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Purpose: Bevacizumab is a monoclonal antibody that binds to vascular endothelial growth factor
A. It is currently used in combination with chemotherapy to treat metastatic colorectal cancer. This
therapy is not equally effective in every patient; in some, mechanisms of resistance arise that
remain poorly understood. The aim of the present work was to determine whether the expression of
26 miRNAs could be associated with the effectiveness of bevacizumab plus chemotherapy, with
progression-free survival (PFS), and with overall survival (OS) in metastatic colorectal cancer.
Patients and Methods: Paraffin-embedded biopsies from 76 patients with metastatic
colorectal cancer were collected to isolate miRNAs. The expression of 26 miRNAs was
analyzed by quantitative RT-PCR. For the purpose of analysis, patients were classified as
either “responders” (PFS >6 months since beginning treatment) or “non-responders” (PFS <6
months). For the analysis of PFS and OS, patients were classified into two groups using the
median gene expression value as the cut-off point (“high” [>50% percentile] or “low” [<50%
percentile]). Time-to-event data were analyzed using the Kaplan—Meier method and com-
pared by the log rank test. Cox regression was used to estimate hazard ratios (HR) and their
95% confidence intervals.

Results: miR-7-5p and miR-10a-5p were more strongly expressed in non-responders than
responders (p=0.049 and p=0.043, respectively), and OS was poorer in patients showing these
higher expression levels (HR=2.54, 95% CI 1.42-4.55, p=0. 001, and HR=1.81, 95% CI 1.02—
3.20, p=0.039, respectively). The overexpression of miR-143-3p, however, was associated with a
better prognosis and significantly better PFS (HR=0.57; 95% CI: 0.33-0.96; p=0.033).
Conclusion: High expression values for miR-7-5p and miR-10a-5p might be considered
markers of a poorer prognosis in patients with metastatic colorectal cancer treated with
bevacizumab plus chemotherapy, while the same for miR-143-3p might be a marker of better
outcomes.

Keywords: miRNAs, colorectal cancer, bevacizumab, paraffin-embedded biopsies,
progression free survival, overall survival

Introduction

MicroRNAs (miRNAs) are a class of non-coding, short, single-stranded, and
strongly conserved RNAs with an important role in regulating gene expression at
the post-transcriptional level.! They are involved in cell differentiation, prolifera-
tion, invasion, apoptosis, and in tumorigenesis, both as oncogenic elements and
oncosuppressors.” Specific miRNAs have been reported to regulate the angiogenic

process via the exertion of pro- or anti-angiogenic effects.’

Received: 2 April 2021
Accepted: 20 May 2021
Published: 29 September 2021

Pharmacogenomics and Personalized Medicine 2021:14 1263-1273 1263
© 2021 Romero-Lorca et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
BY N

terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing
the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-3881-8345
http://orcid.org/0000-0002-1474-2043
http://orcid.org/0000-0002-6695-1509
http://orcid.org/0000-0001-9237-8614
http://orcid.org/0000-0001-7545-1170
mailto:ana.fernandez@universidadeuropea.es
mailto:ana.fernandez@universidadeuropea.es
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Romero-Lorca et al

Dove

The inhibition of angiogenesis during tumor growth is
standard treatment for metastatic colorectal cancer (mCRC).
New anti-angiogenic drugs emerge every year. One such
agent, bevacizumab (BVZ), is a monoclonal antibody that
binds to vascular endothelial growth factor A (VEGFA). It is
currently used in combination with chemotherapy (CT) in
patients with mCRC. However, treatment is not equally
effective in everyone; in some people, mechanisms of resis-
tance arise that are not well understood.” There is increasing
evidence that miRNAs are important regulators of metabolic
reprogramming, proliferation and chemoresistance in color-
ectal cancer (CRC), and that they therefore influence prog-
nosis and survival.” A better understanding of the use of
miRNAs as biomarkers might aid in the selection of patients
with mCRC who would benefit from BVZ+CT.

