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Summary

Purpose: In patients with colorectal liver metastases (CLM)
a long term survival and the probability of cure might be
achieved through the surgical treatment of metastatic sites
after prior application of systemic treatment. The purpose of
this study was to assess the survival of patients with unre-
sectable CLM treated with bevacizumab (bev) and FOLFOX4
(FOLFOX-bev) and to compare survival according to patient,
disease and treatment characteristics.

Methods: This research included 110 patients with unresect-
able CLM treated with FOLFOX-bev. Treatment response and
resectability were estimated every 3 months. If resectabil-
ity was achieved, patients were operated on and followed.
Patient, disease and treatment characteristics in patients
with and without hepatectomy were compared. Survival was
estimated according to Kaplan-Meier method. Comparison
of survival according to patient, disease and treatment char-
acteristics was performed using log-rank test.

Results: In patients with hepatectomy, treatment response

Introduction

Colorectal cancer (CRC) is one of the leading
causes of cancer morbidity and mortality world-
wide [1]. In Europe, this is the second most com-
mon cancer and the second cause of cancer-related
deaths, with about 500,000 new cases and 243,000
deaths in 2018 [2]. Nearly three quarters of patients
will have metastatic colorectal cancer (mCRC),
diagnosed either initially or during the disease
course [3]. mCRC is commonly treated with pallia-

was significantly more frequent (63, 63% vs 106, 66%,
p<0.001). One- and three-year survival rate for the whole
group was 87, 3% and 36, 1%, respectively; median over-
all survival (OS) was 23 months (95%CI 19, 63-28, 20).
One- and three-year survival for patients with hepatectomy
was 98, 48%, and 54, 76%, respectively; median OS was
35 months (95%CI 28, 83-41, 17). Three-year survival was
significantly better in patients with hepatectomy (HR=3.775;
95%CI 2.150-6.627, p<0.001), older than 60 years (p=0.033),
those without extrahepatic metastases (p=0.008) and those
with treatment response (p=0.05).

Conclusion: Significantly better survival had patients with
hepatectomy, treatment response, older than 60 years and
without extrahepatic metastases. FOLFOX4-bev is effective
treatment for molecularly unselected patients.

Key words: bevacizumab, colorectal cancer, hepatectomy,
liver metastases, survival

tive chemotherapy and linked with poor prognosis
[4]. However, in patients with metastases confined
to the liver, a long term survival and probability of
cure might be achieved with the surgical treatment
of metastatic sites [5,6].

Although about 20-30% of mCRC patients have
liver-limited metastases, for the majority of them
liver resection with curative intent is not possible
unless chemotherapy is used [7,8]. The aim of ap-
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plied systemic therapy is to provide optimal down-
staging in order to make liver surgery feasible and
complete (RO resection) and to deal with eventual
micrometastatic foci that remained undetected.
When resection of colorectal liver metastases
(CLM) is upfront technically feasible but negative
prognostic features are present, systemic treatment
prior to liver surgery is also required in order to
achieve the best possible outcome [9,10].

A combination of oxaliplatin, leucovorin and
5-fluorouracil given as a bolus and continuous in-
travenous infusion and bevacizumab (FOLFOX-bev)
has been well accepted and effective as a first line
regimen for mCRC. The aim of this study was to as-
sess the survival of mCRC patients with CLM initial-
ly not suitable for resection who were treated with
FOLFOX-bev and to compare the survival according
to patient, disease and treatment characteristics.

Methods

Patients

Patients with CLM that were unsuitable for upfront
resection (potentially resectable or unresectable), treat-
ed with FOLFOX-bev in the Clinic of Oncology, Clinical
Center Nis, Serbia, from January 2010 to June 2017 were
included.

Inclusion criteria: age =18 years, ECOG performance
status 0-1, histologically verified colorectal adenocarci-
noma and contrast enchanced MSCT-proven unresect-
able metastases limited to the liver or liver and other
organs that were resectable or already ressected (ovary,
lungs, small bowel, omentum and peritoneum). Potential
resectability was defined after MSCT scan analysis by an
experienced hepatobiliary surgical team. The criteria for
unresectability were: not possible upfront RO/R1 resec-
tion of all hepatic lesions, <30% estimated residual liver
volume after resection or metastases in contact with ma-
jor vessels of the remaining liver. The total number of
patients included in the study was 110.

