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background

 

Previous reviews of phase 1 oncology trials reported a rate of response to treatment of
4 to 6 percent and a toxicity-related death rate of 0.5 percent. These results may not re-
flect the rates in current phase 1 oncology trials.

 

methods

 

We reviewed all nonpediatric phase 1 oncology trials sponsored by the Cancer Therapy
Evaluation Program at the National Cancer Institute between 1991 and 2002. We report
the rates of response to treatment, of stable disease, of grade 4 toxic events, and of
treatment-related deaths.

 

results

 

We analyzed 460 trials involving 11,935 participants, all of whom were assessed for
toxicity and 10,402 of whom were assessed for a response to therapy. The overall re-
sponse rate (i.e., for both complete and partial responses) was 10.6 percent, with con-
siderable variation among trials. “Classic” phase 1 trials of single investigational che-
motherapeutic agents represented only 20 percent of the trials and had a response rate
of 4.4 percent. Studies that included at least one anticancer agent approved by the Food
and Drug Administration constituted 46.3 percent of the trials and had a response rate
of 17.8. An additional 34.1 percent of participants had stable disease or a less-than-
partial response. The overall rate of death due to toxic events was 0.49 percent. Of 3465
participants for whom data on patient-specific grade 4 toxic events were available, 14.3
percent had had at least one episode of grade 4 toxic events.

 

conclusions

 

Overall response rates among phase 1 oncology trials are higher than previously report-
ed, although they have not changed for classic phase 1 trials, and toxicity-related death
rates have remained stable. Rates of response and toxicity vary, however, among the
various types of phase 1 oncology trials.

abstract
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he ethical issues raised by phase 1

 

oncology trials have been debated for de-
cades.

 

1-6

 

 These trials enroll patients with
advanced cancer whose disease is usually refrac-
tory to available treatment in order to evaluate the
safety and toxicity of new therapeutic agents, to es-
tablish the pharmacokinetic properties of those
agents, and to determine a safe dose for subsequent
testing.

 

7

 

 Published reviews report that a tumor re-
sponse occurs in 4 to 6 percent of the participants
in these trials and that about 0.5 percent of partici-
pants die as the result of toxicity.

 

8-16

 

 Critics of such
trials cite these data when raising concerns about
the poor prospect of benefit and the potential for
severe harm. Some contend that the enrollment of
patients with advanced disease in risky research
studies with little chance of direct benefit exploits
a vulnerable population.

 

17

 

 The response rates of
4 to 6 percent and the toxicity-related death rate of
0.5 percent continue to be viewed as representative
of phase 1 oncology trials, but these rates are based
on reviews of single-agent trials. They do not take
into full account the development of new types of
anticancer agents, trials of combinations of agents,
new trial designs, or improvements in supportive
care, and they do not present a comprehensive pic-
ture of the benefits and risks associated with phase 1
trials.

 

18-20

 

To better inform the discussion of the risks and
benefits involved in phase 1 oncology trials, we re-
viewed studies that began between 1991 and 2002
and were sponsored by the Cancer Therapy Evalua-
tion Program of the National Cancer Institute, the
major sponsor of phase 1 oncology trials in the Unit-
ed States. Reflecting the full spectrum of phase 1
oncology trials, our review included trials of che-
motherapeutic agents and newer, targeted agents
such as antiangiogenesis factors, vaccines, and gene
therapies; trials of combinations of agents, includ-
ing some already approved by the Food and Drug
Administration (FDA); and published and unpub-
lished trials. To extend our understanding of the
benefits and risks associated with phase 1 oncolo-
gy research, data on stable disease and grade 4 tox-
ic events are reported in addition to conventional
measures of outcome.

All nonpediatric phase 1 oncology trials sponsored
by the Cancer Therapy Evaluation Program that be-
gan between 1991 and 2002 were eligible for this

review, including trials that evaluated solid tumors
and hematologic cancers and trials conducted at
the National Institutes of Health (NIH) Clinical
Center and other institutions around the United
States. Excluded were phase 1–phase 2 trials, trials
of radiation therapy alone, of stem-cell or bone mar-
row transplantation, of supportive care without an-
ticancer agents, and of therapies for diseases other
than cancer (e.g., human immunodeficiency virus
disease).