miR-7-5p, an oncosuppressive miRNA in melanoma and
breast cancer, has been reported a possible biomarker of
prognosis in patients with these conditions.*” However,
whether it is dysregulated in mCRC remains a matter of
debate, and its potential as a biomarker is uncertain.
Nagano et al reported miR-7-5p expression to be signifi-
cantly stronger in CRC tissue than in normal mucosae, and
to be associated with a poor prognosis (highlighting its role
as an oncogenic rather than a tumor-suppressing element).®
Certainly, some in vitro assays involving human colon cancer
cell lines have suggested the involvement of miR-7-5p in the
generation of drug-resistant phenotypes. For instance, greater
cetuximab sensitivity has been observed in cells showing
stronger miR-7-5p expression.’ Similarly, miR-10a-5p has
been reported to play a number of important roles in different
tumors, although again the results obtained have been con-
troversial. In vitro experiments have suggested miR-10a-5p
overexpression to promote cell migration and invasion in
breast and cervical cancer.'®'" However, other studies sug-
gest it to repress these processes.'” miR-10a-5p is also
reported to increase gemcitabine resistance in vitro and in
vivo."? It has therefore been suggested that, given their
relationship with prognosis, biopsy histopathological char-
acteristics, age and other clinical data, some miRNAs, eg,
miR-143, might provide markers that could boost the imple-
mentation of personalized medicine.'*

The aim of the present work was to determine whether
the expression of 26 miRNAs, analyzed by quantitative
RT-PCR in paraffin-embedded biopsies from 76 patients
with mCRC, is associated with the effectiveness of BVZ
+CT in such patients, as well as with progression-free
survival (PFS) and overall survival (OS).

Materials and Methods

Patients and Outcomes

The present patients (n=76; men=53, women=23), all of
whom had mCRC, were treated at the Oncology Department
of the University Fuenlabrada Hospital between 2010 and
2018. Their KRAS status was determined as part of routine
diagnosis. All received BVZ+CT (mainly FOLFOX4 or
FOLFIRI) and were assessed for response to treatment, PFS
and OS according to RECIST (Response Evaluation Criteria
In Solid Tumors) criteria. At the start of the BVZ+CT treat-
ment, all patients had reached tumor stage IV. PFS was deter-
mined as the time from the beginning of treatment to the date
of the first documented evidence of disease progression (phy-
sician assessed), last tumor assessment, or death in the absence
of disease progression. OS was calculated as the time from the
beginning of treatment to the date of death from any cause, or
last follow-up. Tumor response after 6 months of treatment
was determined by computed tomography. For the purpose of
analysis, patients were classified as either “responders” (R) (ie,
PFS >6 months since beginning treatment) or “non-respon-
ders” (NR) (PFS <6 months). The R group included patients
who benefited from treatment, those who showed a partial
response, and those who showed stable disease after 6 months
of treatment. The NR group included patients who experi-
enced disease progression over the same period. The study
protocol was approved by the Fuenlabrada Hospital Ethics
Committee in March 2015 (reference number APR 15/38).
All experiments were conducted in accordance with the
Declaration of Helsinki. Informed consent was given by all
patients, allowing the experimental use of biopsies/tumors
collected for diagnosis.

miRNA Selection

The miRNAs for analysis were selected based on their role in
tumor growth (proliferation, loss of apoptosis, chemoresis-
tance) and the angiogenic process as reported in the litera-
ture. Twenty six miRNAs were finally selected: hsa-miR-7-
5p, hsa-miR-10a-5p, hsa-miR-20b-5p, hsa-miR-27b-3p, hsa-
miR-29b-3p, hsa-miR-34a-5p, hsa-miR-92b-3p, hsa-miR-
101-3p, hsa-miR-124-3p, hsa-miR-125a-5p, hsa-miR-126-
3p, hsa-miR-143-3p, hsa-miR-145-5p, hsa-miR-155-5p,
hsa-miR-192-5p, hsa-miR-196b-5p, hsa-miR-199a-5p, hsa-
miR-200b-3p, hsa-miR-204-5p, hsa-miR-222-3p, hsa-miR-
363-3p, hsa-miR-376a-3p, hsa-miR-455-5p, hsa-miR-497-
5p, hsa-miR-663a and hsa-miR-664-3p (Table 1). UniSp6
was used to monitor cDNA synthesis.
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Table | Sequences and Code Numbers of the 26 miRNAs Analyzed (http://\WWww.mirbase.org)

