
Abstract. Aim: To evaluate the efficacy of chemotherapy
plus bevacizumab as neoadjuvant or conversion treatment
for colorectal liver metastases (CLM). Patients and Methods:
A retrospective chart review was carried out of 74 patients
with CLM treated with neoadjuvant or conversion
chemotherapy plus bevacizumab. Results: The overall
response rate was 63.4%. An optimal morphological
response by computed tomography was reported in 35% of
patients. The rate of complete resection was 71.6%.
Complete or major pathological response (pR) was attained
in 58.2%. The median overall survival (OS) was not reached.
Median progression-free (PFS) and relapse-free (RFS)
survival were 14.6 and 8.7 months. Among patients reaching
an optimal pR, median OS was not reached (p=0.08), and a
trend towards longer RFS and PFS was seen. Conclusion:
Neoadjuvant or conversion chemotherapy with bevacizumab
is an active and tolerable option for CLM with minimal post-
surgery complications. Optimal pR is associated with a
longer OS and a trend for prolonged PFS and RFS.

Colorectal cancer (CRC) is a major cause of death due to
cancer worldwide and the second leading cause of cancer
mortality in Europe (1). The liver is the most common
metastatic site for CRC, with approximately 25% of patients
presenting with liver metastases at diagnosis and up to 50%
over the course of their disease. Surgical resection is

considered the only potentially curative treatment for patients
with resectable colorectal liver metastases (CLM) and
provides significant improvement of overall survival (OS)
(2, 3). However, only a small proportion of patients have
resectable disease at presentation (4). 

Preoperative chemotherapy combined with the
biological targeted agent bevacizumab allows tumor down-
sizing, thereby increasing the proportion of patients with
unresectable CLM who are subsequently able to undergo
liver resection (3, 5, 6). Adding bevacizumab to standard
chemotherapy has been demonstrated to improve OS (7)
and progression-free survival (PFS) (7, 8) compared with
chemotherapy alone in patients with metastatic CRC.
Moreover, several retrospective studies have demonstrated
higher optimal pathological response (pR) rates with
preoperative bevacizumab plus chemotherapy than with
chemotherapy alone after surgical resection (9-12).
However, these studies used heterogeneous methods and
criteria to assess pR. In addition, there are currently
limited prospective data on pR after CLM resection
following preoperative bevacizumab plus chemotherapy
treatment (13).

Despite the clear survival advantage of hepatic resection
of CLM, relapse is common (14). Clinical factors are
insufficient to stratify prognosis after CLM resection.
Therefore, in the era of tailored therapy, identification of
markers with prognostic value is an urgent clinical need in
order to optimize the clinical management of patients eligible
for bevacizumab-based preoperative treatment. Pathologic
response is considered a relevant prognostic factor of
survival after CLM resection following preoperative
chemotherapy (9, 15-17). There is now reasonable evidence
to suggest that pR may be an appropriate surrogate marker
of long-term efficacy for targeted agents although limited
data are available on its correlation with survival (11).
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This chart review study assessed the efficacy of
bevacizumab plus chemotherapy as neoadjuvant or
conversion treatment in terms of Response Evaluation
Criteria In Solid Tumors (RECIST) (18), morphological
response by computed tomography (CT), pR and long-term
outcome in patients with CLM under clinical practice
conditions. The association of pR following preoperative
bevacizumab treatment with survival was also evaluated.

Patients and Methods

Study design and patient population. This was a retrospective chart
review conducted at a Spanish University Hospital. The study was
carried out in accordance with the Declaration of Helsinki, all its
amendments and national regulations. The project was approved by
the Ethics Committee of the University General Hospital Gregorio
Marañón (Madrid) (approval number 392/13), which waived the
requirement for informed consent for retrospective collection of data
from patients’ medical charts.

Records for consecutive patients aged ≥18 years with CLM who
had received first- or second-line neoadjuvant or conversion
chemotherapy plus bevacizumab before undergoing hepatic
resection between 2005 and 2014 were retrospectively reviewed.
Data collection from patients’ hospital records included
demographic and clinical data, surgery-related data and clinical
management, and outcome.

