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Several chemotherapy and hormonal therapy regimens have been used in advanced endo-

metrial cancer. In this review we have systematically evaluated the available data from ran-

domized trials on survival. We searched MEDLINE, EMBASE and the Cochrane Library (last

search April 2005) for randomized controlled trials evaluating various chemotherapy or

hormonal therapy regimens in locally advanced or metastatic endometrial cancer. We

focused on survival outcomes and examined trial characteristics pertaining to quality

and potential biases. Across 17 eligible trials (2964 patients randomized), only 4 regimens

were involved in more than one trial, and only two trials had used the same comparison

of regimens. A statistically significant effect in survival was seen only in one recent trial,

but it was borderline (P = 0.032) and amounted to only 3 months difference in median sur-

vival. Three more trials reported some survival benefits, but these were seen only after spe-

cific adjustments, and the difference was against the experimental arm in one of these

three trials. Only four trials (24%) apparently analyzed all randomized patients and none

of the trials were blinded. Median survival was seemingly longer in more recent compared

with older trials, but this effect was driven by the inclusion of significantly fewer patients

with poor performance status in more recent trials (P < 0.001). Overall, randomized evi-

dence on systemic treatment in advanced endometrial cancer is fragmented and survival

benefits for specific regimens are questionable.

� 2005 Elsevier Ltd. All rights reserved.
1. Introduction

Treatment of advanced stage endometrial cancer is chal-

lenging. Radiation, the standard modality along with sur-

gery, for treatment of early disease [1–4] and local or
er Ltd. All rights reserved

; fax: +30 26510 97505/99
lidis).
regional recurrences [5,6], has no clear benefit in advanced

stage patients or patients with non-localized recurrent dis-

ease [7–9]. Chemotherapy and/or hormonal therapy are of-

ten considered to be the only active treatments in

advanced disease [10].
.
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Many different chemotherapy and hormonal therapy

agents have been tested in this setting. The most common

regimens in clinical practice include doxorubicin, cisplatin

and paclitaxel (either as single agents or in combination),

and medroxyprogesterone acetate [10]. The activity of hor-

monal regimens, mainly progestins, is thought to be influ-

enced by certain prognostic factors, such as receptor

content [11]. However, response rates are unlikely to be high

and the exact impact on survival is uncertain [11–13]. It is also

unclear if chemotherapy offers any survival benefit. Several

phase I or II uncontrolled trials have been conducted to eval-

uate the efficacy of the most commonly used regimens either

as single agents [14] or as combinations [15–19] in an effort to

identify better treatments. However, what is the current evi-

dence on the efficacy of available systemic therapies? Do they

prolong survival? There is concern that for some advanced

stage cancers, progress has been limited, and randomized

clinical trials literature may be subject to biases [20]. Is there

evidence that biases may also be operating in the literature on

advanced endometrial cancer treatment?

In order to address these questions, we performed an over-

view of all randomized trials of systemic therapies in patients

with advanced endometrial cancer. We analyzed the available

data and examined whether there is evidence for superior

survival outcomes with specific chemotherapeutic or hor-

monal regimens against others. This overview aims to pro-

vide insights for helping guide future clinical research in

this field.

2. Patients and methods

2.1. Search strategy and eligibility criteria

The protocol was designed as part of an overarching effort to

appraise the evidence on the treatment of advanced stage

malignancies on survival. It follows the same principles, as

that used for an overview of trials in advanced lung cancer

[20]. We searched MEDLINE, EMBASE and the Central Library

of Controlled Trials of the Cochrane Library until April of

2005. The search strategy used ‘‘cancer or neoplasia’’ and

‘‘endometrial or uterine’’ with an array of terms suggestive

of randomized controlled trials, as recommended by the

Cochrane Collaboration Reviewer Handbook. The full strategy

is available upon request. In addition, we identified all previ-

ous reviews of randomized trials in this field and perused

their references. Finally, cross-searches were performed in

MEDLINE using the names of investigators who were lead

authors in at least one eligible trial.

