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P HASE 1 clinical trials are the essential gateways to 
the development of new cancer therapies. The pro- 

cess of translating basic research findings into clinical 
applications necessarily eomtnences in small phase F trials 
that lead to larger investigations and eventual regulatory 
approval and widespread usage Despite the centrality of 
these early-phase trials to the process of medical discov- 
ery. they are not well understood and are indeed subject 
to significant misconceptions, particularly as they relate 
to clinicat oncology research.’ 

Traditionally. phase I trials have involved the adminis- 
tration of usually subtherapeutic doses of a new agent to 
healthy volunteers to assess toxicity. In contrast, phase I 
cancer trials can represent a real therapeutic option for 
some patients who have failed to respond to other treat- 
ment or for whom no other therapies exist. Because of 
the impottance of phase I trials for both research and 
treatment purposes. the American Society of Chnical On- 
cology (ASCO) convened a subcommittt?e of the Public 
issues Committee to review current issues that are related 
to these trials and IO draft a policy statement regarding 
their role in cantz‘er treatment and research. 

WHAT ARE PHASE 1 CLINICAL TRIALS? 

Phase 1 trials classicaily are considered “first in hu- 
man” studies. For most drugs outside oncology, such 
phase I studies are conducted in healthy volunteers in 
specially dedicated clinical pharmacology units. How- 
ever, because of the toxicity that generally is observed in 
preclinical studies, phase I studies of new anncancer 
agents almost always are conducted in patients with re- 
fractory cancers. 

Most phase I studies are cohort studies, in which pa- 
tients are treated at in&easing doses according to chrono- 
logrcai entry into the study.‘~2 Thus, results in early pa- 
tients greatly influence dosing of subsequent patients. The 
starting dose is based on preclinical testing, and is usually 
quite conservative. A standard measure of toxicity of a 
drug in preclinical testing is the percentage of animals 
(rodents) whodie because of treatment. The dose at which 
10% of the animals die is known as the LDra. which has 
in the past often correlated with the maximal-tolerated 
dose (MTD) in humans, adjusted For body-surface area.’ 
Thus, the standard conservative starting dose is one tenth 

the murine LD,,,. al&rough it may be even lower if other 
species (ie. dogs) were more sensitive to the drug. 

Extensive preclinicai testing is required prior to initial- 
ing the fin1 phase I study. The candidate drugs may either 
be synthesized. which often results in a group of analogs 
to choose from, or identified by screening extracts of 
naturai products. Then, a lead candidate is selected based 
on its relative activily in a variety of expertmental tumor 
models. These models may include tumor cells that are 
grown in tissue culture andlor animals who are bearing 
tumors. Subsequent studies generally will include preclin- 
ical efficacy studies, which show beneficial activity. and 
preclinical toxicology studies. which suggest that the drug 
will likely be safe at effective doses. As noted previously. 
such studies also determine the human starting dose. In 
addition. preclinical pharmacology studies often provide 
extensive information about pharmacokinetics. 

It IS common For drug discovery and development to 
be directed based on experience with another drug. The 
recent development and approval of two camptothecin 
analogs. topotecan and irinotecan. exemplify such di- 
rected development. Camptothecin was developed more 
than 20 years ago, but was abandoned because of severe 
bladder toxicity. diarrhea. and myelosuppression.4 Be- 
cause of its marked preclintcat activity. there was a long 
search for acceptable analogs. which culminated in the 
approval this year by the Food and Drug Administration 
(F%A) of ropotecan and irinotecan for refractory ovarian 
and colorectal cancers. respectively. 