The primary study endpoint was effectiveness of bevacizumab
plus chemotherapy in terms of response based on morphological
changes observed on computed tomography, RECIST-based
response and pR after CLM resection and also based on OS, PFS
and relapse-free survival (RFS). In addition, we evaluated the PFS,
RFS and OS stratified by pR. The relationship between morphologic
or RECIST response and pR was also assessed. Clinical response
was assessed based on RECIST criteria (18). The overall response
rate (ORR) was calculated as the sum of patients reaching a
complete (CR) or partial (PR) response as the best response
achieved during neoadjuvant or conversion treatment. Patients with
CR and PR were classified as responders and patients with stable
(SD) or progressive (PD) disease were defined as non-responders.

Pathological response was evaluated using previously determined
cutoff values for the percentage of residual tumor cells (9), and
categorized as complete (no tumor cells), major (<50% residual
tumor cells), or minor (≥50% residual tumor cells). Optimal
response was defined as complete or major pR and suboptimal pR
corresponded to minor response.

Morphological response was assessed using new morphological
criteria (19) and defined as optimal when metastases changed from
group 3 (heterogeneous attenuation with a thick, poorly defined
tumor–liver interface) or 2 (intermediate morphology that cannot be
rated as group 1 or 3) to 1 (homogeneous low attenuation with a
thin, sharply defined tumor–liver interface) or suboptimal
(incomplete, if the group changed from 3 to 2, and none if the group
number had not changed or increased). CT scans were performed
with 16 slice multidetector-row CT (Brilliance; Philips Medical
Systems, Eindhoven, the Netherland). Images were obtained at the
portal venous phase of enhancement after injection of 125 ml of
nonionic contrast medium (Iopamiro 300; Bracco, Milan, Italy) with
a power injector at a rate of 3 ml/s. Imaging commenced 70 s after
the start of the injection. Response evaluation was reviewed by a

radiologist who was blinded to pathological findings and patient
treatment.

In the absence of a standardized definition for resectability, it was
assessed by a multidisciplinary team including a liver surgeon, a
radiologist and a medical oncologist. Unresectable metastases were
those fulfilling at least one of the following criteria: no possibility
of upfront R0 resection of all hepatic lesions; <30% estimated
residual liver after resection; metastases in contact with major
vessels of the remnant liver. Patients with CLM and concomitant
extra-hepatic disease (EHD) were selected for surgery if they had
limited disease (lung or lymph node metastases, and up to five
lesions) and potentially resectable lesions. 

Statistical analysis. A descriptive statistical analysis was performed
on study variables. Continuous variables were compared using the
Mann–Whitney U-test, and categorical variables were compared
using the chi-squared or Fisher’s exact test.

OS was measured from the date of hepatic resection to the date
of death. RFS was calculated as the time from hepatic resection until
documented recurrence or death from any cause. PFS was calculated
as the time from neoadjuvant or conversion treatment initiation until
documented recurrence or death from any cause. The probability of
PFS, RFS and OS was estimated using the Kaplan–Meier method.
Log-rank tests were used to compare survival curves of different
subgroups. All patients who had received at least one dose of study
treatment were included in the safety analysis. The statistical analysis
was performed using the Statistical Package for the Social Sciences
(SPSS) version 18.0 (SPSS Inc, Chicago, IL, USA).

Results
Patient characteristics. Of 86 eligible patients, 12 were
excluded from the analysis due to non-fulfillment of
eligibility criteria: 11 did not receive bevacizumab plus
chemotherapy immediately before surgery and one did not
undergo hepatic resection and received radiotherapy instead.
The demographic and clinical characteristics of the 74
patients finally analyzed are shown in Table I. 

The median time from diagnosis of metastatic disease to
surgery was 7.9 (range=6.0-11.6) months. Of patients with
synchronous primary tumor (n=53), 92.2% underwent surgery,
which was performed before resection of CLM in 71.7% of
these patients. All patients underwent CLM resection, with a
median number of 6 (range=5-8) metastases resected. One-
stage liver surgery was performed in most patients (83.8%),
while nine (12.2%) patients underwent two-stage hepatectomy.
Portal vein embolization was performed in five (6.8%)
patients. A total of 21 (29.2%) patients underwent
radiofrequency ablation for CLM. The median number of
lesions treated by radiofrequency was 2 (range=1-3).

