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Methods: This phase Il study, originally started as a phase Il design, randomly assigned 119 patients with non-
resectable colorectal liver metastases between systemic treatment (n = 59) or systemic treatment plus RFA ( + resection)
(n =60). Primary objective was a 30-month overall survival (OS) rate >38% for the combined treatment group.

Results: The primary end point was met, 30-month OS rate was 61.7% [95% confidence interval (Cl) 48.2-73.9] for
combined treatment. However, 30-month OS for systemic treatment was 57.6% (95% CI 44.1-70.4), higher than
anticipated. Median OS was 45.3 for combined treatment and 40.5 months for systemic treatment (P =0.22). PFS rate
at 3 years for combined treatment was 27.6% compared with 10.6% for systemic treatment only (hazard ratio = 0.63,
95% Cl 0.42-0.95, P =0.025). Median progression-free survival (PFS) was 16.8 months (95% CI 11.7-22.1) and 9.9

months (95% CI 9.3-13.7), respectively.

Conclusions: This is the first randomized study on the efficacy of RFA. The study met the primary end point on
30-month OS; however, the results in the control arm were in the same range. RFA plus systemic treatment resulted in
significant longer PFS. At present, the ultimate effect of RFA on OS remains uncertain.

Key words: colorectal cancer, liver metastases, multimodality treatment, radiofrequency ablation, unresectable

introduction

Every year 1 million people worldwide are diagnosed with
colorectal cancer. Liver metastases will develop at some point
during the course of the disease in up to 50% of these patients.
When resection of liver metastases is possible, 5-year overall
survival (OS) approaches 50% [1-3]. For non-resectable
disease, systemic therapy is the standard of care and has been
shown to prolong median survival to ~2 years [2, 4-7]. Over
the past decade, several techniques for local tumor destruction
have emerged as alternative treatments for patients with non-
resectable colorectal liver metastases [8-10]. Among these
treatments, radiofrequency ablation (RFA) has been most
frequently used to obtain complete tumor clearance from the
liver, either alone or in combination with resection. Conclusive
data on the beneficial survival effect of this approach are,
however, lacking. There are no published randomized
controlled trials (RCTs) investigating the use of RFA in

these patients and data on efficacy have to be extracted from
single-arm retrospective or prospective studies [11-15]. These
studies show a wide variability in reported results, mainly
because of differences in patient selection, concomitant
treatments and varying end points.

Given the lack of strong evidence on the efficacy of RFA,
European as well as American professional associations have
issued expert statements on the possible best use of RFA
[16-18]. However, these guidelines are hampered by the lack
of evidence from RCTs and emphasize the compelling need
for such studies.

Therefore, in an attempt to determine the additional value of
RFA in patients with non-resectable colorectal metastases
confined to the liver, a randomized phase III study was
designed by the European Intergroup to compare the efficacy
of combination treatment of RFA plus systemic treatment
versus systemic treatment alone. Because accrual became slow,
the study was amended and downsized to a randomized phase
II trial.

methods

patients

Eligible patients had to have non-resectable liver metastases from colorectal
adenocarcinoma without detectable extrahepatic disease, as judged on
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abdomino-pelvic computed tomography (CT) or magnetic resonance
imaging (MRI) and chest CT by the consulting hepatobiliary surgeon and
radiologist. Non-resectable was defined as no possibility to completely
resect all tumor lesions. Prior chemotherapy for liver metastases only was
allowed provided that at least disease stabilization was achieved. Previous
adjuvant chemotherapy was allowed when terminated at least 12 months
before detection of metastatic disease.

There had to be <10 liver metastases, with a maximum diameter of 4 cm
for those lesions to be treated by RFA. Patients were eligible when
metastatic involvement of the liver was <50% and complete treatment of
all liver lesions was judged possible, either by RFA alone or by
combination with resection of resectable lesions and RFA of the remaining
non-resectable liver deposits. Patients had to be aged between 18 and 80
years, World Health Organization performance status of one or less,
adequate bone marrow, liver and renal function. Exclusion criteria included
presence of the primary tumor, any other malignancy in the past 10 years
(except carcinoma of the cervix in situ or nonmelanoma skin cancer),
higher than grade 1 sensory neuropathy, clinical significant cardiovascular
disease, uncontrolled hypertension, bleeding disorders or coagulopathy,
active infection, any contra-indication to the use of 5-FU/LV/oxaliplatin or
bevacizumab and major surgical procedures within 28 days before the start
of bevacizumab. Clinical investigations were carried out within 21 days
before randomization. The study was approved by the medical ethics
committees of all participating centers. Written informed consent was
obtained from all patients.

procedures

Randomization was done at the EORTC headquarters with the
minimization technique and was stratified for center, previous
chemotherapy for liver metastases, previous adjuvant chemotherapy and
route of randomization (before or during surgery). Eligible patients were
randomly assigned at a 1:1 ratio to receive RFA plus systemic treatment or
systemic treatment alone. In both arms, treatment had to start within 4
weeks of randomization. In the RFA group, systemic treatment had to
begin between 4 and 8 weeks after the RFA procedure.