In the United States. there may be extensrve regulatory 
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review prior to the first phase I study. The sponsor tnust 
tile an investtgational New Drug (INDI :ipplication. IO 
~ncludc alt the preclimcal Jam and the inttial clirric;tl 
protocol(s). The FDA has 30 days in which to dscnlc 
whether such protocol3 may proceed without &litrcrnal 
preclinical data or modihcation of the clintcal pr~rtocoi 
Them ;ire other levelr of review. which crl’tcn ~wcur prtur 
I<) ~uhmtssion to the FDA Most large pharmaccuticatil 
cornlwmes have their own tntcrnal protocol rcvicw corn- 
mtttccs that cxaminr the protocols for both titincsl und 
scicnrific issues. Compounds under dcvclopmcnt hy the 
Nlrturnal Cancer Institute (Nell have cxtcn\tvc rcbtcv 
through the NC1 Decision Network. rtnd each prortr-01 
undergoes detailed ethical and sctcntitic t;ctututy prior to 
FDA filing. In addition. rhere is extrnsivc review at the 
institutional level that must include approval by an In\tt- 
ttttional Review Board. and often a cancer center sctenttfii 
review committee also. 

It is important to recognize that phase 1 studies are not 
hmtted to “first in human” studies. Sub~quent ph;ls;c 1 
studies often evaluate new schedules or comhinstion\ 
with established drugs or radiation. In addition, thctc ~cc- 
ondary phase I studies may evaluate toxicity and @arma. 
cokinetics in patient populations that were excluded tn 
pr\or studies. such as children. 

Phase I studies represent the crittcal tran%tttan potnr 
from the lahratory to future improvements in cancer crtrc 
XKI outcomes. All drugs that are currently market& fihr 
chowed activtty m phase I studtes.’ Two of today’\ rno\t 
commonly prescribed drugs. ctsplatin and paclitaxcl. Ed 
amplify these succes.ses. 

Cisplatin was best known for its roxtcity durtng nr 
mitial clinical evaluation. It induced severe nau\c;r and 
vomittng in an era of only modestly effcctivc antiemetic~ 
It induced acute renal failure prior to the developmcnr ot 
hydrztian strategies to prevent such complications. And 
II induced rnapr responses in patients with chcmothcrapy- 
resistam testes cancer.” In the absence of these responses. 
ctsplatin probably would have been abandoned. 

Paclitaxel. then known as taxol. also was an ex~rrlmej~ 
difticult agent for its phase I mvestigatnrs The tn;llor 
toxicity to be reckoned with was hyperscn*itrvity r~c- 
lions. which since have been improved hy pretrcattncnt 
with corticostrroids and antihtstamines. Agam. thrrc U.U 
great enthusiasm for further development. despite n* to\ 
icrty. because of responses observed in women with r+‘. 
fractory ovarian cancer.’ 

COMMON MlSCC3NCEPilONS REGARDING 
PHASE I TRIALS 

Because phase 1 studies are unfamiliar to mor;t ph>xr 
cnms and patients, there are many popz~lar rnt~concepttc~n~ 

about these trials. It 1s commonly misstated that such 
trtal\ arc nnntherapeuttc toxtcology studies, that phase I 
cttrdies pox~’ high ri\k of c’xtrcme toxicity. that cancer 
patients are IcK) vulnerahlc IO give informed consent. and 
thin IIIL’ ~IXWIHW- of the drug covcrk all costs of \uch 
\IllJIC\ 

h\ noted previously. phitsc I xtudics of most drugs 
arc co~~duc~~d tn hctltlry volunteers. However. almost all 
phiisc I \tudic\ of new anttc:cnctr it$ClltS iut conducted tn 
patents with maligniurcr~::, that XC refractory to standard 

‘~hcr-.cp~ or for which there IS no staodatd therapy. The 
Jc~&tpm~nt of n new sgcnt has traditionally consisted 
ot W. \equenttal study in trials that have different major 
cndpotnts. Although the goals for each phase of develop- 
mrnt may xhift. the hope in the treatment of individual 
p;ittcnt~ on \uch trials is that the new therapy will offer 
thcrrpeutrc benrtit These subjects are patients who are 
w&ins palliation of their disease and who recognize the 
investigational nature of phase I studies. it should not be 
rcl~vanr whether the sctrntitic goals of the study are to 
rlt’tsrmmc toxicity and pharmacokinetics (phase I) or to 
.t\certatn the response rate (phase II) because the patient is 
r~~-~*cvrn~ ;tn appmprunr trcatmenr for his or her disease. 