Surgical resection of CLM was performed after a median
of 6 (range=5-8) weeks from the last dose of bevacizumab
and 5 (range=4-7) weeks after the last dose of any drug
administered. Sixty-three (85.1%) and 10 patients (13.5%)
received a regimen containing bevacizumab as first- or
second-line treatment prior to hepatic resection, respectively.
The most frequent regimen used in combination with
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bevacizumab was fluorouracil-based chemotherapy doublets
including oxaliplatin (56.8%) and irinotecan (23.1%) (Table
II). Patients received a median of 7 (range=5-10)
chemotherapy cycles. The median time on first-line
neoadjuvant or conversion treatment was 3.7 (range=2.3-5.6)
months. About three-quarters of alI patients received adjuvant
chemotherapy after CLM resection. Among these, nearly 80%
of patients received bevacizumab-based adjuvant therapy
(Table II). Patients received a median of 6.0 (range=4.0-8.0)
cycles during a median of 3 (range=2.5-4.0) months. 

Clinical outcome. The summary of efficacy data is shown in
Table III. The ORR to preoperative treatment with

bevacizumab was 63.4%. None of the patients achieved CR
by RECIST. Out of 74 evaluable patients, 34 (46%) were
unsuitable for radiological evaluation by CT because of low-
quality images. Therefore, CT-based response was assessed
in 40 (54%) patients. Of these, 15 (37.5%) attained an
optimal morphological response.

R0 resection was achieved in 71.6% of patients. The eight
patients with initially unresectable metastases underwent
complete resection of CLM. A complete or major pR was
achieved by nearly 60% of patients. 

EHD was resected in all patients after surgical resection
of CLM (n=28). Eight (53.3%) patients underwent surgical
resection of lung metastases, and all local/regional
metastases (n=13) and other extrahepatic metastases (n=11)
were resected. Resection of EHD was complete (R0) in all
patients. 

With a median duration of follow-up of 35.7 (range=20.0-
53.2) months, median OS was not achieved. The 5-year OS
was nearly 60%, and 66.2% (n=49) of patients were alive at
the time of analysis. Sixty-one (82.4%) patients had
experienced relapse. The median RFS was 8.7 (95%
confidence interval=5.7-11.6) months. Median PFS was 1 4.6
(95% confidence interval=10.8-18.5) months (Figure 1).
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Table I. Patient demographic and clinical characteristics (n=74).

Variable                                                                         Value

Age at surgery (range), years
   Median (range)                                                      62 (53-70)
Gender, n (%)
   Male                                                                       41 (55.4)
   Female                                                                   32 (43.2)
   Missing                                                                    1 (1.4)
ECOG PS at diagnosis, n (%)a
   0                                                                             23 (31.1)
   1                                                                             51 (68.9)
Primary tumor, n (%)
   Colon                                                                     38 (51.4)
   Rectum                                                                  18 (24.3)
   Colon and rectum                                                   9 (12.2)
   Missing data                                                            9 (12.2)
Tumor disease presentation, n (%)
   Synchronous                                                          53 (71.6)
   Metachronous                                                        18 (24.3)
   Missing data                                                            3 (4.1)
Location of metastases, n (%)b
   Liver-only                                                             46 (62.2)
   Extra-hepaticc                                                       28 (37.2)
   Local/regional                                                       13 (17.6)
   Lung                                                                      15 (20.3)
   Other                                                                      11 (14.9)
   Multiple sites                                                          4 (5.4)
Resectability of metastases n (%)
   Initially resectable                                                  8 (10.8)
   Potentially resectable                                            56 (75.7)
   Unresectable                                                            8 (10.8)
   Missing                                                                    2 (2.7)
KRAS mutation status, n (%)
   Wild-type                                                               37 (56.9)
   Mutant                                                                   28 (43.1)

ECOG PS: Eastern Cooperative Oncology Group Performance Status;
5-FU/LV: 5-fluorouracil/leucovorin. Percentages may not add up to
100% due to rounding. aAt diagnosis of metastatic disease. bSome
patients had more than one metastatic site. cAt least one metastatic site
other than liver; only one patient had three sites.

Table II. Neoadjuvant or conversion first- and second-line treatment
with chemotherapy plus bevacizumab and adjuvant treatment after
resection of colorectal liver metastases.

