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shORT COMMUNICaTION

Phase 0 Clinical Trials Will Overcome 
Stagnation of Anticancer Drug Development?

Překonávají klinické studie fáze 0 stagnující vývoj  
protinádorových léčiv?

Mendoza L.
INC Research, Prague, Czech Republic

summary
Recent guidance from the US Food and Drug Administration supports the conduct of a new 
type of exploratory clinical trials, commonly called phase 0 clinical trials, on the development 
of innovative anticancer agents, particularly targeted agents. Phase 0 clinical trials are contro-
versial mainly because of the lack of clinical benefit to the participant patients. However, it was 
recognized that Phase 0 clinical trials can provide a platform to assessing the biological effects 
on the targets in tumoral human samples, evaluate biomarkers for drug effects and to generate 
essential human pharmacokinetics and pharmacodynamics data earlier in the drug develop-
ment. It is expected that such trials will became a routine part of early-phase oncological drug 
development in the future.
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souhrn
Poslední pokyny vládní agentury Food and Drug Administration v USA podporují provádění 
nového typu výzkumných klinických studií, obecně označovaných jako klinické studie fáze 0, 
které se týkají vývoje inovativních, zejména cílených, protinádorových léčiv. Klinické studie 
fáze 0 jsou kontroverzní zejména z důvodu nedostatečného klinického přínosu pro pacienty 
zapojené do těchto studií. Připouští se však, že klinické studie fáze 0 mohou poskytnout plat-
formu pro posuzování biologických účinků na vzorky lidské nádorové tkáně, hodnocení bio-
markerů z hlediska účinků léčiv a pro získávání základních humánních farmakokinetických 
a farmakodynamických údajů v počátečních fázích vývoje léčiv. Očekává se, že tyto studie se 
v budoucnu stanou rutinní součástí počátečních fází vývoje onkologických léčiv.
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Despite important and fast advances 
in biomedical and pharmaceutical re-
search, the number of new molecule en-
tities has increased significantly since 
1990. However, the rate of approval for 
marketing to the US Food and Drug Ad-
ministration (US FDA) is declining. In 
2005 only 20 new drugs were approved 
by the US FDA compared with 36 in 2004 
and 53 in 1996 [1]. Moreover, about 10% 
of Investigational New Drug applica-
tions for new molecular entities submit-
ted to the US FDA progress beyond the 
investigational phase [2] with a success 
even lower in oncology [3]. This low suc-
cess rate has been related to the higher 
number of new molecular entities with 
diverse mechanisms combined with the 
lack of predictive preclinical systems 
(both in vitro assays and in vivo animal 
models) and inadequate and complex 
clinical trial designs. There are indicators 
that the shift away from the use of non-
specific cytotoxic agents to more spe-
cific molecular targeted entities requi-
res the availability of reliable assays and 
predictive pharmacodynamic markers in 
early clinical trials. In 2006, the US FDA 
addressed some of these early develop-
ment issues and introduced a  new ex-
ploratory clinical trial, commonly called 
phase 0 clinical trial [4].

At present, after preclinical studies, the 
traditional dose finding phase I studies 
are followed by phase II and III efficacy 
studies. The purpose of phase 0 clinical 
trials is to focus on exploring phamaco-
kinetics (such as bioavailability, metabo-
lism, tissue distribution) and pharma-
codynamics profiles of novel targeted 
drugs and assist in the go versus no-go 
decision earlier in the expensive deve-
lopment process using relevant human 
models instead of sometimes inconsis-
tent animal models. Because phase 0 tri-
als will involve a relatively small number 
of patients, about 10–15, exposed to the 
low dose of the test drug administered 
and the short time period of drug ex-
posure, the associated risk of toxicity is 
lower than in phase I trials.

The European Medicines Agency and 
the US FDA have addressed the metho-
dology of microdosing. The concept be-
hind microdosing is the use of extremely 
low non-pharmacologically active doses 

of a drug. Both regulatory bodies consi-
der microdose as “less than 1/100 of the 
dose calculated to yield a pharmacologi-
cal effect of the test substance to a maxi-
mum dose of < 100 micrograms” [5]. The 
ability of microdosing studies could pre-
dict human pharmacokinetics at thera-
peutic dosages; however, the methodo-
logy recognizes limitations which need 
to be addressed (e. g. the human sam-
pling schemes will be based on results 
from preliminary animal PK data, which 
may not accurately predict pharmacoki-
netic profiles in human) [6].