Ph‘i\c I u-n& rcprcscnt the tint translational step from 
the l;rhnratory into pattents. The decision to move an 
L~gm Into ph:tw I curluattort IS based on extensive pre- 
~ltnii;tl c:\rtluatron. as dctatlcd previously. The central 
crttcrron 13 the uhservatton of <ufticient prectinicat antitu- 
nttlr ;rcttvity. \uch th;rt a therapeutic effect in human can- 
ccr I+ anttccpatcd. Thus. although the goal of a phase I 
Trudy I\ tn tdcnttfy the rccommendcd dose for future 
trt.tt\. ttlcrc P rcaaonahle cxpcctution that antitumor ef- 
ICC:\ ~b111 hi noted an www patienta in the trial 

There I\ :I tension that IS mherent In phase I design 
titwecn the need to balance the concern for patient safety 
~~h~:n being treated with an unknown agent, as rcllected 
tn earful due e\calation. and the desire to treat at doses 
rhlct WIN he ckr?;e to the recommended phase II dose. thu\ 
inirca\tng ilre hkelrhood of benefit. This has Led tn 
nrmrhc’r (11 propu~ls that permit more rapid dose escala- 
(Ion WIIW tit’ which invesngattrr~ are now implement- 
itlf ’ ” Lntiutunatcly. tran+uing rrnmal studies to hu- 
I~IJIIX IX W~WI~Z~ &flit.&. such that the necessity of 
~t;iruo~ IW II appropriate. Accelerating the dose escala- 
IICW thmt@ pR,Yrnacc~yr~;tmlc~tlty driven studies may 
Iwlp 10 cq#nni~r therapy. 

Ihc UW~I me;lsuremem of therapeuttc be:tefit donr 
phsw I IIIJIS bar been the ssses+.ment of objective tunIk*: 
rt’~rc’\\ron I rc\pcn~~). Evtdcncr from the literature sug- 



CRlTlCAl R0I.E of PHASE I tUNICAt TRWS 855 

gests that, although response rates m phase I trials can 
be low. they very often are helpful in identifying which 
agents subsequently will be of benetit and tn directing 
subsequent phase II investigations.’ In fact. it has been 
suggested that fuiltue to obsewe responses in phase I 
trials is predictive of subsequent failure of the agent and 
should be considered in rhe decision of movmg the agent 
into phase II development.* 

Aside from response. other measures of therapeutic 
benefit may be documented in clinical trials. These in- 
clude improvement in disease-related symptoms, tumor 
mat-ken. and global quality of life. Unfortunately. littlc 
is known about the success of phase 1 agents in inducing 
changes in these measures.‘” Nevertheless. the growing 
interest in endpoints in clinical trials that overall arc re- 
lated to quaIity of life may have an impact on phaw I 
studies. 

In summary. although the goal of a phase I trial is to 
determine the toxic effects. pharmacologtc behavior. and 
recommended doses for future study of a new agent. there 
is a strong preclinical rationale for bringing the drug into 
the clinic with the expectation of positive chmcal out- 
comes for some patients. in fact. Insntutional Kevrew 
Boards would not permtt the administration of potentiali): 
toxic treatments to patients unless there was some reason- 
able prospeel of antitumor effect.” 

Misc~ncepiion: Puxierm Parlicipu!itig in Phusr i l;-ids 
Musf Expccf Scvcre Toxicin: 

A maJor endpoint of phase I trials of a new agent ts the 
definition of the MTD that causes dose-ltmtring toxlctty 
(DLT). As described prevtously. the trials usually begin 
at a conservattve dose that is expected to cause no toxic- 
ity. In the classic design. it is expected that there will be 
four to six escalations of dose before reaching the MTD. 
Therefore. the subsequent phase 11 trial of an agent usu- 
ally results in more toxicity than the phase I because more 
patients will be treated at the presumed MTD.’ 