The strategy to obtain complete tumor clearance, either by RFA alone or
in combination with resection, as well as the way RFA was carried out
(during open surgery, laparoscopically or percutaneously) was decided by
the hepatobiliary surgeon and the multidisciplinary team. All RFA
procedures were carried out by experienced surgeons or radiologists,
according to the guidelines of the manufacturer (Radionics,
RadioTherapeutics, Rita).

From April 2002 to October 2005, systemic treatment in both arms
consisted of 5-FU/LV/oxaliplatin. After October 2005, bevacizumab was
added as it had become accepted as the standard of care in most
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participating centers for the population under study. Systemic therapy was
given for 6 months in the absence of disease progression or unacceptable
toxicity. In the systemic treatment alone arm, resection was allowed if
during systemic treatment non-resectable disease was converted to
resectable disease. RFA was not allowed at any time in this study arm. After
protocol treatment, further systemic treatment was at the discretion of the
multidisciplinary team. Second-line chemotherapy based on irinotecan was
strongly recommended in cases of disease progression during protocol
treatment.

Treatment of 5-FU/LV/oxaliplatin consisted of the FOLFOX 4 regimen
(oxaliplatin 85 mg/m?, LV 200 mg/m?, 5-FU bolus 400 mg/m? followed by
600 mg/m” 22-h infusion, every 14 days [19], or oxaliplatin 85 mg/m?, L-
folinic acid 175 mg, 5-FU bolus 400 mg/m” followed by 2400 mg/m” 46-h
infusion every 14 days or oxaliplatin 85 mg/m” every 14 days and weekly
LV 200 mg/m” and 5-FU 2600 mg/m” 24-h infusion, for 6 weeks followed
by 1 week of rest). Bevacizumab was administered at 5 mg/kg body weight,
once every 2 weeks. The relative dose intensity (RDI) was calculated as the
ratio of the received DI [total dose (mg/mz)/total duration in weeks] to the
DI indicated in the protocol.

Adverse effects were graded according to the National Cancer Institute—
Common Toxicity Criteria scale version 2.0. Patients were followed up for
safety until day 30 after the last administration of study treatment.

Tumor response was assessed every 6 weeks during protocol treatment
and thereafter 3 monthly for 2 years and afterward 6 monthly. Follow-up
investigations consisted of abdomino-pelvic CT, chest X-ray and
measurement of serum carcinoembryonic antigen concentration.

Tumor response was assessed according to RECIST by the local
radiologist [20]. Tumor recurrence at the RFA site was judged by the
appearance on CT imaging of one or more new lesions at the edge of the
RFA lesion or a 20% increase in the largest diameter of the RFA-treated
lesion.

Health-related quality of life (HRQoL) was assessed by the EORTC
QLQ-C30 questionnaire at randomization (baseline) and every 6 weeks
after the start of systemic therapy until end of protocol treatment,
thereafter during the standard follow-up assessments.

The primary end point of the phase II trial was the 30-month survival
rate. Survival rates at 30 months of 38% and 53% were expected in the
systemic treatment group and in the RFA plus systemic treatment group,
respectively. The primary objective of the phase II trial was to demonstrate
that the 30-month OS rate in the combined treatment group is >38%.
Using a Fleming one-stage design with type I error of 10%, 76 patients
were to be randomized to the combination treatment group in order to
achieve a power of 90% under the alternative of a true 30-month survival
rate of 53% in the combined treatment group. Secondary end points were
OS, progression-free survival (PFS) and HRQoL.

statistical analysis

The analyses of 30-month survival rate, OS and PFS were intent-to-treat
analyses. To be more conservative in the analysis of the primary end point,
patients lost to follow-up before 30 months after randomization were
counted as failures. Confidence intervals (ClIs) for 30-month survival rates
were computed using Fisher’s exact methods. A sensitivity analysis for the
primary end point was done on all eligible patients. Overall PFS and OS
were estimated by the Kaplan-Meier method and compared by the log-
rank test. Patients who were still event free when last seen were censored at
the date of last follow-up.

results

We recruited 119 patients from 22 hospitals between 16 April
2002 and 20 June 2007. In June 2007, the study was closed
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early because of slow accrual. At that time, 119 out of 152
(78.3%) patients had been randomly assigned. The baseline
characteristic of the 119 patients was balanced between the two
treatment groups (Table 1).