Different settings for phase 0 clini-
cal trials have been proposed, for exam-
ple single-agent and combination 
drugs, selection of a  lead agent for cli-
nical trials and early application of mo-
lecular-imaging studies [7]. The single- 
-agent phase 0 trial brings the possibi-
lity of assessing the biological effects 
on the targets in tumour biopsy obtai-
ned pre and post-drug administration 
and evaluate the target modulation. In 
addition, such trials would provide the 
opportunity to use and refine a biomar-
ker assay to study the effects of the drug 
in tumour samples, peripheral blood or 
other surrogate tissue and provide a clo-
ser approximation of a safe, but potenti-
ally effective starting dose with a smaller 
number of patients. For drugs in combi-
nation, i.e. two targeted agents or a tar-
geted agent and a conventional cytoto-
xic agent, phase 0 trials would help to 
determine the schedule and sequence 
between them after assessing the mo-
dulatory effects of one drug on another. 
The pharmacokinetics and pharmaco-
dynamics data for different schedules of 
administration would provide the basis 
for further studies. During a drug disco-
very structurally-related analogue mo-
lecules are usually generated. The lead 
agent selection for further clinical deve-
lopment is made on the basis of in vitro 
and animal model data but without reli-
able prediction about efficacy and toxi-
city in humans [8]. Phase 0 clinical trials 
would contribute importantly, provi-
ding pharmacokinetic and pharmacody-
namic data in the selection of the lead 
agent for further development. In the 
universe of molecular-imaging studies, 
radiopharmaceuticals can be effectively 

evaluated using microdoses in the con-
text phase 0 clinical trials for study of 
bio distribution and effect of an agent on 
a given target.

Phase 0 trials may bring new thera-
peutic agents to the bedside; how-
ever there are still concerns whether 
they can significantly shorten the drug  
development process, as they will not 
replace the traditional dose escalation, 
safety, tolerance and efficacy studies. 
The Phase 0 trials don’ t bring any thera-
peutic benefit to the patients whereas 
in phase 1 trials, despite being perfor-
med without therapeutic intent, there 
is still on average a low response rate of 
about 5% [9]. As regards this, Informed 
Consent for study participants in phase 
0 trials must clearly document that the 
dose of the investigative agent will be 
lower than the therapeutic effect. Addi-
tional ethical concerns surrounding par-
ticipation in a phase 0 trial is the need 
of several biopsies or even future ex-
clusion or delays from participation in 
certain clinical trials which could signi-
ficantly impair patient enrolment. There-
fore, this issue should be discussed with 
the patient, and phase 0 trials should be 
considered only for those patients with 
advanced disease who do not have sym-
ptoms that require immediate therapy 
[10]. A French group has suggested that 
the most suitable target candidates for 
phase 0 trials, who could circumvent 
the majority of the ethical concerns and 
specially the need of repeated biopsies, 
should be patients with locally advan-
ced or metastatic disease with the thera-
peutic option of a surgical resection [11].

The first paper about phase 0 clinical 
trial with a novel oral poly (ADP-ribose) 
polymerase inhibitor was recently pu-
blished in the Journal of Clinical Onco-
logy [12] where the data was available 
within 5 months after starting the trial, 
and allowed the ATB-888 drug to bypass 
the traditional monotheraphy phase 
I  trial and move quickly into combina-
tion studies.

The answer to the question will the 
phase 0 clinical trials will overcome 
stagnation of anticancer drug develop-
ment will probably remain unknown 
till the agents under study in phase 0 
trials reach the end of their develop-
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ment. There are more than 500 onco-
logy drugs waiting to enter into clinical 
development within this decade. The-
oretically, many of those potential an-
ticancer agents might benefit from the 
phase 0 trials by an early identification 
of the most promising agent, reducing 
cost and expediting their drug develop-
ment. Our courageous cancer patients 
who volunteer in those phase 0 trials de-
serve nothing less.
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