The staff of the Cancer Therapy Evaluation Pro-
gram plan, review, coordinate, and oversee clini-
cal trials of investigational anticancer agents.

 

21

 

 The
program receives comprehensive trial data at reg-
ular intervals from investigators and actively mon-
itors all trials through routine data submission and
periodic audits. Between 1991 and 2002, data from
phase 1 trials sponsored by the Cancer Therapy
Evaluation Program were monitored by five differ-
ent sources: the Clinical Trials Monitoring System,
the Clinical Data Update System, the Annual Up-
date System, the Quarterly Data Update, and Study
Summary reports.

The Clinical Trials Monitoring System, which
has been managed for the Cancer Therapy Evalua-
tion Program by Theradex since 1979, is a database
of electronically submitted case-report forms for
first trials of agents in humans as well as trials of
combinations of investigational new drugs and at
least one FDA-approved drug that may be associat-
ed with a risk of overlapping toxic effects. Extensive
data are submitted every two weeks for quality con-
trol and are maintained in a relational Knowledge-
Man database (Micro Data Base Systems). Each
participating institution is audited for quality assur-
ance three times a year.

The Clinical Data Update System, managed by
Capital Technology Information Systems, has re-
ceived electronic data according to course of ther-
apy and according to patient every three months
since 1998. The Clinical Data Update System is gen-
erally used for late phase 1 trials of agents whose
toxicity profile has been established in earlier stud-
ies. Data are maintained in a relational Oracle data-
base. Before 1998, summary data for these trials
were submitted as paper reports yearly (by the An-
nual Update System or by Study Summary reports),
quarterly (by Quarterly Data Update), or twice a year
in printed trial summaries prepared by the cooper-
ative groups. For trials monitored by the Clinical
Data Update System, the Annual Update System,
Study Summary reports, and Quarterly Data Update,

t

methods
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each institution is audited every three years. Audi-
tors examine the consistency of reporting, includ-
ing references to source documents concerning
toxic events among subjects and assessments of
responses. Data reported in this article include
selected variables from the database of the Cancer
Therapy Evaluation Program and combine data from
the program’s five monitoring sources. A subgroup
of 110 trials, primarily those monitored by the An-
nual Update System, was excluded because com-
plete data in regard to toxicity were unavailable.
None of the excluded trials were from the Clinical
Trials Monitoring System’s database of studies in-
volving agents used for the first time in humans,
studies involving agents filed as investigational new
drugs with the FDA, or other early phase studies.
The Cancer Therapy Evaluation Program provided
the data on May 16, 2003.

Trials were grouped by an experienced investi-
gator of phase 1 trials into one of six categories
according to the mechanism of action of the agent or
agents under investigation: cytotoxic chemothera-
peutic agents, immunomodulators, receptor-trans-
duction or signal-transduction agents (including
those affecting gene reexpression), antiangiogene-
sis agents, gene-transfer agents, and vaccines. Each
of these categories was further subdivided into
four types of trials: those for single investigation-
al agents, for multiple investigational agents, for
both investigational and FDA-approved agents, and
for only those agents approved by the FDA. Trials
involving multiple investigational agents with dif-
ferent mechanisms of action were grouped accord-
ing to the agent predicted to be the most toxic. Thus,
any trial involving a combination of therapies that
included a chemotherapeutic investigational agent
was coded as a chemotherapy trial, and any trial
that included an immunomodulating investigation-
al agent but no chemotherapeutic agents was cate-
gorized as an immunomodulator trial. Trials that
included both investigational and FDA-approved
agents were categorized according to the mecha-
nism of action of the investigational agent. For pur-
poses of classification, radiation was considered
an FDA-approved agent.

In cases in which the study title identified a spe-
cific disease, the study was considered disease-spe-
cific. Studies of single investigational cytotoxic che-
motherapeutic agents were labeled “classic” phase 1
trials. Studies of agents being used in humans for
the first time were selected from all five databases.
These included the very first study of an agent con-

ducted after the agent was filed as an investigation-
al new drug with the FDA and trials that were initi-
ated within seven months of the first study, before
any information was available about dose-limiting
toxicity from the very first trial.