We considered all randomized controlled trials that com-

pared at least two arms of different chemotherapy or hor-

monal therapy regimens in patients with advanced

endometrial cancer (stage IIIB or IV, unresectable, or recur-

rent) with at least 5 patients per arm. We excluded non-ran-

domized trials or pseudo-randomized trials with alternate

allocation of subjects, trials limited to non-advanced disease

and those limited to cancer of the uterine cervix. For trials

that had included also some patients with non-advanced dis-

ease or other malignancies, we focused on the eligible patient

subgroups. We accepted randomized trials comparing differ-

ent dosing schemes and schedules of the same agent or com-
bination of agents. For completeness, we also recorded trials

comparing chemotherapy or hormone therapy against best

supportive care without any systemic treatment.

Trial reports were scrutinized to identify potential duplica-

tion and overlap, in which case only the latest report with the

most complete information was retained. Meeting abstracts

were excluded as they provide insufficient information for ap-

praisal of a study and its results. We set no language

restriction.

2.2. Data extraction

From each eligible trial report we recorded authors, publica-

tion year, journal, sample size (total randomized, considered

eligible, per arm), regimens compared, type of chemotherapy

or hormone therapy, country(ies) of the investigators, study

population eligibility criteria, the percentage of patients with

performance status 2 or worse and stage IV disease per arm,

and information on prior treatment.

Furthermore, we recorded the median survival per arm,

and whether there was any statistically significant difference

in median survival between compared arms (P < 0.05 on two-

tailed inference). When several different analyses were

reported, we preferred the log-rank test results over other sta-

tistics and unadjusted analyses over adjusted analyses, since

the main principle of randomization is that it should generate

similar compared groups and remove the need for adjust-

ments for measured or unmeasured confounders [21]. All

claimed survival differences were scrutinized to evaluate on

what analyses they had been based.

We also recorded qualitative parameters including blind-

ing, adequate reporting of the mode of randomization (gener-

ation of randomization sequence), allocation concealment,

and whether all patients randomized were included in the

survival analysis according to a strict intention-to-treat prin-

ciple. We also recorded any mention of planned interim anal-

yses. All data were extracted by two investigators (N.P.P. and

J.P.A.I.) and consensus was reached through discussion.

2.3. Analysis

We classified regimens and comparisons according to the ex-

act chemotherapy or hormone therapy being used; according

to broad categories defined by the use of taxanes (paclitaxel),

doxorubicin and/or cisplatin, and/or hormonal agents; and

according to whether monotherapy or at least two agents

were involved. Using Spearman correlation analyses, we eval-

uated whether the publication year was related with sample

size, proportion of patients with performance status 2 or

worse, and proportion of patients with stage IV; data on pro-

portion of patients with previous chemotherapy, hormonal

therapy, or radiotherapy were too sparse or disparate to allow

similar meaningful analysis.

We also probed whether the reported median survival im-

proved over time, and if so, whether this was potentially re-

lated to selection biases. The median survival in each arm

was regressed against the year of publication, sample size of

the study arm, and proportion of patients with poor perfor-

mance status. Multivariate regression models were also eval-

uated considering all variables. Results should be interpreted
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cautiously for this analysis since the randomization contrasts

are not maintained and there are relatively few observations

(study arms).

Analyses were conducted in statistical package for social

sciences (SPSS) 12.0 (SPSS Inc., Chicago, IL). P-values are

two-tailed, unless specified otherwise.

3. Results

3.1. Eligible trials

The electronic searches yielded 3830 items from MEDLINE,

1115 from EMBASE and 1129 from Cochrane Central. Of those,

33 potentially eligible articles were scrutinized in full text.

Eighteen of the 33 were excluded (9 not randomized or pseu-

do-randomized, 2 with fewer than 5 subjects per arm, 1 com-

paring hormonal therapy against no therapy, and 4 trials with

preliminary/incomplete data from abstracts/proceedings).

Fifteen trials qualified and another two were identified

through cross-referencing for a total of 17 eligible trials [22–

38]. In the search for additional trials comparing systemic

therapy against best supportive care or no therapy at all, we

found only one randomized trial [11]. This trial compared

progestins against no therapy and included patients with var-

ious disease stages (total n = 429, of which 47 had advanced

disease, but only 26 were analyzed after various exclusions).

The study found no overall difference in mortality rates

(P = 0.71) and 5-year survival was 73.4% in the progestin group

vs. 79.9% in the control group; no separate data were provided

for advanced stage patients.