Toxic deaths especially are rare in phase I rnals. oc- 
curring in only 0.5% of adulr patients.” Similar results 
have been shown in children.‘J Phase I trials have not 
shown an adverse Impact on either patients’ qualily of 
life or survival.“‘~” 

Sometimes. second-generation phase I trtafs of parucu- 
lariy promising agents specifically may aim to develop 
approaches to circumvent toxicities. This particularly was 
critical for the deveiopment of paclitaxel. which cngen- 
dercd severe hypersensitivity reacttons in initial trials ” 
Subsequent phase I studies showed that premedicatton 
with conicosterolds and antihIstamines, as well as prolon- 
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able, euhcr through private insurance or pubhc programs 
such 3s Medicare. 

Although third-party payers customarily cover routine 
pa~ieru care costs. the research sponsor is responsible for 
rhe costs of the investigational agent and its incremenfai 
costs. and of data collection. management, and analysis. 
ResPonsihtlity for patient-care costs has become an Item 
of contention only over the pas1 decade. when sometimes 
expensive new therapies (such as high-dose chemorher- 
apy and autoiogous bone marrow transplant for breast 
cancer) administered in a research sertmg have attracted 
the attentton of claims reviewers and resulted m  reim- 
bursement denials.” Undue focus on bone marrow trans- 
plant. wrth IIS ntyprcai costs, has drstorted the perceptton 
of third-party payers about clinical research m  general. 

Thud-party payors also take the position that they have 
no contractuai obirgation to cover treatment that is given 
m  a clinical trial because such treatment is “experimen- 
tal” or “investigational.” Such experimental exclusion 
clauses originally were inserted to prevent patients from 
bemg subjected to unorthodox approaches to serious iil- 
nest. and were intended for the patient’s protection. Now. 
such exclusions are used to prevent patients from receiv- 
ing thempies that are recommended by leading physi- 
cram. thereby protecting payors’ tinances but placing pa- 
trents‘ health at risk. in fact. for many cancer patients 
who have fatled other therapy. clinical trials, especially 
phase I trials. may rcprcscnt not only the besr. but one 
of the few justified therapeutic treatment options. In that 
context. ii tnsured patients are to receive the value of 
their insurance policy or their eligibility under public 
programs such as Medicare. exciusrons for experimental 
trcatmem should not be automatically applied. hrvestiga- 
tionai therapy is widely accepted as part of the standard 
of care in oncology. and insurance plans that fail to recog- 
nize this faaa are depriving their policyholders and bene- 
ticiaries of signilicant treatment altematrves. 

CONSEQUENCES OF MiSCONCEPTl0N.S 

Because the progress of new agents into phase II and 
ill has. us an ahsolute requirement. the successful comple- 
bon of tusu~ily~ more than one phase i trial. it follows 
logically that a restriction in axxss IO phase I agents hy 
whatever means inevitably wiil result in a decrease in the 
avaiiabrhty of agents for phase fl and lli development. 
Fuflhcrmorr. a restriction on the number of phase t trials 
carrted out &th ;my individual drug may iimir rhe oppor- 
tuntties IO ohserve evidence of therdpeulic activity. which 

help gutde the selection of tumor types for subsequent 
phase II and fli testing. 

Parienr.s May Be Treaied Wrth Relurively Itteffecrive 
anrl/r,r More Toxic Therapies 

Systemrc chemotherapy for most metastatic solid tu- 
mors provtdes only temporary paihation. When disease 
progression occurs during treatment. patients and their 
doctors have three options: continue the current ineffec- 
tive regtmen; stop systemic treatment altogether; or try a 
different rcgrmen. Many patients who have a good per-for- 
mance status will seleci the third option. Although some 
patients may benefit from second-tine or even third-line 
treatment regtmens, there are some chemotherapeutic 
drugs that are used rn this setting that have no measurable 
clinical benefit. One example of such a treatment is the 
use of mitomycin for patients with coiorectai cancer. 
Some clinical trials of this drug for this disease have 
measured a response rate of 092~“’ Therefore. it is clear 
that. in at least some common ciinrcai situations, phase I 
trials have a greater probability of benefit than nonexperi- 
mental optrons. 

Patrents MU,V Be Treated Wtrh More Cosdv Therupier 

Patients who have failed all standard therapies and who 
wivh to enroll in. but who are denied access to. a phase 
I trial contmuc to require medical care. Such patients 
may recerve treatment with an alternative commercially 
avarlahle regtmm or supportive care. either of which may 
be more expensrve than the therapy in the denied phase 
1 tnai.” 