Potentially beneficial effects of agents under in-
vestigation were categorized as complete response,
partial response, less-than-partial response, and
stable disease. Response to treatment was report-
ed for each protocol according to guidelines of the
World Health Organization (WHO),

 

22

 

 the Response
Evaluation Criteria in Solid Tumors,

 

23 

 

or other es-
tablished criteria approved by the Protocol Review
Committee of the Cancer Therapy Evaluation Pro-
gram. A complete response was defined as the dis-
appearance of a tumor; a partial response as an
overall 50 percent reduction in the tumor, measured
as the sum of the products of the two longest diam-
eters (according to the WHO criteria), or as an over-
all 30 percent reduction in tumor size, measured
as the sum of the longest diameters (according to
guidelines of the Response Criteria in Solid Tu-
mors); and stable disease as neither a partial re-
sponse nor progressive disease.

 

23

 

 For this analysis,
less-than-partial response and stable disease are
combined into one category.

Toxicity was reported with the use of the Com-
mon Toxicity Criteria.

 

24

 

 Protocols specified which
version of these criteria were used, depending on
when the protocols were initiated. All deaths re-
ported by investigators as “possibly,” “probably,” or
“definitely” related to treatment were considered
toxicity-related deaths. Data on patient-specific
grade 4 toxic events that were available from the
Clinical Data Update System are reported; for the
other trials, only the data on cumulative toxicity ac-
cording to trial were available.

 

statistical analysis

 

Response rates, death rates, and rates of grade 4
toxic events were calculated for participants who
were assessed according to trial category (i.e., ther-
apeutic modality, single agent or combination, dis-
ease-specific or not, and first-in-human or other).
Rates were calculated by dividing the total num-
ber of events (responses, deaths, or grade 4 toxic
events) by the total number of patients assessed for
response or toxicity. Response rates and toxicity-
related death rates were also calculated for three-
year intervals to evaluate trends. For the subgroup
of trials monitored by the Clinical Data Update Sys-
tem, the percentage of patients who had grade 4
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toxic events and the average number of grade 4 tox-
ic events per affected patient were reported. Com-
parisons of response rates and of toxicity-related
death rates — in particular, between the current
sample and prior samples — were made descrip-
tively. Calculation of statistical significance was
intentionally avoided in cases where patient sam-
ples may have been divergent and hypothesis test-

ing not prospectively defined. Statistical analyses
were performed with the use of SAS software, ver-
sion 8.02.

The sample of 460 phase 1 oncology trials spon-
sored by the Cancer Therapy Evaluation Program

results

 

* For 630 of 10,402 participants, data on stable disease and less-than-partial response are not reported. The percentage was calculated with 
9772 as the denominator.

† Percentages were calculated with a denominator adjusted to exclude participants for whom data on stable disease and less-than-partial re-

 

sponse were unavailable.

 

Table 1. Rates of Response to Treatment in Phase 1 Oncology Trials.

Trial No. of Trials

No. of 
Patients 

Assessed for 
Response Rate of Response

 

Overall Response 
(Complete 
and Partial)

Complete 
Response 

Partial 
Response 

Stable Disease 
and Less-Than-

Partial Response

 

percent

 