The 17 eligible trials (Table 1) had been published over a

period of 27 years. Themedian sample sizewas 131 (interquar-

tile range, 47–312). One early trial included patients with non-

advanced disease [31]. The median eligible sample size was

114 (interquartile range, 42–290). A total of 2964 subjects were

randomized and 2771 were considered eligible for survival

analyses. Thirteen trials involved USA investigators, 1 was

performed in Canada and 3 were conducted in Europe. Highly

experienced trial groups were typically involved in the con-

duct of these trials, including the Gynecologic Oncology Group

(GOG, n = 8 trials), the Eastern Collaborative Oncology Group

(ECOG, n = 3 trials), the European Organization for Research

and Treatment of Cancer (EORCT) Gynaecological Cancer

Group (n = 2 trials), and 4 other teams (one trial each). There

was considerable variability in the percentage of patients with

poor performance status and stage IV disease (Table 1). Inclu-

sion of patients with previous chemotherapy use was uncom-

mon, while inclusion of patients with previous hormonal

therapy was common (9/14 trials had included variable per-

centages of such patients), while typically half or more of

the randomized patients had received radiotherapy previ-

ously, in all trials that provided this information (Table 1).

3.2. Compared chemotherapy and hormonal therapy
regimens

Overall, 7 monotherapies and 14 combinations of different

agents had been tested (Table 1). The most commonly as-

sessed hormonal regimen, medroxyprogesterone acetate,

was tested in 3 trials (5 arms), two of which compared differ-
ent schedules and doses thereof. The most commonly as-

sessed chemotherapeutic regimen, cisplatin + doxorubicin,

was utilized in 5 trials (6 arms), one of which compared differ-

ent schedules of the regimen. Four arms used doxorubicin

monotherapy and 2 arms used cyclophosphamide mono-

therapy, otherwise all other 17 regimens had been involved

only once in a single arm of a single published randomized

trial. The only comparison that was evaluated in more than

1 published randomized trial was doxorubicin versus the

combination of doxorubicin + cisplatin: two trials were pub-

lished for this comparison, but still the total sample size

amounted to only 458 patients.

Five trials involved comparison of monotherapy against

combinations, 5 compared monotherapies only and 7 com-

pared at least two different combinations of agents. Twenty-

one arms used only chemotherapeutic regimens (containing

paclitaxel n = 2; doxorubicin n = 6; doxorubicin + cisplatin

n = 7; other n = 6), 8 arms used only hormonal regimens, and

5 arms used both hormonal and chemotherapeutic regimens.

Paclitaxel-containing regimens had been used only in the

most recent trials published in 2004, and the doxorubi-

cin + cisplatin combination regimen had also been used

mainly after 2000 (only one arm in a trial prior to 2000).

3.3. Quality measures

Of the 17 trials, 3 (17%) described in sufficient detail an appro-

priate mode of randomization and 8 (47%) described in suffi-

cient detail an appropriate mode of allocation concealment.

Only 4 trials (23%) were reported where a strict ‘‘intention-

to-treat’’ analysis seemed to have been performed, including

all patients randomized in the analysis of survival (Table 2).

Planned interim analyses were mentioned in 3 (17%) trials

[22,23,26]. None of the 17 trials could be blinded.

3.4. Survival

Median survival data could be retrieved for 13 trials. The other

4 trials had small sample sizes and apparently there had been

no statistically significant difference between the compared

arms regarding survival, but no exact data were provided.

The only trial with statistically significant difference in

survival in adjusted analyses compared doxorubicin + cis-

platin versus doxorubicin + cisplatin + paclitaxel + G-CSF

[22]. The compared arms did not differ only in regards to

the chemotherapy regimen, but also regarding the receipt or

not of a haemopoetic growth factor whichwas deemed neces-

sary to control the risk of neutropenia in the triple chemo-

therapy arm. The difference in median survival amounted

to 3 months, and it was of borderline statistical significance

(12.3 months vs. 15.3 months, P = 0.032). The trial had per-

formed a planned interim analysis and the investigators

mentioned that they did consider alpha-spending correction

in interpreting the significance level.