Therapy and assessment

After assessing complete blod count and biochemi-
cal analysis, urinalysis, ECG and echocardiography, all
patients started FOLFOX4 chemotherapy (oxaliplatin
85 mg/m?on day 1, leucovorin 200 mg/m?, 5-FU 400 mg/m?
bolus and 600 mg/m? 22-hour continuous intravenous
infusion on days 1 and 2, repeated every 2 weeks) and
bevacizumab (5mg/kg, repeated every 2 weeks).

Response evaluation according to Response Evalu-
ation Criteria in Solid Tumours (RECIST v.1.1) and re-
sectability were assessed using contrast enhanced MSCT
scan every three months (after 5 cycles). Patients whose
metastases became resectable were operated on 6 weeks
after the last chemotherapy and closely followed after-
wards (clinical examination, laboratory analyses, tumor
marker CEA and abdominal echosonography every 3
months and contrast enhanced MSCT scan that was done
postoperatively (at least 4 weeks after hepatectomy) and

every 6 months afterwards). Upon progression, patients
were treated with available systemic and loco-regional
procedures where appropriate.

Data

Age, sex, comorbidities, location of the primary tu-
mor, number of liver metastases, synchronous (within
3 months of primary tumor surgery) or metachronous
(more than 3 months after primary tumor surgery), liver
involvement, time from the surgery of primary tumor to
appearance of liver metastases for metachronous liver
involvement, number of FOLFOX-bev chemotherapy
cycles, response to chemotherapy, resectablity, type of
liver surgery and histopathologic analysis of resected
metastatic liver, disease free survival (DFS - time from
liver surgery to documented disease progression), the
total number of systemic therapy lines, the total number
of surgical interventions and local ablative procedures
and overall survival (OS- number of months from CLM
diagnosis to death) were collected.

Response rate to FOLFOX-bev regimen and resecta-
bility were calculated. Patient, disease and treatment
characteristics in patients with and without hepatec-
tomy were compared. Survival of all patients and com-
parison of survival according to age, gender, primary
tumor localization, timing of liver metastases, number
of metastases, extrahepatic disease presence, treatment
response and hepatectomy were performed.

Statistics

Statistical analyses were performed using SPSS
statistical software, version 16.0 for Windows. Descrip-
tive statistics were used for qualitative and quantitative
assessment of the results: absolute numbers, relative
numbers (%), mean value (), standard deviation (SD),
and median value. Independent two-sided t-test, non-
parametric Mann-Whitney U test and chi-square (x?) test
were applied to compare variables between the groups,
where appropriate. Survival was estimated using the
Kaplan-Meier method. Survival curves were compared
using the log-rank test. P values <0.05 were considered
statistically significant.

Results

Patients

From 110 patients, 75 (68.2%) were men and
35 (31.8%) women. The average age of patients was
60.81+9.47 years, the youngest being 28 and the old-
est 81 years old. Men were significantly older than
women (62.22+9.14 vs 57.80+9.58; p=0.022). The
most frequent comorbidity was arterial hyperten-
sion (27, 27%) and diabetes type 2 (8.18%). A history
of malignancy other than CRC had 4 (549%) patients.

Disease characteristics

There was no statistically significant difference
in the localization of primary tumor (p=0.209). The
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number of patients with synchronous metastases
was significantly higher than with metachronous
metastases (60.9% vs 39.1%, p=0.022). The mean
time to appearance of metachronous disease was
19.23+16.57 months. The average number of liv-
er metastases was 2.90+1.49; Table 1). Multiple
liver metastases (=5) had 40 patients (36.36%).
Resected/resectable metastases in organs other
than liver were present in 19 patients (17.27%)
(Table 1).