Regimen                                                                              N (%)

Neoadjuvant or conversion treatment
   5-FU/LV + oxaliplatin                                                  35 (47.3)
   5-FU/LV + irinotecan                                                   12 (16.3)
   Capecitabine + oxaliplatin                                             7 (9.5)
   5-FU/LV + oxaliplatin + irinotecan                               6 (8.1)
   Capecitabine + irinotecan                                               5 (6.8)
   5-FU/LV                                                                          2 (2.7)
   5-FU/LV + oxaliplatin + cetuximab                              1 (1.4)
Second-line treatment (n=10)
   5-FU/LV + oxaliplatin + cetuximab                              3 (4.1)
   5-FU/LV + irinotecan + irinotecan                                1 (1.4)
   Capecitabine + cetuximab                                              1 (1.4)
   5-FU/LV + oxaliplatin                                                    1 (1.4)
Adjuvant treatment after liver resection
   Total                                                                               56 (75.7)
   Bevacizumab plus chemotherapy                                44 (78.6)
   Bevacizumab + 5-FU/LV + oxaliplatin                       18 (32.1)
   Bevacizumab + 5-FU/LV + irinotecan                          9 (16.1)
   Bevacizumab + capecitabine + oxaliplatin                   5 (8.9)
   Bevacizumab + 5-FU/LV                                               4 (7.1)
   Bevacizumab + capecitabine                                          3 (5.4)
   Othera                                                                              5 (9.0)

5-FU/LV: 5-Fluorouracil/leucovorin aBevacizumab-based adjuvant
treatment administered to <5% of patients (therapies received by one or
two patients each).



There were no significant differences in the clinical
outcome between patients with liver-only metastases and
those with EHD, although a trend for a longer RFS (9.4 vs.
7.4 months; p=0.089), DFS (15.4 vs. 12.7 months; p=0.078)
and OS (not reached vs. 40.3; p=0.158) was seen in patients
with liver-only disease. 

A significantly longer RFS and a trend for a prolonged
PFS was achieved in patients who received adjuvant
treatment after hepatic resection compared with those who
did not (RFS: 9.5 vs. 3.5 months; p=0.001; PFS: 16.9 vs. 9.1
months; p=0.079). The median OS was not achieved
irrespective of the administration of adjuvant therapy
(p=0.480).

Association of pathological response with PFS and OS.
While the median OS in patients with a minor response was
37.4 months (5-year OS=45.8%), it was not reached for
patients reaching an optimal pR (5-year OS=67.9%)
(p=0.08). Similarly, a trend to a longer PFS and RFS was
seen in patients who achieved an optimal pR (PFS: 16.8 vs.
12.7 months, p=0.201; RFS: 9.4 vs. 6.2 months, p=0.107)
(Figure 2).

Association between morphological, RECIST and
pathological response. Patients achieving a suboptimal
morphological response were more likely to attain a minor
pR compared with RECIST non-responders [12/13 (92.3%)
vs. 4/13 (30.8%); p=0.019]. However, the proportion of
patients who achieved a complete or major pR was similar
between morphologic and RECIST responders [14/26
(53.8%) vs. 17/26 (65.4%); p=0.415].

Clinical outcome according to KRAS mutation status. The
ORR was 68.4% and 50.0% in patients with wild-type KRAS
and in those carrying KRAS mutations, respectively
(p=0.130). The median OS for patients with KRAS-mutated
tumors was 37.4 months and was not reached in those with
wild-type KRAS (p=0.496). Similarly, patients with wild-type
KRAS tumors attained a longer, albeit nonsignificant, median
PFS and RFS compared with those carrying KRAS mutations
(15.4 vs. 11.4, p=0.326; 10.5 vs. 6.2 months; p=0.311).

Safety. All patients included in the study were considered
evaluable for safety analyses (n=74). Thirteen patients
experienced at least one adverse event. A total of 61 (82%)
did not suffer any grade 3/4 adverse event before surgery.
The most frequent grade 3/4 adverse events were neutropenia
and diarrhea in four patients each.

Postoperative complications. The median hospitalization was
9 (range=6-16) days. Thirty patients (40.5%) suffered from
at least one postoperative complication. Intra-abdominal
infection (n=6, 8.1%), pneumonia (n=6, 8.1%) and wound

infection (n=5, 6.8%) were the most frequent complications
followed by anastomotic leak (n=2, 2.7%), hepatic failure
(n=2, 2.7%), reintervention (n=2, 2,7%), bile leak (n=2,
2.7%), and paralytic ileus (n=2, 2.7%). There were no deaths
due to complications of surgery.

Hepatotoxicity. Thirty (40.5%) patients experienced post-
surgery liver toxicity at least once. The most frequently
reported hepatic toxicities were steatohepatitis (20.3%) and
sinusoidal dilatation (14.9%). Among 11 patients with
sinusoidal dilatation, nine (82%) patients had received first-
or second-line oxaliplatin-based chemotherapy. Of 15
patients experiencing steatohepatitis, six (40%) had been
treated with irinotecan.