Three more trials claimed survival differences in various

secondary analyses. Aapro [25] found no difference between

doxorubicin + cisplatin vs. doxorubicin alone in the main

analysis (P = 0.11 for log-rank test), but claimed significance

after adjusting for performance status (P = 0.024). Thigpen

[28] found that median survival was worse by 4.1 months in



Table 1 – Eligible randomized trials for comparisons of chemotherapy and hormonal therapy in advanced endometrial cancer

Author, year N (eligible) Location Regimens compared N per
arm

Median
survival

Performance
status 2 or
worse (%)

Stage IV
disease (%)

Previous systemic
therapy (%)

Previous
radiotherapy

(%)

Fleming, 2004 273 (263) USA Doxo + CisPl 129 12.3 15 (12) 28 (22) H allowed (NA), no Ch 66 (51)

Doxo + CisPl + Paclitaxel + GCSF 134 15.3 11 (8) 36 (27) H allowed (NA), no Ch 62 (46)

Fleming, 2004 328 (317) USA Doxo + CisPl 157 12.6 15 (10) 41 (26) 29 (18) H, no Ch 83 (53)

Doxo + Paclitaxel + GCSF 160 13.6 13 (8) 36 (23) 31 (20) H, no Ch 81 (51)

Thigpen, 2004 299 (281) USA Doxo 150 9.2 25 (17) NA 44 (29) H, no Ch 93 (62)

Doxo + CisPl 131 9.0 29 (22) NA 46 (35) H, no Ch 89 (68)

Gallion, 2003 352 (342) USA Doxo + Cis Pl (schedule 1) 169 11.2 29 (17) NA H allowed (NA), no Ch 96 (57)

Doxo + CisPl (schedule 2) 173 13.2 24 (14) NA H allowed (NA), no Ch 95 (55)

Aapro, 2003 177 (177) Europe Doxo 87 7.0 17 (20) NA 15 (17) H, 1 (1) Ch 48 (55)

Doxo + CisPl 90 9.0 15 (17) NA 25 (28) H, no Ch 40 (44)

Pandya, 2001 66 (62)a USA Megestrol 20 12.0 4 (20) NA No H, 2 (10) Ch 16 (80)

Megestrol + TMX 42a 8.6 7 (17) NA No H, 2 (5) Ch 35 (83)

Thigpen, 1999 324 (299) USA MPA (schedule 1) 145 11.1 30 (21) 32 (22) No H, no Ch 98 (68)

MPA (schedule 2) 154 7.0 38 (25) 36 (23) No H, no Ch 99 (64)

Pawinski, 1999 74 (61) Europe Cyc 29 NA 7 (24) NA 10 (34) H, 15 (52) Ch 20 (69)

Ifosfamide 32 NA 6 (19) NA 7 (22) H, 16 (50) Ch 21 (66)

Thigpen, 1994 387 (356) USA Doxo 132 6.9 50 (29) NA No Ch 116 (68)

Doxo + Cyc 144 7.3 60 (33) NA No Ch 132 (71)

Ayoub, 1988 46 (43) Canada Cyc + Doxo + 5FU 20 11.0 NA 7 (35) No H, no Ch 10 (50)

Cyc + Doxo + 5FU + MPA + TMX 23 14.0 NA 9 (39) No H, no Ch 11 (48)

Edmonson, 1987 30 (30) USA CisPl 14 4.2 7 (50) 12 (86) No H, no Ch 8 (57)

CisPl + Doxo + Cyc 16 6.7 7 (44) 12 (75) No H, no Ch 11 (68)

Piver, 1986 18 (18) USA Mel + 5FU + MPA 9 7.7b NA NA No H, no Ch NA

Mel + 5FU + MPA + TMX 9 7.7b NA NA No H, no Ch NA

Cohen, 1984 295 (253) USA Mel + 5FU 122 10.6 31 (20)c NA H allowed (NA), no Ch NA

Mel + 5FU + Cyc 131 10.1 NA H allowed (NA), no Ch NA

Rendina, 1984 93 (93) Italy TMX 45 NA NA 4 (9) NA NA

MPA 48 NA NA 5 (10) NA NA

Horton, 1982 131 (114) USA Megestrol + Cyc + Doxo 56 6.2 17 (30) NA 21 (37) H, no Ch NA

Megestrol + Cyc + Doxo + 5FU 58 6.2 18 (31) NA 22 (38) H, no Ch NA

Sall, 1979 24 (22) USA MPA (schedule 1) 11 NA NA NA NA NA

MPA (schedule 2) 11 NA NA NA NA NA

Horton, 1978 47 (40) USA Doxo 21 NA NA NA 21 (100) H, No Ch NA

Cyc 19 NA NA NA 19 (100) H, No Ch NA
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Table 2 – Quality of the reporting of eligible trials