miRNA Sequence Code Number
hsa-miR-7-5p UGGAAGACUAGUGAUUUUGUUGUU MIMAT0000252
hsa-miR-10a-5p UACCCUGUAGAUCCGAAUUUGUG MIMAT0000253

hsa-miR-20b-5p
hsa-miR-27b-3p
hsa-miR-29b-3p
hsa-miR-34a-5p
hsa-miR-92b-3p
hsa-miR-101-3p
hsa-miR-124-3p
hsa-miR-125a-5p
hsa-miR-126-3p
hsa-miR-143-3p
hsa-miR-145-5p
hsa-miR-155-5p
hsa-miR-192-5p
hsa-miR-196b-5p
hsa-miR-199a-5p
hsa-miR-200b-3p
hsa-miR-204-5p
hsa-miR-222-3p
hsa-miR-363-3p
hsa-miR-376a-3p
hsa-miR-455-5p
hsa-miR-497-5p
hsa-miR-663a
hsa-miR-664-3p

CAAAGUGCUCAUAGUGCAGGUAG
UUCACAGUGGCUAAGUUCUGC
UAGCACCAUUUGAAAUCAGUGUU
UGGCAGUGUCUUAGCUGGUUGU
UAUUGCACUCGUCCCGGCCUCC
UACAGUACUGUGAUAACUGAA
UAAGGCACGCGGUGAAUGCCAA
UCCCUGAGACCCUUUAACCUGUGA
UCGUACCGUGAGUAAUAAUGCG
TGAGATGAAGCACTGTAGCTC
GUCCAGUUUUCCCAGGAAUCCCU
UUAAUGCUAAUCGUGAUAGGGGUU
CUGACCUAUGAAUUGACAGCC
UAGGUAGUUUCCUGUUGUUGGG
CCCAGUGUUCAGACUACCUGUUC
UAAUACUGCCUGGUAAUGAUGA
UUCCCUUUGUCAUCCUAUGCCU
AGCUACAUCUGGCUACUGGGU
AAUUGCACGGUAUCCAUCUGUA
AUCAUAGAGGAAAAUCCACGU
UAUGUGCCUUUGGACUACAUCG
CAGCAGCACACUGUGGUUUGU
AGGCGGGGCGCCGCGGGACCGC
UAUUCAUUUAUCCCCAGCCUACA

MIMATO0001413
MIMAT0000419
MIMAT0000100
MIMAT0000255
MIMAT0003218
MIMAT0000099
MIMAT0000422
MIMAT0000443
MIMAT0000445
MIMAT0000435
MIMAT0000437
MIMAT0000646
MIMAT0000222
MIMATO0001080
MIMAT0000231
MIMATO00003 18
MIMAT0000265
MIMAT0000279
MIMAT0000707
MIMAT0000729
MIMATO0003 150
MIMAT0002820
MIMAT0003326
MIMAT0005949

Gene Expression Analysis

miRNAs were extracted from 2.5 mm? paraffin-embedded
tumor biopsies or whole tumors as required using the
miRNeasy FFPE Kit (Qiagen, Germantown, MD, USA).
Reverse transcriptase reactions were performed using the
EXIQON RT microRNA PCR miRCURY LNA Kit
(Qiagen, Germantown, MD, USA). The 26 selected
miRNAs were spotted on custom array plates. The U6
housekeeping gene was used as an internal control.
Assays were run in a C1000 Touch Thermal Cycler (Bio-
Rad, Madrid, Spain). The reaction conditions were 95°C
for 5 min, followed by 40 cycles of 95°C for 5 s, and 60°C
for 15 s. All reactions were performed in duplicate.
Expression levels were determined using CFX Maestro™
Software (Bio-Rad, Madrid, Spain) according to the AACt
method.