Supplemental Figure S1 (available at Annals of Oncology
online) shows the trial profile. In the combined treatment
group, three patients were found to be ineligible. Reasons for
ineligibility were diagnosis of bone metastases on MRI [1],
lesion to be treated with RFA larger than 40 mm on baseline
CT scan [1], liver metastases considered to be resectable on
baseline CT scan [1]. Of the 60 patients randomized to the
combined treatment group, 50 (83.3%) patients underwent
RFA and started post-ablation systemic therapy; among these,
30 were treated with RFA only and 20 with RFA and
additional resection. Of the 10 patients not receiving planned
combined treatment, 3 did not receive RFA, 6 did not receive
systemic treatment and of 1 patient no treatment data were
available. Of all patients treated by RFA, 51 (91.1%) underwent
RFA during open surgery.

Of the 59 patients randomized to systemic treatment alone,
all patients started systemic treatment. One patient was found
to be ineligible, the patient was resectable on initial CT
imaging and underwent liver resection after the start of
chemotherapy. Five additional patients (8.5%) underwent liver
resection per protocol because their non-resectable disease was
converted to resectable disease during or after chemotherapy.
Two patients received surgery plus RFA after progression on
chemotherapy, both judged as major protocol violations.

In the combined treatment group, the median number of
cycles was 8.5 (0-12), in the systemic treatment group, it was 10
[1-12] (Table 2). Table 3 shows the postoperative complications
in the combined treatment arm and the toxic effects of systemic
treatment of both study arms. There was one postoperative
death due to sepsis in the combined treatment arm. Toxicity
from systemic treatment was comparable in both arms.

At the time of analysis, 49 (41.2%) of 119 patients were still
alive, 29 in the combined treatment group and 20 in the
systemic treatment group. The median follow-up time was 4.4
years in both treatment groups. At 30 months, only three
patients (two in the combined treatment group and one in the
systemic treatment group) have been lost to follow-up.
Counting patients lost to follow-up before 30 months as
failures (conservative approach), OS rate at 30 months was
61.7% (95% CI 48.2-73.9) for the combined treatment group
and 57.6% (95% CI 44.1-70.4) for the systemic treatment
group. The median OS was 45.3 (95% CI 33.1-NA) months for
combination treatment and 40.5 (95% CI 29.5-50.1) months
for systemic treatment only [hazard ratio (HR) = 0.74, 95% CI
0.46-1.19, P=0.22, Figure 1A]. Median PFS was 16.8 months
(95% CI 11.7-22.1) in the group assigned to combination
treatment and 9.9 months (95% CI 9.3-13.7) in the group
assigned to systemic treatment only. The HR for combined
treatment versus systemic treatment only was 0.63 (95% CI
0.42-0.95, P =0.025), corresponding to an absolute of 17%
increase in the rate of PES at 3 years from 10.6% (95% CI 4.2-
20.5) to 27.6% (95% CI 16.9-39.5) (Figure 1B).

The liver, either alone or in combination with extrahepatic
disease, was the first site of progressive disease in 27 patients in
the combined treatment group (45%) compared with 45 patients
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Table 1. Baseline characteristics