Total 460 10,402 10.6 3.1 7.5 34.1*

Cytotoxic chemotherapy

One investigational agent 92 2,341 4.4 1.5 2.9 40.8

Multiple investigational agents 12 273 11.7 1.5 10.3 27.5

Combination of investigational 
and FDA-approved agents

88 2,251 16.4 5.6 10.8 31.3†

FDA-approved agents only 29 792 27.4 8.0 19.4 27.2†

Immunomodulator

One investigational agent 13 203 11.3 3.0 8.4 35.5

Multiple investigational agents 28 651 6.9 2.2 4.8 22.3†

Combination of investigational 
and FDA-approved agents

19 392 26.0 5.6 20.4 26.7†

Receptor or signal transduction

One investigational agent 51 1,347 3.2 0.7 2.5 39.3

Multiple investigational agents 7 81 7.4 1.2 6.2 27.2

Combination of investigational 
and FDA-approved agents

61 935 11.7 2.1 9.5 37.4

Antiangiogenesis

One investigational agent 15 335 3.9 0.6 3.3 31.0

Combination of investigational 
and FDA-approved agents

9 135 14.8 5.2 9.6 37.0

Gene transfer

One investigational agent 7 89 3.4 0 3.4 30.3

Combination of investigational 
and FDA-approved agents

1 3 0 0 0 0

Vaccine

One investigational agent 15 265 3.4 3.0 0.4 24.9

Multiple investigational agents 7 198 1.0 1.0 0 35.4

Combination of investigational 
and FDA-approved agents

6 111 5.4 2.7 2.7 19.8
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that opened between 1991 and 2002 included
11,935 participants. All participants were assessed
for toxicity, and 10,402 were assessed for a response
(Table 1). Trials of cytotoxic chemotherapeutic
agents accounted for 48.0 percent (221) of all trials
and for 54.4 percent (5657) of participants assessed
for response. Trials involving receptor transduc-
tion or signal transduction were the second-largest
group (119 trials, or 25.9 percent), representing
22.7 percent (2363) of participants assessed for re-
sponse. There were only eight trials involving gene
transfer, with 92 participants (Table 1).

 

response rates

 

Among the trials of all types of agents, 10.6 percent
of the 10,402 participants assessed for response
had either a partial or a complete response to ther-
apy. Of these, 7.5 percent had a partial response
and 3.1 percent had a complete response. In addi-
tion, 34.1 percent of the participants in phase 1 tri-
als had either stable disease or a less-than-partial
response (Table 1).

Response rates varied according to the type of
agent used and the characteristics of the trial
(Table 1). The overall response rate was 3.0 percent
among trials of vaccines and 13.6 percent among
studies of immunomodulators (data not shown).
Furthermore, response rates varied within catego-
ries according to the type of trial. For classic phase 1,
single-agent chemotherapy studies, the overall re-
sponse rate was 4.4 percent. The rate among che-
motherapy studies involving more than one inves-
tigational agent was 11.7 percent; for combinations
of investigational and FDA-approved agents, the
rate was 16.4 percent; and for phase 1 trials includ-
ing only FDA-approved chemotherapeutic agents,
the rate was 27.4 percent (Table 1). A similar vari-
ation was seen in the other categories of trials
(Table 1). The response rate among 3420 partici-
pants in 184 disease-specific trials was 19.3 percent;
among trials that were not specific to disease, the
rate was 6.3 percent.

Response rates also varied over time, with the
highest rate (19.5 percent) occurring in 1992 and
the lowest (5.0 percent) in 1995. When the rates
were grouped according to three-year periods, a
downward trend in complete and partial respons-
es was noted (18.3 percent for 1991 to 1993 and
9.4 percent for 2000 to 2002). However, when sta-
ble disease was taken into account, the rate re-
mained relatively constant over time (34.6 to 51.3
percent) (Fig. 1).

 

toxicity

 

Among the 11,935 participants in all 460 phase 1
studies, there were 58 deaths (0.49 percent) that
were determined to be at least possibly related to
the treatment (Table 2). Of those deaths, 18 were
reported as definitely related to the treatment and
7 as probably related (for a combined toxicity-relat-
ed death rate of 0.21 percent). When calculated in
three-year intervals for 1991 through 2002, the
toxicity-related death rate remained relatively con-
stant (range, 0.45 to 0.61 percent). Of the 58 deaths,
43 (74.1 percent) occurred in participants in che-
motherapy trials, with the highest toxicity-related
death rate (0.77 percent) occurring in trials involv-
ing both investigational and FDA-approved agents
(Table 2). Classic phase 1 trials of single investiga-
tional chemotherapeutic agents had a toxicity-relat-
ed death rate of 0.57 percent. Thirteen deaths were
reported among trials of receptor-transduction or
signal-transduction agents (0.47 percent) and one
death each among trials of immunomodulators
(0.07 percent) and antiangiogenesis factors (0.17
percent). There were no reported deaths in phase 1
gene-transfer or vaccine studies.

In a subgroup of 168 studies that involved 3465
patients assessed for toxicity, 14.3 percent of par-
ticipants had had grade 4 toxic events; an average
of 1.9 grade 4 events occurred per affected patient
(Table 3). On average, trials of chemotherapeutic
agents were associated with the highest rate of tox-

 

Figure 1. Response Rates According to Year.

 

Response to therapy was classified as complete (CR), partial (PR), less than 
partial (<PR), or as stable disease (SD). When the rates were grouped accord-
ing to three-year periods, a downward trend was observed for complete and 
partial responses, but when stable disease and less-than-partial responses 
were taken into account, the rate remained relatively constant over time.
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icity, with 17.4 percent of participants experienc-
ing at least one grade 4 toxic event; vaccine trials
had the lowest rate, with no grade 4 toxic events re-
ported (Table 3). Among all 11,935 participants as-
sessed in the 460 studies, 5251 grade 4 toxic events
were reported.