First author,
year

Allocation
concealment

Generation
of allocation
sequence

Inclusion
of all

randomized
participants

Fleming, 2004 A ? B

Fleming, 2004 A ? B

Thigpen, 2004 A A B

Gallion, 2003 A A B

Aapro, 2003 A A A

Pandya, 2001 A ? B

Thigpen, 1999 ? ? B

Pawinski, 1999 ? ? B

Thigpen, 1994 ? ? B

Ayoub, 1988 ? ? B

Edmonson, 1987 ? ? A

Piver , 1986 ? ? A

Cohen, 1984 ? ? B

Rendina, 1984 ? ? A

Horton, 1982 ? ? B

Sall, 1979 A ? B

Horton, 1978 A ? B

Abbreviations/coding: A, yes; B, no; ?, not specified.
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the experimental arm of a trial comparing high-dose oral

medroxyprogesterone against the traditional lower dose. No

comment was made on the statistical significance of this dif-

ference, but it was stated that the risk of death was signifi-

cantly greater (relative risk increase 31%, P = 0.026) after

adjusting for performance status, progesterone-receptor le-

vel, tumour grade, and age. Finally, Thigpen [30] found no dif-

ference in the main unadjusted analysis comparing

doxorubicin + cyclophosphamide against doxorubicin (differ-

ence in median survival 0.4 months, P = 0.24 one-tailed), but

a significant benefit was observed after adjusting for perfor-

mance status, grade, liver metastasis, and other intra-abdom-

inal metastasis. The adjusted 17% relative risk reduction was

of borderline significance and it was based on a one-tailed P-

value (P = 0.048 one-tailed).

In terms of the absolute impact on median survival, differ-

ences between arms were very small and typically did not ex-

ceed 3.5 months, with the exception of the one trial

mentioned above [28], where a difference of 4.1 months was

observed, but this was in fact deleterious (against the experi-

mental arm).

3.5. Evolution over time and correlates of median survival

There was strong evidence that more recent trials were

including a smaller percentage of patients with poor perfor-

mance status (correlation coefficient between year of publica-

tion and proportion of subjects with performance status 2 or

worse �0.83, P = 0.001) and there was also evidence that more

recent trials were getting larger than earlier published trials

(correlation coefficient between year of publication and sam-

ple size 0.56, P = 0.019 for all randomized patients and 0.61,

P = 0.009 for patients considered eligible). There was no clear

selection difference over time for the proportion of patients

with stage IV disease (correlation coefficient 0.06, P = 0.91),

but many data were missing.
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In univariate analyses, the observed median survival was

borderline related to the sample size (regression coefficient

1.8 months per 100 patients� increase in the eligible sample

size, P = 0.060), it was clearly affected by the proportion of pa-

tients with poor performance status (�2.3 months per 10% in-

crease, P < 0.001), and median survival also significantly

improved over time (1.6 months increase per decade,

P = 0.016). However, this was entirely explained by the greater

proportion of patients with worse disease in earlier trials. In a

multivariate model, there was absolutely no effect of im-

proved survival in more recent trials (0.0 months per decade,

P = 0.99), and no effect of sample size on survival (0.2 months

per 100 patients� increase, P = 0.89), while the effect of perfor-

mance status remained unaltered (�2.3 months per 10% in-

crease in the proportion of patients with performance

status 2 or worse, P < 0.001). Performance status accounted

for over two-thirds of the observed variability in median sur-

vival in these data (coefficient of determination R2 = 0.72).

4. Discussion

This overview suggests that the evidence for the use of hor-

monal and chemotherapeutic regimens in women with ad-

vanced endometrial cancer remains fragmented and

relatively weak. A considerable randomized literature on sys-

temic therapy for these patients has emerged in the last 3

decades and these trials have been conducted by experienced

investigators. Nevertheless, strictly speaking, neither hor-

monal treatment nor chemotherapy have ever been explicitly

proven to offer any clear survival benefit against best support-

ive care in these patients. Leaving this important proof of con-

cept aside, new regimens seem to have been tested following

the current mode of treatment for other cancers and the

potentially promising results of small phase I/II uncontrolled

studies on tumour response. Regimens are then tested

against even newer regimens, typically with an expanding

number of drugs. This has led to combination treatments that

may be quite toxic (causing significant neutropenia, cardiac

toxicity, and neurotoxicity) with unclear survival benefits.