RFA plus Systemic Total
systemic treatment (N=119),
treatment (N=59), N (%)
(N=60), N (%)
N (%)
Age (years)
Median (range) 64 (31-79) 61 (38-79) 63 (31-79)
Sex
Male 37 (61.7) 42 (71.2) 79 (66.4)
Female 23 (38.3) 17 (28.8) 40 (33.6)
WHO performance status
0 47 (78.3) 47 (79.7) 94 (79.0)
1 13 (21.7) 12 (20.3) 25 (21.0)
No. of liver metastases
1 15 (25.0) 7 (11.9) 22 (18.5)
2 6 (10.0) 4 (6.8) 10 (8.4)
3 8 (13.3) 7 (11.9) 15 (12.6)
4 9 (15.0) 8 (13.6) 17 (14.3)
5 6 (10.0) 10 (16.9) 16 (13.4)
6 3 (5.0) 9 (15.3) 12 (10.1)
7 6 (10.0) 8 (13.6) 14 (11.8)
8 3 (5.0) 2 (3.4) 5(4.2)
9 4 (6.7) 4 (6.8) 8 (6.7)
Median 4 5 4
Synchronicity of liver metastases
Metachronous metastases 37 (61.7) 31 (52.5) 68 (57.1)
Synchronous metastases® 23 (38.3) 28 (47.5) 51 (42.9)
Time from surgery for primary cancer to randomization (days)
Median 290 308 295
T stage of primary cancer
pT2 9 (15.0) 4 (6.8) 13 (10.9)
pT3 42 (70.0) 48 (81.4) 90 (75.6)
pT4 9 (15.0) 6 (10.2) 15 (12.6)
Unknown 0 (0.0) 1(1.7) 1(0.8)
N stage of primary cancer
pNO 17 (28.3) 21 (35.6) 38 (31.9)
pN1 22 (36.7) 24 (40.7) 46 (38.7)
pN2 20 (33.3) 12 (20.3) 32 (26.9)
Unknown 1(1.7) 2(3.4) 3 (2.5)
Adjuvant chemotherapy for primary cancer”
No 50 (83.3) 49 (83.1) 99 (83.2)
Yes 10 (16.7) 10 (16.9) 20 (16.8)
Prior chemotherapy for metastatic disease”
No 51 (85.0) 51 (86.4) 102 (85.7)
Yes 9 (15.0) 8 (13.6) 17 (14.3)
Previous liver surgery for CRC metastases
No 51 (85.0) 49 (83.1) 100 (84.0)
Yes 9 (15.0) 10 (16.9) 19 (16.0)
Route of randomization®
Before surgery 46 (76.7) 44 (74.6) 90 (75.6)
During surgery 14 (23.3) 15 (25.4) 29 (24.4)
CEA (ng/ml)
Median 7.0 8.0 8.0
Range 1.0-1887.0 1.0-174.0 1.0-1887.0
N 51 53 104

Comparison for all different baseline characteristics is not statistically
significant.

“Liver metastases detected within 3 months after primary cancer diagnosis.
PStratification factors.

colorectal cancer; RFA,

CEA, carcinoembryonic antigen; CRC,

radiofrequency ablation; WHO, World Health Organization.
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Table 2. Treatment compliance by treatment group

RFA plus Systemic
systemic treatment treatment
(N =60) (N=59)
Treatment received N (%) N (%)
Folfox 43 (71.7) 46 (78.0)
Folfox + bevacizumab 8 (13.3) 13 (22.0)
RFA only 6 (10.0)
No treatment 3 (5.0)
Administration of chemotherapy
No. of cycles N (%) N (%)
0 9 (15.0) 0 (0.0)
1-4 14 (23.3) 15 (25.4)
5-8 7 (11.7) 4 (6.8)
9-11 8 (13.3) 13 (22.0)
12 22 (36.7) 27 (45.8)
Median 8.5 10.0

RDI (%) Median (range) Median (range)
RDI 5-FU (N =110) 83 (49-105) 91 (50-104)
RDI folinic acid (N = 109) 92 (46-200) 95 (51-200)
RDI oxaliplatin (N =110) 80 (18-101) 83 (37-103)
RDI bevacizumab (N = 21) 94 (34-102) 97 (13-101)

RD], relative dose intensity; RFA, radiofrequency ablation.

in the systemic treatment alone group (76.3%) (P < 0.0001;
supplemental Figure S1, available at Annals of Oncology online).
In total, on 56 patients treated with RFA, 9 patients (16.1%) had
local recurrence at the RFA site at first progression. On a per-
lesion basis, in total 11 lesions (in 9 patients) out of 170 RFA-
treated lesions recurred locally at first progression (6.5%). In
addition, three lesions (in two patients) recurred locally after
initial disease progression at another site.

The percentage of patients treated for first progression was
comparable between both arms, 37 out of 42 patients (88.1%)
in the combination treatment group and 46 out of 53 patients
(86.8%) in the systemic treatment group. Salvage treatment
consisted of systemic treatment in 21 patients (50%) in the
combined treatment group compared with 44 patients (83%) in
the systemic treatment group (P < 0.001; Figure 2).

