac tical guid- 
ance on the developm ent of antican cer targe ted agents .
The task force mis sion, membersh ip and activities hav e
been described in other publica tions.13–15 The sevent h
annu al meeting of the MDIC T task force was held on

March 6, 2012, in conjunctio n with the 10th Interna- 
tional Symposi um on Tar geted Antican cer Ther apies 
in Ams terdam . Parti cipants included expert s from aca- 
demic centre s as well as from indu stry. The mandat e
of the meeting was to revie w current know ledge and dis- 
cuss and make recomm end ations regardi ng the design 
and condu ct of early clini cal studi es of combinations 
of targe ted anticance r agents . We report here on the 
meeting as wel l as the task force recomm endatio ns.

2. Scient ific revie w and discussi on

2.1. Review of experience to date 

A revie w of publis hed literat ure and abstracts, as wel l
as clini cal trial registries reveal literal ly hundr eds of
phase I studi es on combinat ions of targeted agents com- 
pleted , being conducted or planned. The stat ed ratio- 
nales for exp loring combinations such as these are 
summ arised in Table 1. Althou gh many of the combina- 
tions are in early pha se developm ent, a num ber have 
report ed resul ts in late pha se II or phase III studi es, in
some instance s being associated with signi ficant incre- 
menta l toxicity and failu re to demonst rate superi or effi-
cacy compared to one agent alone.16–18 A number of
publica tions , as well as revie ws by groups such as the 
Cance r Therap y Evaluat ion Program (CTEP) of the 
Nation al Cance r Institute (NCI, United State s of Ame r-
ica (USA))8,9 have highli ghted the difficulty of comb in- 
ing novel agen ts, not only with regard to trial design 
and endpoints , but also to success fully selec t age nts 
which can be admini stered togeth er in dos es sufficient
to resul t in incremen tal efficacy.19

The MDICT task force then exp lored issue s in the 
design of phase I studies of combinat ions of targeted 
antica ncer therapy , add ressing a series of structured 
questi ons sho wn in Tabl e 2.

2.2. Discuss ion 

2.2.1. General discu ssion 

The parti cipants felt strong ly that while combinations 
of novel agents were of great inter est, many comb ina- 
tions had been tested without necessa rily having all 
requir ed or pertinent informat ion availab le. With the 
increa sing unde rstand ing of the mult iplicity of mech a-
nisms of canc er developm ent and progres sion, it has 
become apparent that for most tumour s, there are multi- 

f http://www.f da.gov/down loads/Drugs /GuidanceC omplianceReg u-
latoryInform ation/Guida nces/UCM2 36669.pdf .
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