Discussion

This retrospective chart review provides additional evidence
supporting the benefit of neoadjuvant or conversion
bevacizumab with chemotherapy in terms of tumor response,
pR and long-term outcome after CLM resection in clinical
practice. Additionally, this strategy was demonstrated to be
tolerable, with minimal post-surgery complications. Of note,
our findings confirm the association between pR and OS
after CLM resection.
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Table III. Summary of efficacy outcomes for neoadjuvant or conversion
chemotherapy plus bevacizumab.

Variable                                                                         Value

RECIST response, n (%)
   Complete                                                                 0 (0.0)
   Partial                                                                    45 (60.8)
   Stable disease                                                        24 (32.4)
   Disease progression                                                 2 (2.7)
   Unknown                                                                  3 (4.1)
   Overall response rate                                             45 (63.4)
   95% CI                                                                    51.1-74.3
Morphological response, n (%)
   Optimal                                                                  14 (18.9)
   Incomplete                                                             11 (14.9)
   None                                                                       15 (20.3)
   Not available                                                          34 (45.9)
Resection, n (%)
   Complete (R0)                                                       53 (71.6)
   Incomplete (R1)                                                     19 (25.7)
   Unknown                                                                  2 (2.7)
Pathological response, n (%)
   Complete                                                                 5 (6.8)
   Major                                                                     38 (51.4)
   Minor                                                                     26 (35.1)
   Unknown                                                                  5 (6.8)

CI: Confidence interval; RECIST: Response Evaluation Criteria in Solid
Tumors (18). 
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Figure 2. Kaplan–Meier curves for progression-free (A), overall (B) and
relapse-free (C) survival according to pathological response (optimal vs.
suboptimal response). 95% CI: 95% Confidence interval; mo.: months.

Figure 1. Kaplan–Meier curves for progression-free (A), overall (B) and
relapse-free (C) survival. 95% CI: 95% Confidence interval; mo.: months.



The RECIST ORR achieved after neoadjuvant or
conversion bevacizumab treatment (63%) was similar to
previous retrospective and prospective experience on the
efficacy of preoperative bevacizumab in patients with CLM
(13, 20, 21). It is worth noting, as a descriptive comparison
only, that the ORR was comparable to that reported in the
phase II OLIVIA study in selected patients with liver-limited
disease, in whom bevacizumab plus chemotherapy seems to
be more effective (13). 

The median PFS noted in this analysis lies within the
range of that reported in previous phase II studies with
preoperative bevacizumab plus chemotherapy regimens in
patients with unresectable liver-only metastases (6, 13, 22).
In addition, the PFS benefit is also comparable to that
obtained with cetuximab plus chemotherapy (23) and with
panitumumab (24) in patients with unresectable liver-limited
disease. Median time to OS after hepatic resection was not
reached in our series. This favorable impact on survival is in
line with that reported in the FOLFOX arm of the phase II
OLIVIA study (13). Notably, our results also confirm the
RFS attained in the bevacizumab plus FOLFOX arm in the
aforementioned study (13).

It is noteworthy that the clinical outcome data shown in
this study, with approximately 40% of patients with EHD,
are similar to those reported in previous studies wherein only
patients with liver-limited disease were included (6, 13, 22).
Although the presence of EHD has traditionally been
considered a contraindication to liver resection (25),
evidence has emerged regarding the improvement of
prognosis when hepatic resection is performed in patients
with CLM and limited EHD (26-29). Resection of CLM
when EHD is present can result in a similar survival rate to
that obtained in patients with liver-only metastases (30). In
our study, it must be taken into account that most patients
with EHD had only one site of metastasis and lung
metastases, which has been associated with a similar survival
to liver-only metastases (31). 

The clinical benefit of bevacizumab in metastatic CRC has
been shown to be independent of KRAS mutation status (8,
32). However, other studies suggest a correlation of KRAS
mutation with a higher risk of recurrence and poorer survival
in patients undergoing CLM resection (33). Accordingly, we
found a trend for a superior, although not significant benefit
in terms of ORR, OS and RFS, in those patients carrying
KRAS wild-type tumors.

The major and complete pR rates achieved in our series
were comparable to those reported in the bevacizumab plus
oxaliplatin-based arm of previous retrospective studies where
the same criteria for pR assessment were used (9, 10). The
optimal pR benefit was also consistent with the only
prospective study evaluating histopathological response after
CLM resection following preoperative bevacizumab
treatment (57%) (13). However, comparison with previous

studies (9-12) is limited by the heterogeneity in the methods
and criteria used to assess pR.