The only trial [22] that has found a modest survival benefit

in unadjusted analyses had borderline statistical significance,

and the observed benefit is small in terms of the absolute sur-

vival improvement. The accompanying high levels of incre-

mental neurotoxicity in that trial [22] make such a benefit

even more debatable. Moreover, one borderline statistically

significant finding may be expected simply by chance among

17 trials. It is interesting that several other trials have claimed

potential survival differences, not all of them in favour of the

experimental regimens. However, these are based on adjusted

analyses that may not be the most appropriate approach for

properly randomized trials [21]. Selective adjustments and

flexibility in outcome analyses may yield formally significant

results of questionable validity [39].

The considerable variability in the regimens being used (21

different regimens in 17 trials) further testifies to the difficulty

in identifying effective treatments. Despite approximately

3000 randomized patients, only two regimens have been di-

rectly compared for their impact on survival in more than

one trial and even for this comparison fewer than 500 pa-

tients have been assessed. Trials conducted to date are prob-
ably underpowered to detect plausible survival differences

given the anticipated effectiveness of the currently available

regimens. Running very large trials may pose considerable

challenges to the field.

Lack of double-blinding, reporting on the mode of random-

ization, and allocation concealment have been associated

with spuriously inflated treatment effects in othermedical do-

mains [40,41]. Several trials analyzed here did not score high

on reporting of these quality aspects. Nevertheless, blinding

is not convenient for chemotherapy trials and perhaps com-

parative survival may not be as easily affected bymethodolog-

ical shortcomings, unless accompanied by additional biases

such as lack of intention-to-treat analysis, and lack of pre-

specified stopping rules. Moreover, reporting does not always

reflect the actual study design [42]. For example, some trials

not reporting adequately on the generation and concealment

of the randomized sequence may still have generated and

concealed the randomization sequence appropriately. This is

very likely for several trials analyzed here that were conducted

by experienced multicenter teams. Finally, methodological

shortcomings such as those noted here have not been associ-

ated with inflated outcomes in all medical domains [43].

Regardless of these caveats, meticulous study design and

reporting would be useful in this field, as in any medical field

[41]. The large majority of trials on advanced endometrial

cancer excluded some randomized patients from the survival

analyses due to various ineligibility criteria. The extent to

which this may introduce bias is unknown, but ideally these

patients should have been analyzed, for survival at least,

according to a strict intention-to-treat respecting their origi-

nal randomization [21]. Of greater concern is the use of sev-

eral adjusted secondary analyses that were employed to

make sporadic survival benefit claims. Selective reporting of

outcomes is an increasingly recognized problem in clinical

trials across medicine [39,44], and endometrial cancer trials

are unlikely to be spared.

We also documented a strong selection trend over time in

the composition of the study populations. There was a clear

decrease in the proportion of enrolled patients with poor per-

formance status in randomized trials over time. Performance

status is a very strong predictor of survival and may account

to a large extent for the observed improvement in survival

over time. However, no true improvement in survival remains

once the estimates are adjusted for the performance status.

We should acknowledge that this is only an ecological adjust-

ment, and thus should be interpreted cautiously. However, a

similar selection bias has been previously described for ran-

domized trials of advanced non-small cell lung cancer [20].

While sophisticated methodologists and investigators are

aware of the danger of comparing such data across trials,

many clinicians often naively compare survival estimates

across trials performed on different populations at different

periods of time. Thus one may get a false sense that progress

is made in this field or other similar fields of systemic treat-

ment. The available evidence suggests that no major ad-

vances in survival have been achieved in this field [45].

We could not probe into the extent of potential publication

bias and time lag bias in this field. There is considerable evi-

dence from many clinical domains that trials with ‘‘negative’’

results, especially small ones, may have difficulty being
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published [46] or may be published with considerable delays

compared with trials who find significant benefits for the

tested interventions [47]. It would not be surprising if several

trials on advanced endometrial cancer have not been pub-

lished at all. Any publication bias would mean that the evi-

dence is even more ‘‘negative’’ and definitively against the

routine use of any of these regimens.

We did not examine other outcomes, such as response

rates or progression-free survival. For such intermediate out-

comes, several regimens may indeed show far more promise

than they do for survival, and this has been clearly docu-

mented both in single-arm phase II studies as well as in ran-

domized trials [22,24]. However, given the potential toxicity of

these regimens, any claimed effects on response rates and

disease progression would offer soft ground for the adoption

of these treatments in routine clinical practice.
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