Statistical Analysis

The Shapiro—Wilk test was used to examine the normality
of distribution of miRNA gene expression among the R
and NR patients. Accordingly, the Mann—Whitney or

Student ¢ test was used to compare the expression of
each miRNA between these responder status groups. For
the analysis of PFS and OS, patients were classified into
two groups using the median gene expression value as the
cut-off point (“high” [>50% percentile] or “low” [<50%
percentile]). Time-to-event data were analyzed using the
Kaplan—Meier method and compared by the log rank test;
significance was set at p<0.05. Cox regression was used to
estimate hazard ratios (HR) and their 95% confidence
intervals. miRNA expressions significantly associated
with PFS, OS and HR values were adjusted by multi-
variate Cox regression including gender, age at diagnosis,
KRAS status, and type of chemotherapy regimen as cov-
ariables. All calculations were performed using Program
Stata v.14.2 software (Stata Corp, LLC TX, USA).

Results

Patient Clinical Characteristics

Table 2 shows the clinical characteristics of the enrolled
patients (n=76; men=53, women= 23). The median age of
the patients was 62 years (range 27-84 years). Most
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Table 2 Patient Characteristics

Patient Characteristics No. (%)
Median age, years 62; range 27-84
Gender

- Male 53 (69.7)

- Female 23 (30.3)
Tumor location

- Right-sided 20 (26.7)

- Left-sided 55 (73.3)
Stage at diagnosis

-1 2 (2.6)

-1 17 (22.4)

-Iv 57 (75.0)
KRAS Status

- Wild type 18 (24.3)

- Mutated 56 (75.7)
Chemotherapy regimen

- FOLFOX4 36 (47.4)

- FOLFIRI 26 (34.2)

- Xeloda 8 (10.5)

- 5-Fluorouracil 4 (5.3)

- Irinotecan 2 (2.6)
Response to bevacizumab

- Responders 41 (53.9)

- Non-Responders 35 (46.1)

tumors were left-sided (73.3% compared to 26.7% for
right-sided). Some 75.7% of patients possessed the
KRAS mutation. Most patients had stage IV (metastatic)
disease at diagnosis; 100% were at this stage by the
beginning of treatment. The number of responders (R)
and non-responders (NR) to BVZ+CT was similar.

No correlation was detected between response to ther-
apy and the clinical characteristics of the patients. No
miRNA expression was significantly associated with
KRAS status or tumor localization. Disease progressed in
95.8% of patients. The median PFS and OS values were
8.7 months (95% CI 7.1-12.2 months) and 23.5 months
(95% CI 20-29.3 months) respectively (Figure 1).

miRNA Gene Expression in Relation to
Treatment Effectiveness

Figure 2 shows the mean expression values for the 26
miRNAs analyzed, normalized against the U6 gene. miR-
7-5p-5p and miR-10a-5p showed significantly higher
expression values in the NR patients than in the R patients

(p=0.049 and p=0.043, respectively; Table 3). The higher
expression values recorded for miR-20b-5p, miR-29b-3p
and miR-204-5p in the NR patients compared to the R
patients did not reach significance (0.05<p<0.01, Table 3).
Indeed, no significant differences were detected between
these response groups for any of the other miRNAs.

miRNA Gene Expression in Relation to
Progression-Free Survival and Overall

Survival

The PFS values with respect to gene expression were very
similar, except for miR-143-3p; a significantly higher PFS
was recorded for those with high gene expression values
(HR=0.57, 95% CI 0.33-0.96, p=0.033, Table 4, Figure 3;
adjusted HR=0.48, 95% CI 0.26-0.89, p=0.019). In addi-
tion, OS was significantly worse among those showing
high miR-7-5p expression values (HR=2.54, 95% CI
1.42-4.55, p=0.001, Table 5, Figure 4; adjusted
HR=2.95, 95% CI 1.58-5.52, p=0.001). Similar results
were obtained for miR-10a-5p, with poorer OS seen for
the group of patients with high median gene expression
values (HR=1.81, 95% CI 1.02-3.20, p=0.039; Table 5,
Figure 5; adjusted HR=1.92, 95% CI 1.05-3.52, p=0.035).