A total of 110 patients had at least one valid HRQoL
assessment and were available for analysis. Compliance was
good at baseline and after RFA in the combined treatment
group but low for the other follow-up measurements. Based on
observed data in the combined treatment arm, HRQoL scales
were impaired after RFA. While a 20-point difference is
considered a significant effect, mean global QoL dropped by 27
points. However, recovery to a level at ~10 points below
baseline was achieved before the start of systemic treatment
(4-8 weeks after RFA). Thereafter, HRQoL scores were similar
in both treatment groups, although the limited sample size
limits definite conclusions on HRQoL.

discussion

Within the European Intergroup frame work, the present study
was originally designed and started as a randomized phase III
study. However, strong preferences for either of both treatment
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Table 3. Postoperative complications and tolerance to systemic treatment

RFA plus systemic treatment (N =57)

Systemic treatment

RFA (N =30),
N (%)
Postoperative complications

Respiratory failure 0 (0.0)
Cardiac failure or infarction 1(3.3)
Hepatic dysfunction bilirubin >10 mg/dl for 3 days 1(3.3)
Wound infection 2 (6.7)
Intra-abdominal infection (abscess) 1(3.3)
Other infection 1(3.3)
Fever 5(16.7)
Malaise 1(3.3)
Fatigue 4(13.3)
Hemorrhage 0 (0.0)
Need for reoperation 0 (0.0)
Renal failure 0 (0.0)
Other 2 (6.7)
Hospitalization >24 h: due to complication 4 (13.3)
Postoperative death 0 (0.0)

Tolerance to systemic treatment
Grade 3-4 neutropenia
Grade 3-4 cardiotoxicity
Grade 3-4 diarrhea
Grade 3-4 vomiting
Grade 3 nausea (no grade 4)
Grade 3-4 gastrointestinal others
Grade 3-4 pulmonary
Grade 3-4 renal
Grade 3 neuropathy (no grade 4)
Grade 3 fatigue (no grade 4)
Grade 3 hypertension (no grade 4)

RFA plus resection Total (N=57), (N=59)

(N=27)% N (%) N (%)
1(3.7) 1(1.8)
2 (7.4) 3 (5.3)
2 (7.4) 3 (5.3)
1(3.7) 3 (5.3)
1(3.7) 2 (3.5)
0 (0.0) 1(1.8)
7 (25.9) 12 (21.1)
1(3.7) 2 (3.5)
2 (7.4) 6 (10.5)
2 (7.4) 2 (3.5)
3 (11.1) 3 (5.3)
1(3.7) 1(1.8)
3 (11.1) 5 (8.8)
6 (22.2) 10 (17.5)
1(3.7) 1(1.8)
(N=51) N (%) (N=59) N (%)
14 (27.5) 12 (20.3)
5 (9.8) 1(1.7)
10 (19.6) 10 (16.9)
5 (9.8) 4 (6.8)
7 (13.7) 6 (10.2)
4(7.8) 4 (6.8)
3 (5.9) 1(1.7)
1(2.0) 1(1.7)
9 (17.6) 8 (13.6)
7 (13.7) 4 (6.8)
2 (3.9) 2 (3.4)

Patients may have several complications; therefore, number of complications does not add up to the total number of patients.

*One patient treated by resection only.
RFA, radiofrequency ablation.

arms limited the referral for trial participation, and the study
had to be downscaled to the present randomized phase II
design in 2003. The phase II design of the present study clearly
limits definite conclusions on the benefit of combined
treatment on OS. Although the primary end point was met,
median OS was not statistically different between both arms.

In addition, OS was higher than expected in the systemic
treatment alone arm. At the time the study was designed,
survival data for systemic therapy in patients with
metastatic disease confined to the liver were still limited. A
median OS time of 22 months (corresponding to a 30-
month survival rate of ~38%) was anticipated based on
overall analysis of patients with metastatic colorectal cancer
[21, 22]. At the time of study design, few patients went on
to second-line treatment at the time of disease progression
(since in the late 1990s little or nothing was available), and
it was never anticipated that four out of five patients in
both arms of the study would be offered significant further
(and in some cases multiple) multidisciplinary
interventions at the point of first-line treatment failure.
The observed 30-month OS in the systemic treatment
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group comes closer to more recent studies in patients with
liver only disease [23-25].