 

first-in-human trials

 

Of 460 trials, 117 (25.4 percent) involving a total of
3164 participants assessed for a response to thera-
py were considered first-in-human trials — that is,
studies designed to establish initial information on

toxicity and dose for agents not previously tested
in humans (Table 4). The overall response rate in
these studies was 4.8 percent, as compared with
13.1 percent in the other studies. The toxicity-relat-
ed death rate in first-in-human studies was 0.26 per-
cent, as compared with 0.58 percent in studies not
considered first-in-human trials. Studies of cyto-
toxic chemotherapeutic agents made up the largest
group of first-in-human trials (36.8 percent). Of
the vaccine studies sponsored by the Cancer Ther-
apy Evaluation Program, 82.1 percent were first-
in-human trials.

 

* Deaths include all those reported as possibly, probably, or definitely related to the treatment.

 

Table 2. Deaths from Toxic Events in Phase 1 Oncology Trials.

Trial No. of Trials

No. of Patients 
Assessed 

for Toxic Events Deaths from Toxic Events*

 

no. (%)

 

Total 460 11,935 58 (0.49)

Cytotoxic chemotherapy

One investigational agent 92 2,621 15 (0.57)

Multiple investigational agents 12 305 2 (0.66)

Combination of investigational 
and FDA-approved agents

88 2,594 20 (0.77)

FDA-approved agents only 29 925 6 (0.65)

Immunomodulator

One investigational agent 13 235 0 

Multiple investigational agents 28 730 1 (0.14)

Combination of investigational 
and FDA-approved agents

19 443 0 

Receptor or signal transduction

One investigational agent 51 1,565 3 (0.19)

Multiple investigational agents 7 99 2 (2.02)

Combination of investigational 
and FDA-approved agents

61 1,081 8 (0.74)

Antiangiogenesis

One investigational agent 15 402 0 

Combination of investigational 
and FDA-approved agents

9 171 1 (0.58)

Gene transfer

One investigational agent 7 107 0 

Combination of investigational 
and FDA-approved agents

1 5 0 

Vaccine

One investigational agent 15 297 0 

Multiple investigational agents 7 218 0 

Combination of investigational 
and FDA-approved agents

6 137 0 
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trials with fda-approved agents

 

Overall, 213 studies (46.3 percent) included at least
one FDA-approved anticancer agent. Response
rates were higher in trials with FDA-approved agents
than in trials without FDA-approved agents (Ta-
ble 5). These studies had an overall response rate
of 17.8 percent, as compared with 4.8 percent for
studies not including FDA-approved anticancer
agents. The toxicity-related death rate was higher
(0.65 percent) than for trials that did not include
FDA-approved anticancer agents (0.35 percent).

We comprehensively reviewed phase 1 oncology
trials sponsored by the Cancer Therapy Evaluation

Program between 1991 and 2002. The overall re-
sponse rate in these trials was 10.6 percent, which
is higher than previously reported, whereas the tox-
icity-related death rate, 0.49 percent, is similar to
that of previous reports. Rates of response and of
toxicity-related death among classic phase 1 trials
of single chemotherapeutic agents are similar to
those reported in other reviews, but classic trials
account for only 22 percent of participants in this
review.

Response rates in phase 1 oncology trials have
been reported to be 4 to 6 percent, with toxicity-relat-
ed death rates reported to be 0.5 percent or lower.

 

8-16

 

In our review, however, we found that response
rates in recent phase 1 oncology trials exceeded 10
percent, with stable disease or less-than-partial re-

discussion

 

Table 3. Grade 4 Toxic Events in Phase 1 Oncology Trials.