Treatment

The average number of received FOLFOX4+bev
chemotherapy cycles was 5.76+2.05. Complete re-

Table 1. Disease characteristics and treatment modalities

sponse (CR) was documented in 8 patients (7.4%)
and 61 patients (56.48%) had partial response (PR).
Response rate was 63.88%. The most frequent type
of response was PR, and the most uncommon CR,
which was statistically significant (p<0.001). Sta-
ble disease (SD) was documented in 13 patients
(12.03%) and progression (PD) in 26 (24.07%). Liver
resection rate was 61.1% (Table 1). RO hepatectomy
was performed in 61 patients (92.42%) and R1 re-
section was verified in 5 patients (7.57%). Postoper-
ative chemotherapy received 25 patients (37.88%).
Median DFS for the group with CLM resection was
8 months (95%CI 9.05-15.55). In 52 from 66 pa-
tients (78.79%) recurrence was documented.

2

Characteristics and modalities n (%) / mean+SD b P
Localization of primary tumor 3.127 0.209
Left colon 28 (25.5)
Right colon 40 (364)
Rectum 42 (38.2)
Liver metastases 5236 0.022
Synchronous 67 (60.9)
Metachronous 43 (39.1)
Time to appearance of metachronous liver metastases 19.23+16.57
Number of liver metastases 2.90+1.49
Other metastatic sites 19 (17.27)
Number of FOLFOX4+bev cycles 5.76+2.05
Therapy response (RECIST) 52.455 <0.001
CR 8(74)
PR 61 (56.48)
SD 13 (12.03)
PD 26 (24.07)
Liver resection 66 (61.1)
Surgical procedures
Metastasectomy 48 (72.72)
Segmentectomy 28 (42.42)
Lobectomy 6 (9.09)
Two-stage hepatectomy 3 (4.54)
Simultaneous operation of primary tumor and liver metastases 7 (10.6)
Local ablative procedures
Sclerosation 2(1.81)
RFA 2 (1.81)
Palliative radiotherapy 6 (545)
Number surgical resections
1 59 (53.63)
>1 12 (10.9)
Total number of chemotherapy lines
1 22 (20)
2 32 (29.09)
3 43 (39.09)
4 8(7.27)
5 5 (4.54)
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Table 2. Patient, disease and treatment characteristics according to hepatectomy
Characteristics Hepatectomy x?/*Z p
Yes No
n(%) n (%)
Gender 0.698 0.403
Men 47 (71.2) 28 (63.0)
Women 19 (28.8) 16 (36.4)
Age, mean+SD 61.09+9.75 60.41+9.11 0.396 0.713
Localization of primary tumor 4251 0.119
Left colon 14 (21.2) 14 (31.8)
Right colon 29 (43.9) 11 (25.0)
Rectum 23 (34.8) 19 (43.2)
Liver metastases 0.102 0.750
Synchronous 41 (62.1) 26 (59.1)
Metachronous 25(37.8) 18 (40.9)
Time to appearance of metachronous liver metastases, mean+SD 17.84+12.70 21.17+21.06 0.284* 0.776
Number of liver metastases, mean+SD 3.18+1.46 3.54+1.49 1.229* 0.219
Number of FOLFOX4-bev cycles, mean+SD 6.03+2.11 5.36+1.92 1.661* 0.097
Response to therapy (CR+PR) 42 (63.63) 7 (16.606) 22.845 <0.001
* Mann-Whitney U test
Table 3. Three-year survival according to patient, disease and treatment characteristics
Characteristics x SE 95%CI Log rank test p
Gender 0.090 0.765
Men 24.32 1.39 26.61-27.04
Women 24.69 2.28 14.97-29.16
Age, years 4.525 0.033
<60 20.69 1.386 17.00-24.31
>60 27.71 1.35 25.05-30.36
Localization of primary tumor 1.517 0.468
Right colon 21.72 2.36 17.09-26.36
Left colon 25.89 1.95 22.05-29.73
Rectum 25.06 1.87 21.28-28.76
Number of liver metastases 2.993 0.084
1-4 26.25 1.57 23.17-29.34
>5 21.88 1.73 18.49-25.28
Appearance of liver metastases 0.075 0.784
Synchronous 24.57 143 21.78-27.37
Metachronous 24.18 2.15 19.96-28.40
Extrahepatic metastases 7.074 0.008
No 25.50 1.31 22.93-28.06
Yes 18.25 2.08 14.18-22.32
Response to therapy 7.871 0.005
CR+PR 29.75 1.36 23.102-32.49
SD+PD 21.83 1.52 18.85-24.81
Hepatectomy 25.143 <0.001
Yes 30.26 1.31 27.69-32.83
No 18.16 1.63 14.97-21.35