The present study was originally designed as a randomized
phase III study to detect a difference in survival between both
arms. Due to slow accrual, the study was downsized to a
randomized phase II trial which does not allow any direct
comparison in OS. However, we observed a significant
improvement in PFS for patients treated by combination
treatment of RFA plus systemic treatment. Median PFS was
prolonged by nearly 7 months in the combined treatment group.
Given the limited power of the present study design to detect a
difference in OS, it remains to be awaited whether this effect on
PES translates into a difference in OS survival after longer
follow-up. The translation of improved PFS into prolonged OS
may be biased by imbalances in salvage treatments as well as by
potential inaccurate determination of PFS. Although the
percentage of patients undergoing salvage treatment was
comparable between both study groups, the choice of salvage
treatment was not balanced. In the systemic treatment group, a
significant higher percentage of patients received systemic
treatment as salvage treatment, while in the combined treatment
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10 | Overall Logrank test: p=0.218
0 T T T T T T 1 (years)
0 1 2 3 4 5 6 7
0 N Number of patients at risk : Treatment
38 59 52 43 27 15 5 1 systemic
31 60 53 44 27 19 7 1 - RFA+systemic
Overall Logrank test; p=0.025
0 T T T T T T  (years)
0 1 2 3 4 5 6 7
[0} N Number of patients at risk : Treatment
53 59 24 12 5 4 2 1 systemic
44 60 34 20 13 8 3 0 == RFA+systemic

Figure 1. Overall survival and progression-free survival. (A) Overall survival by treatment group. (B) Progression-free survival by treatment group. RFA,

radiofrequency ablation.

group, salvage treatment more often consisted of local treatment
by surgery or RFA. Apparently, it was felt by the treatment team
that RFA resulted in adequate local control of the liver lesions
allowing a wider indication for further local treatment of
recurrent disease. This imbalance in the salvage treatments
compromises the interpretation of OS data.

With regard to reliable assessment of PES, the compliance to
the tight follow-up protocol was high. Despite, it may be
argued that local recurrence after RFA is not always easy to
detect, which could result in an underestimation of PFS in the
RFA group. However, the imaging protocol to detect local
recurrence turned out to be quite accurate since during a

2624 | Ruers et al.

median follow-up of 4.4 years, the number of patients that
developed local recurrence, not detected as first site of
recurrence, was low (two cases only).

Furthermore, local control of liver metastases by RFA
caused a significant difference in the site of first progression
between both treatment groups. It may be hypothesized that
effective local control of the liver metastases by RFA
postponed disease progression until the presentation of
extrahepatic disease, which generally occurred at a later time
point. Although a longer PES in the combined treatment
group can be expected because of the high local control rate
of the liver lesions, the gain of almost 7 months in PFS is
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Figure 2. Salvage treatment of first progression by treatment group. Some
patients were treated by a combination of treatment modalities. *P < 0.001.
RFA, radiofrequency ablation.

clinically significant and may indicate a beneficial effect of
this approach.

In addition, with a small sample size there is always the risk
of imbalance in known or unknown patient characteristics
which can make one of the groups more ‘favourable’ than the
other. Although we did not observe any significant imbalances,
we cannot be completely affirmative that the observed
difference in PES is not influenced by any patient imbalance
between the arms.

RFA was safe and well tolerated. Tolerance to chemotherapy
was similar between both treatment arms and comparable to
other studies in which identical systemic treatment was given
after liver surgery [26]. HRQoL after RFA showed only a short
decline with recovery to baseline values within 8 weeks after
the procedure.

With the availability of an increasing number of local tumor
ablative techniques, the treatment options for patients with
non-resectable colorectal liver metastases increase considerably.
This is especially so at the present time when new medical
devices can be rapidly introduced without the need to subject
them for official approval of efficacy.

This present phase II study is the first randomized study on
the use of RFA for unresectable colorectal liver metastases. The
study shows that local tumor ablation by RFA in combination
with systemic therapy results in an excellent survival, which
however was also achieved in the control arm. Long-term
follow-up data of the present trial are awaited, but as the trial
is not powered to detect a difference in OS, definitive proof of
the benefit of RFA on OS may be difficult. The median PFS
was significantly prolonged by RFA plus systemic therapy.
Imbalances in salvage treatments between both study arms
may have impeded the translation of PFS into OS. Since the
study was not powered to detect differences in OS, the ultimate
effect of RFA on OS is still uncertain. Despite these limitations,
it is highly unlikely that ultimate efficacy on OS will ever be
tested again, given the difficult accrual of the present study.
Whether PFS, increasingly used in assessing the efficacy of
treatments in metastatic cancer, could be an acceptable
surrogate end point in such setting remains debatable.
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