Trial No. of Trials

No. of Patients 
Assessed for Toxic 

Events

Patients with 
a Grade 4 Toxic 

Event

Average No. 
of Grade 4 Toxic 

Events per Patient

 

%

 

Total 168 3465 14.3 1.9

Cytotoxic chemotherapy

One investigational agent 20 408 15.0 1.6

Multiple investigational agents 3 23 4.3 2.0

Combination of investigational 
and FDA-approved agents

17 475 14.5 1.8

FDA-approved agents only 3 159 34.0 2.4

Immunomodulator

One investigational agent 2 43 2.3 1.0

Multiple investigational agents 10 207 9.7 2.2

Combination of investigational 
and FDA-approved agents

5 101 4.0 1.8

Receptor or signal transduction

One investigational agent 29 839 13.0 1.7

Multiple investigational agents 6 67 19.4 2.0

Combination of investigational 
and FDA-approved agents

51 752 18.1 2.0

Antiangiogenesis

One investigational agent 9 143 5.6 1.6

Combination of investigational 
and FDA-approved agents

6 101 17.8 1.8

Gene transfer

One investigational agent 1 26 11.5 1.7

Combination of investigational 
and FDA-approved agents

1 5 0 0

Vaccine

One investigational agent 3 20 0 0

Multiple investigational agents 2 96 0 0
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sponse having been achieved in an additional 34.1
percent of participants. Rates of toxicity-related
death have not increased over time, and more than
85 percent of participants had no grade 4 toxic
events. As compared with other reviews, these data
suggest that participants may benefit more from
current phase 1 oncology trials than previously be-
lieved.

A recent review of single-agent trials showed
that there was a decrease in tumor-response rates
over time,

 

13

 

 which was attributed to the use of new-
er, more specific agents and changes in trial design.
In our review, response rates per year varied with-
out a clear pattern. When these rates were grouped
in three-year intervals, there was a decrease in com-
plete or partial responses from 1991 to 2002 but an
increase in rates of stable disease. Little change in
the benefit to participants over time was seen when
response rates were grouped with stable disease.

In our view, it is inaccurate to refer to phase 1

oncology studies as if they are all similar to one an-
other. Nearly half of the trials we studied included
at least one FDA-approved agent, and less than half
included chemotherapeutic agents. Different types
of phase 1 oncology studies are associated with very
different response rates. For instance, the response
rate among patients who were treated with immu-
nomodulators was 13.6 percent, yet the rate was
just 3.0 percent for patients treated with vaccines.
Trials that included one or more FDA-approved
anticancer agents showed higher response rates
than did those involving only investigational agents.
For these reasons, it may be misleading to summa-
rize phase 1 oncology trials with the use of a single
response rate.

Risk, as measured by toxicity-related death rates
and grade 4 toxic events, also varies according to
the type of trial. The average toxicity-related death
rate for trials of cytotoxic chemotherapeutic agents
was 0.67 percent but just 0.07 percent for those in-

 

* The overall response rate includes both complete and partial responses.

 

† Deaths include all those reported as possibly, probably, or definitely related to the treatment.

 

Table 4. Response Rates and Deaths from Toxic Events in Phase 1 Oncology Trials Involving the First Use of an Agent in Humans.

Trial No. of Trials

No. of Patients 
Assessed for 

Response
Overall Response 

Rate*

No. of Patients 
Assessed for
Toxic Events

Deaths from Toxic 
Events†

 

% no. (%)

 

Total

First use of an agent in humans 117 3164 4.8 3498 9 (0.26)

All other trials 343 7238 13.1 8437 49 (0.58)

Cytotoxic chemotherapy

First use of an agent in humans 43 1298 5.0 1422 7 (0.49)

All other trials 178 4359 15.0 5023 36 (0.72)

Immunomodulator

First use of an agent in humans 16 404 7.4 431 1 (0.23)

All other trials 44 842 16.6 977 0 

Receptor or signal transduction

First use of an agent in humans 27 742 3.8 853 1 (0.12)

All other trials 92 1621 8.0 1892 12 (0.63)

Antiangiogenesis

First use of an agent in humans 8 200 7.0 228 0

All other trials 16 270 7.0 345 1 (0.29)

Gene transfer

First use of an agent in humans 0 0 0 0 0

All other trials 8 92 3.3 112 0

Vaccine

First use of an agent in humans 23 520 3.1 564 0 

All other trials 5 54 1.9 88 0 
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volving immunomodulators, and no toxicity-relat-
ed deaths were reported in gene-transfer or vac-
cine trials. Grade 4 toxic events were more common
in chemotherapy trials, especially those involving
multiple agents, than in all other trials. Trials of
FDA-approved drugs, which evaluated the safety of
higher doses or combinations of drugs, appeared
to be associated with the highest rates of toxicity
(a death rate from toxic events of 0.65 percent, vs.
0.35 percent for other trials) but also had the high-
est overall response rate (17.8 percent, vs. 4.8 per-
cent for other trials). Overall, newer, nonchemo-
therapeutic agents are associated with lower rates
of toxic events.