SE: standard error
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There were no statistically significant differ-
ences in gender, age, primary tumor localization,
synchronous/metachronous liver metastases, time
to appearance of metachronous metastases, num-
ber of liver metastases and the number of preop-
erative chemotherapy cycles administered between
patients with and without liver resection. Re-
sponse to therapy was significantly more frequent
in patients with hepatectomy (63.63% vs 16.66%,
p<0.001) (Table 2).

Survival

One- and three- year survival rate for the whole
patient cohort was 87.3% and 36.1%, respectively.
Median OS of patients with CLM treated with FOL-
FOX-bev was 23 months (95%CI 19.63-28.20).

One- and three- year survival for patients with
hepatectomy after chemotherapy were 98.48%,
and 54.76%, respectively. One- and three- year
survival for patients without hepatectomy were
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Figure 3. Kaplan-Meier curves of three-year survival ac-
cording to other metastatic sites (p=0.008).
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Figure 1. Kaplan-Meier curves of three-year survival ac-
cording to hepatectomy (p<0.001).
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65.9% and 15.79%, respectively. Patients in which
liver surgery was done had median OS of 35
months (95%CI 28.83-41.17) and in patients with-
out liver resection the median OS was 15 months
(95%CI 13.37-16.63). Three-year survival was
significantly better in patients with hepatectomy
(HR=3,775, 95%CI 2.150-6.627, p<0.001) (Table 3,
Figure 1).

Three-year survival was significantly better in
patients older than 60 years (p=0.033) (Table 3, Fig-
ure 2), in patients without extrahepatic metastases
(p=0.008) (Table 3, Figure 3) as well as in patients
with documented response to treatment (CR and
PR) (p=0.005, Table 3, Figure 4).

There were no statistically significant differ-
ences in three-year survival according to gender
(p=0.765), localization of primary tumor (p=0.468),
appearance of primary metastases (synchronous/
metachronous) (p=0.784) as well as number of liver
metastases (p=0.084) (Table 3).
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Figure 4. Kaplan-Meier curves of three-year survival ac-
cording to response to therapy (p=0.005).
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cording to age (p=0.033).
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Discussion

Several studies have reported excellent long-
term survival rates after hepatic resection follow-
ing induction chemotherapy in patients with un-
resectable CLM [11-15]. Since the resection rates
strongly correlate with the response to preopera-
tive treatment [106], for the systemic treatment of
unresectable CLM the most efficient regimens
should be used. Although the addition of bevaci-
zumab to FOLFOX chemotherapy has not demon-
strated improvement in response rate, there are
findings to support the use of FOLFOX-bev in the
preoperative treatment of CLM. Bevacizumab has
shown to improve pathological response, which is
found to correlate with patient outcomes [17,18].
Furthermore, it prevents a “blue liver syndrome”,
liver injury caused by sinusoidal obstruction from
oxaliplatin chemotherapy [17], associated with
higher complication rates of major hepatectomy,
early recurrence and poorer long-term survival af-
ter surgical treatment of CLM [19,20]. Bevacizumab
improved DEFS after hepatectomy [21], proving its
utility in the preoperative treatment of CLM.