Phase I studies provide the best opportunity IO elucidate 
the often complex clinical pharmacology of a potentially 
effective agent These studies generally involve adminis- 
tering a bmad range of doses. which allows elucidation 
of dose-toxicuy reiationships. Furthermore, issues. such 
as drug excretion and rnctaboiism. can be analyzed via 
dctaiicd studies m  small numbers of patients in a single 
instrtutmn After completion of phase I. studies often are 
conducted at multtple sites. which complicates the coliec- 
tion and analysts of phamracoiogic data. Further studies 
often arc conducted in combimmon with established 
agcn~\. whrch makes asscssmcnt of information about the 
new agent rspecraiiy difficult. Any decrease in the num- 
ber of phase I trials and, as a consequence, the amount of 
phrumacologrc data accumulated. may hinder subsequent 
rational development and safe use of the drug 

Advances rn laboratory technrques have facilitated 
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measurement of plasma conL~ntriitions of potent antrcan- 
cer drugs. which has led to an improvement in their use.” 
Moreover. our understanding of the genetics of drug 
metahohzing enzymes is creating new paradigms tn treat- 
ment.” It may be possible to test a patient for a panicular 
drug-metabolizmg gene prior to treatment and then pre- 
*c&e an individualized dose. rather than our current ap- 
proach of prescribing an average dose to everybody. Such 
an appmach has been shown to be feasible.” 

hcularly acute with respect to early phase mais. which 
are shrouded tn m\sconcepuon* &out both toxtcity and 
potentrai therapeutic benetit. ?%: goal of the clinical re- 
search community should be to cnlrancr publrc awareness 
and unberstanding about the pivoral role of phase I trials 
ih Ihe overall research enterprise ;md in IIW comprehcn- 
<lve trcatmcnt of people with cancer Fulfillmcnr of this 
goal would Irad to greater research funding. a more clli- 
cirnt drug-development process. ;md mom wtdespread 
acceptance of early phase trials as valtd ucatment options. 

Curtailed Ve~~elopmenr to Minimi:e Number of Phase t 
T&h 

All phase I trials have limitations on patient eligibility. 
Some of these limitations are in the interest of patient 
safety. whereas others are included to ensure a relatively 
homogeneous patient population. As a consequence, 
some patient populations are exciuded and optimal dosing 
m these patients may be unknown, even after futl FDA 
approval. Specific popuiations include children. the very 
old. and patients with marked organ dysfunction second- 
ary IO either the disease or compiirations of prior therapy. 
One approach UI resolving this is additional phase I trials 
tn rpecial popularions. If phase I trials were more costly 
co sponsors (because of no reimbursement for patient care 
costs). guch trials would not be performed. Instead. pa- 
tients in rhese special populations would have to be 
rrealed based on the experience of their oncologist, rather 
than on the basis of scientific data. 

Another area in which phase I trials arc helpful but not 
always pursued is in the development of new schedules 
or new combinations. Such approaches can be applied 
directly In phase II trials. but if the doses are incorrect. 
such trrals may be useless (if at too low a dose) or lethal 
(if at too high a dose). Specific phase 1 trials that address 
these issues can rapidly provide reliable data. but are 
unlikely to be performed if the costs of such studies are 
(00 h,gh. 

The impact of managed care on clinical research IS of 
substantial concern in the oncology community Patients 
and physicians alike believe Ihat decision-making by 
managed care organizations may he driven more by con- 
sideratIons of cost than in the t’ee-for-service system. 
Moreover, those who have orgamzrd managed care plans 
often do not seem to place a great prennum on the capac- 
ity I0 conduct clinical research. 

With greater educatton and puhl~c awareness of the 
value of clmlcal research. rhls sttuarion may be revcrscd. 
Managed care planr will rvcntually come to compete not 
merely on W.I. but alto on quality of care. If potential 
enrollees antI other purchasers of managed cart products 
are convinced that quality cancer care requires aczcss IO 
clmical trtab.. Including phase I trials. access to invcstiga- 
rional therapy may become a marker for quality in com- 
parison of different plans In additton. cost-consctous 
plans will valut: the dirta that arc made available to them 
by their participation in climcal research. 