Pathological response to preoperative chemotherapy has
been demonstrated to correlate with improved survival (9).
However, there are limited data regarding the potential
correlation between pR and survival when preoperative
bevacizumab is added to chemotherapy (11). Our findings
showed that optimal pR is associated with a longer OS
compared with those with minor or no response (median OS
not achieved vs. 37.4 months). Although this was not
statistically significant according to the conventional
threshold of significance (p<0.05), a clear long-term benefit
was obtained in patients achieving optimal pR, therefore
confirming the limited experience in this regard (11). More
recently, poorer PFS and OS have been associated with low
grade of pR after neoadjuvant treatment with bevacizumab
or cetuximab (34). Our results therefore support the role of
pR as a surrogate marker for survival outcome after
preoperative bevacizumab treatment followed by CLM
resection although robust evidence of their prognostic value
awaits prospective validation.

We found that in contrast to RECIST response, CT-based
morphological changes correlated with pR after CLM
resection. Consistent with previous data (19), suboptimal
morphological response was significantly associated with
poor pR. However, optimal morphological response was not
superior to RECIST in predicting major pR. Morphological
criteria seem to be a better surrogate marker of pR than
RECIST response (35). However, morphological changes in
the tumor do not always seem to be correlated with complete
pR (9). Further prospective research is warranted to
adequately assess the ability of morphological response to
predict pR. 

This analysis also suggests that neoadjuvant or conversion
treatment with chemotherapy plus bevacizumab is well
tolerated. Toxicity related to this treatment strategy was
generally mild and manageable, and no treatment-related
deaths were reported. Safety findings are in line with phase
III trials with bevacizumab plus oxaliplatin- or irinotecan-
based doublet regimens (7, 8), with no new or unexpected
signs detected. Consistent with previous randomized trials
(7, 8, 32), the most common severe adverse events were
neutropenia and diarrhea.

Bleeding and wound-healing complications are common
potential bevacizumab-related adverse events that can
influence continuation of perioperative therapy. Consistent
with previous data, we found that the addition of
bevacizumab to standard chemotherapy resulted in minimal
post-surgery complications (36). Indeed, no wound healing
or bleeding post-surgery complications were reported
according to previous experience (37) and there were no
deaths due to complications of surgery. Of note, we found
that bevacizumab plus chemotherapy treatment was
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continued after surgical resection in a high proportion of
patients.

Neoadjuvant use of oxaliplatin-based chemotherapy has
been associated with an increased risk of sinusoidal injury
and subsequent postoperative morbidity (9, 17), while
irinotecan is associated with hepatic steatosis (17).
Considering the low rate of sinusoidal dilatation obtained, this
analysis supports the protective effect against sinusoidal
injury of adding bevacizumab to chemotherapy (11). The rate
of sinusoidal injury was even lower than that reported in
previous studies (12, 38), where only preoperative
oxaliplatin-based regimens plus bevacizumab were evaluated.

The main limitation of this analysis arises from the
obvious limitations of a retrospective chart review that uses
existing medical data recorded for reasons other than
research, including incomplete or unrecorded documentation.
In particular, safety data must be considered with caution
given that these came from a retrospective review of medical
records where it is likely that information on adverse events
may has been under-recorded. In addition, safety results must
be interpreted within the context of the current safety
management systems in the participating hospital. Another
limitation is that the small sample analyzed for
morphological response does not allow us to draw firm
conclusions about its association with pR.

Despite the above limitations, this analysis provides
updated real-world data on clinical management and
outcome of patients undergoing CLM resection after
neoadjuvant or conversion treatment with bevacizumab plus
chemotherapy. The strengths of this study include
comprehensive analysis of efficacy endpoints using
consistent methodology at a single Spanish University
Hospital, and a relatively large and homogeneous sample of
nonselected patients with CRC. Our data, although modest,
are therefore particularly interesting in the context of the
heterogeneity regarding methodology, resectability and
tumor response criteria in this setting.

In conclusion, this analysis supports the use of
bevacizumab plus chemotherapy, mainly based on oxaliplatin
or irinotecan doublets, as an effective neoadjuvant or
conversion treatment option for patients with CLM, with
manageable toxicity, and sustains the potential prognostic
value of pR in long-term outcome. Furthermore, this study
demonstrated a low risk of postsurgical morbidity and
mortality, including no bleeding events or wound-healing
complications and no deaths after surgical resection.
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