Similarly to other reported studies [22-26], in
our research FOLFOX-bev regimen yielded a re-
sponse rate of 63.88%. In the OLIVIA trial [24],
resection rate after mFOLFOX6-bev was 49%, with
RO resection of 23%. In TRICCO808 study [25],
mFOLFOX6-bev provided hepatectomy in 53.3%
of patients and RO resection in 44, and 4%. Both
mentioned multicenter prospective trials were per-
formed in patients with clearly unresectable, mas-
sive liver disease. In our patient group, 36.36% of
patients had multiple liver involvement (=5 metas-
tases) and the average number of metastases was
2.90+1.49. This explains the higher resection rate
in our study (61.1%). Our results showed that re-
sponse to therapy was significantly more frequent
in patients with hepatectomy (63.63% vs 16.16%,
p<0.001), stressing the importance of therapeutic
regimen effectiveness for achieving resectability.
In the study of Beppu et al, responders to chemo
and targeted therapy were identified as independ-
ent predictive factors for conversion hepatectomy,
as well as left-sided colon or rectal cancer, H1/H2
metastases and the absence of extrahepatic metas-
tases [27]. However, significant difference in the
primary tumor localization and the number of me-
tastases between patients with and without liver
resection in our research has not been found.

According to guidelines, for the initially un-
resectable CLM, doublet chemotherapeutic com-
binations with bevacizumab or cetuximab, as well
as triplet consisting of fluorouracil, oxaliplatin
and irinotecan in combination with bevacizumab

(FOLFOXIRI-bev) are preferred [10]. A recent meta-
analysis of trials using FOLFOXIRI-bev reported
an overall objective response rate of 69%, and RO
resection rates of 62.2% and 54.7% for the sub-
group of liver-limited disease [28]. There are data
which prove superiority of FOLFOXIRI-bev in di-
rect comparison with mFOLFOX6-bev regimen [24].
However, the toxicity of triplet combination is sub-
stantial, and potentially harmful to older and frag-
ile patients. Cetuximab combined with FOLFOX/
FOLFIRI regimens provided better response rates
in patients with unresectable CLM in RAS wild
type subpopulation [29]. In KRAS non-mutant pa-
tients cetuximab-mFOLFOX6 showed significantly
better response and resection rates compared to
mFOLFOX-bev [30], providing the rationale for the
use of combined targeted and chemotherapy ac-
cording to RAS status [31].

Hepatectomy and overall response have been
defined as independent prognostic factors in pa-
tients with CLM [27,32]. The main parameter which
affected survival of our patients was hepatectomy.
The median OS of 35 months (95%CI 28.83-41, 17)
in patients with resected CLM was significantly
better than 15 months (95%CI 13.37-16.63) in
non resectable patients (HR=3.775, 95%CI 2.150-
6.627, p<0.001); three-year overall survival rate
was 54.76% for the patients with hepatectomy vs
15.79% without hepatectomy. The reported median
survival in patients with hepatectomy after mFOL-
FOX-bev of 43.1-month and three-year OS rate of
61.3% [15] might actually be comparable with our
results, if we have in mind the humble resources of
our healthcare system and problems with drug ac-
cess that definitely affect patient survival. Similar
to aforementioned studies, in our study response to
treatment has also reflected in significantly better
0OS (29.75 vs 21.83 months; p=0.005), as well as the
absence of extrahepatic metastases (25.5 vs 18.25
months; p=0.008).

Age is a significant predictor of OS in the
mCRC patients, with the youngest and oldest pa-
tients showing worse survival than patients of mid-
dle age [33]. Survival rates of patients after hepatic
resection of CLM tend to be lower in younger (<40
years) compared to the older patients; young pa-
tients have more recurrences and significantly low-
er PFS than elderly [34]. Our results showed better
survival of patients older than 60 years than that of
younger patients (27.71 vs 20.69 months, p=0.033).
It seems that young patients have aggressive and
more advanced disease forms and higher number
of risk factors, which negatively affect survival.
The results suggest a possible value of more in-
tensive systemic treatment approach for the young
patients in order to improve their survival.

JBUON 2020; 25(1): 217



218

Treatment of liver metastases from colorectal cancer

In the treatment of patients with CLM, preop-
erative therapy is of the most importance, since it
enables complete resection and improves surviv-
al. Selection of patients with liver-limited disease
and administering intensive chemotherapeutic
regimens in combination with targeted therapy for
conversion might improve outcome, especially in
young patients. However, hepatectomy has proved
to be crucial for long-term survival in metastatic
colorectal liver disease. To conclude, FOLFOX4-
bev regimen is an effective preoperative treatment
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