Classic phase 1 studies of single investigational
chemotherapeutic agents, which were the only tri-
als included in previous reviews, showed an overall
response rate of 4.4 percent and a toxicity-related
death rate of 0.57 percent. These rates are almost
identical to those previously reported.

 

8-16

 

 In this
study of trials sponsored by the Cancer Therapy
Evaluation Program and initiated between 1991 and
2002, classic phase 1 trials accounted for only 22
percent of all participants. Similarly, the testing of
investigational agents never before studied in hu-
mans is commonly thought of as a defining char-
acteristic of phase 1 oncology trials. In our review,
these first-in-human studies represented less than
a quarter of phase 1 studies and enrolled less than
a third of participants. Response rates, but also tox-
icity-related death rates, are lower in studies that
test agents for the first time in humans than in those
that do not test agents for the first time.

When the risks and benefits associated with
phase 1 oncology trials are weighed, factors other
than response rates and toxicity should be taken

into account. Investigational treatments may have
clinically meaningful benefits — reduced pain, in-
creased appetite, energy, and activity, weight gain,
reduced fatigue, or increased ability to perform daily
activities.

 

20,25,26

 

 Some of these benefits might ac-
crue from research participation itself; for some
persons, contributing to research and potentially
helping future cancer patients may also be an im-
portant benefit.

 

27

 

 At the same time, participation
in research may involve additional burdens: multi-
ple visits or long hours at the clinic, unpleasant pro-
cedures, and the possible financial costs associated
with participation in research studies.

 

28

 

This study has several limitations. First, our
data are derived only from trials sponsored by the
Cancer Therapy Evaluation Program. Although the
program is a major sponsor of phase 1 oncology tri-
als in the United States
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 and the use of data from
the program avoids publication bias, any differ-
ences that might be found in the phase 1 trials with
other sponsors have not been captured. It is possi-
ble that the response rates associated with trials of
promising agents sponsored by pharmaceutical
companies could be higher than those reported
here. Second, for trials involving gene transfer, the
findings should be interpreted with caution because
of the small number of trials and the possibility that
outliers influenced the data. Finally, our reporting
of grade 4 toxic events is limited. Patient-specific
data on grade 4 toxic events came from one mon-
itoring source, which, although it includes some
first-in-human trials, is generally used to monitor
later phase 1 studies and may not be entirely repre-
sentative of phase 1 oncology studies. Moreover,
the data on grade 4 toxic events are reported with-
out distinguishing among the types of toxic events.

 

* The overall response rate includes both complete and partial responses.

 

† Deaths include all those reported as possibly, probably, or definitely related to the treatment.

 

Table 5. Response Rates and Deaths from Toxic Events in Phase 1 Oncology Trials, According to Whether FDA-Approved Agents Were Used.

Trial No. of Trials

No. of Patients 
Assessed for 

Response
Overall Response 

Rate*

No. of Patients 
Assessed for 
Toxic Events

Deaths from Toxic 
Events†

 

% no. (%)

 

Single investigational agent 193 4580 4.2 5227 18 (0.34)

Multiple investigational agents 54 1203 7.1 1352 5 (0.37)

Combination of investigational 
and FDA-approved agents

184 3827 15.8 4431 29 (0.65)

FDA-approved agents only 29 792 27.4 925 6 (0.65)
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Since not all toxic events have similar medical con-
sequences, evaluation of the risks in phase 1 trials
should include both the types and the frequency of
events experienced by participants.

In conclusion, reliance on a single estimate of
the response rate or the toxicity-related death rate
for phase 1 oncology trials is misleading, since
rates of response and toxicity vary according to the
type of trial. Potential participants and their fami-
lies, oncologists, investigators, members of insti-
tutional review boards, ethicists, and others inter-
ested in weighing the risks and benefits of phase 1
studies and making decisions about their accept-
ability should be aware of the complexity and vari-
ety of such trials, know the details about the trial

they are considering, and carefully evaluate all rele-
vant risks and benefits.
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