PROPOSE0 IMPROVEMENT IN PROCESS 
(AND RAMlf ICATlONS) 

Increased PuMic A wareaess Regarding Therapeutic 
and %n%?rai Value of Drug veveiupmenf 

There is a widespread misunderstanding among the 
public concerning the nature of clinical trials. and more 
speciticaliy. the manner in which patients are able to 
partictpate in clmicaf cancer research for treatment pur- 
poses A fully informed public would support clinical 
cancer research. not just for the purpose of advancing 
knowledge about cancer. but also 10 provide optimal u-eat- 
men8 opponunitles. The lack of public knowledge is par- 

Regtnnirtg with the health care reform dchate of 1993 
1994. a number of leglslatlvc proposals have been intro- 
duced in the United States Congress to require coverage 
of pauent care costs rn cltnical trials. An Impot%mt feature 
of all these praposals IS that they fall to dtstinguish among 
dif-f&rent phases of clmical research. Instead. the prapos- 
als recognize that. In appropriate circumstances. all phases 
of clinical research may represent treatment options for 
people with life-threatening diseases such as cancer. Al- 
though these proposals have yet to become law, they are 
redefining the manner in which third-party payers in both 
private and public plans are evaluating their coverage 
policies If sympathetrc legislators continue to place the 
questIon of reimbursement In a research setting before 
ihe American people, all phases of high-quality pe-er- 
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reviewed chmcal research one day may be avatlable IO 
people with cancer and other life-threatentng diseases. 

exists.” These efforts can be enhanced by targeting grant 
support to thts important area. 

SUMMARY 

There has been only limited research inrn design of 
phase I trials, and most published sludics have used grad- 
Thai dose-escalation schemes with three to six patients per 
cohort. However, in the past 5 years, there have been a 
number of published suggestions for modrfication of the 
standard trial paradigm.‘.‘” In the ideal phase I study. 
dose escalation will rapidly proceed IO doses near the 
MTD. without drug-related fatalities This ~111 provide 
the maximal chance of therapeutic benetit to the SubJects 
that are wllhng to take on the risks of such trials.’ It also 
appears feasible to empower patients to participate in 
the Lelection of their dose, where reasonable uncertainty 

The phystcian/investigator must simultaneously man- 
age the twm goals of patient bet&t and knowledge wqui- 
sition. There are few fields with greaIer challenges than 
early clinical trials of anticancer agents. as all Clinical 
protocols must be both scientifically and therapeutically 
valid. The task of the physic:an/investigator would be 
greatly facilrtated rf research is performed in an environ- 
ment in whrch the public. which includes third-party pay- 
ors. 1s adeqtiately Informed and sufficienrly supportive of 
the role of clinical research in the treatment of cancer. 
Only through sustained and even enhanced support of 
early-phase testing will the health care system take full 
advantage of the many new basic science discoveries that 
are awaiting translation into clinical application. 

APPENDIX 
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Sam Turner 
James L. Wade 111. MD 
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Queen’s Unwersiry. Kingston. Onrano. Canada 
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A#YXI Einstein College of Medwne. Bronx. NY 
Fox. Bennett 6r Turner. Washmgon. DC 
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FDA Docket #: 2003P-0274/CPl 

Dear Frank: 

Thank you for sharing the Jan 15, 2003 Abigail Alliance for 
Better Access to Developmental Drugs Proposal for Early Conditional 
Approval at the FDA ('Tier 1 Initial Approval). 

The Pancreatic Cancer Action Network is greatly concerned about 
improved access to developmental drugs. We support the need to work 
closely with the FDA, patients, industry and the research community in 
developing a more effective program for access and approvals. 

Thank you for your efforts. 

Sincerely, 
Paula Kim 

Paula Kim, President and Founder 
Pancreatic Cancer Action Network 
Direct: (310) 704-5260 
FAX: (800) 852-9330 
email: PaulaKim@pancan.org 
www.pancan.orq 