Discussion

Colorectal cancer is one of the most common cancers;
most patients develop metastatic disease. Drug develop-
ment efforts in recent decades have been directed towards
preventing angiogenesis given its importance in mCRC
biology, the therapeutic target being VEGFA. BVZ,
which came out of these research efforts, was initially
approved for the treatment of mCRC in the United States
and the European Union (in 2004 and 2005, respectively),
but it is now approved for treating a range of solid
tumors.'> Several randomized studies on BVZ in patients
with mCRC suggest that it does provide benefit when
administered in conjunction with some newer CT
regimens.'® However, this was not the case for all patients;
resistance developed in some, the mechanism for which
remains poorly understood. Biomarkers that would allow
the selection of patients likely to respond in terms of
treatment effectiveness and survival prior to beginning
treatment would be very advantageous.

The alterations in cell metabolism produced by
miRNAs might contribute towards tumor cell proliferation
and metastasis and, therefore influence resistance to treat-
ment and consequently PFS and OS. miR-7-5p is
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Figure 2 Average relative gene expression (2AACt) of the 26 miRNAs with respect to responder status: responders (light grey, n=41) and non-responders (dark grey, n=35).

recognized as a tumor suppressor in certain types of

human cancer, eg, melanoma and breast cancer, in which

it is frequently found downregulated. When present, it is a

potent inhibitor of the growth and progression of mela-

noma via the inactivation of the transcription factor p65/

nuclear factor-kB signaling pathway.'” The literature

Table 3 Correlation Between miRNAs Expression with Respect to Responder Status (R= Responders, NR= Non-Responders).
Significant Results are Shown in Bold Type

miRNA Response Status N Mean SD Median Range p value

miR-7-5p R 34 3.55 10.03 0.13 0.00-55.18 0.049
NR 31 27.74 138.85 1.05 0.00-775.36

miR-10a-5p R 34 2.57 843 0.12 0.00-48.00 0.043
NR 31 10.47 42.38 0.69 0.00-237.22

miR-20b-5p R 27 0.036 0.070 0.004 0.00-0.33 0.051
NR 28 0.068 0.118 0.028 0.00-0.58

miR-29b-3p R 34 30.38 84.76 0.64 0.00-3296.80 0.100
NR 31 118.19 590.30 3.50 0.00-390.14

miR-204-5p R 34 1.08 4.55 0.05 0.00-26.63 0.053
NR 27 1.97 7.32 0.21 0.00-37.93
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Figure 3 Progression-free survival with respect to miR-143-3p expression. The continuous line represents patients with low miRNA expression values (<median value); the
dashed line represents patients with high miRNA expression values (Zmedian value) (p=0.033).

contains a few studies on miR-7-5p expression and the
effectiveness of drugs, but these were only performed in
vitro. Suto et al reported how treatment with miR-7-5p in
different human colon cancer cell lines alters cetuximab
sensitivity,” while Ge et al showed that miR-7-5p may be
differentially expressed in gefitinib-resistant human lung
cancer cell lines, suggesting its potential involvement in
the generation of the drug-resistant phenotype.'® In the
present work, which was performed with tissues from
patients, the results indicate miR-7-5p expression to be
significantly greater among the NR patients, suggesting a
potential clinical effect of its overexpression related to
BVZ+CT resistance (p=0.049, Table 3).

High expression values for miR-7-5p in the present
patients were related to significantly poorer OS (p=0.001,
Figure 4). This agrees with miR-7-5p acting as a tumor
progression-associated element in CRC, and thus being
associated with a poor prognosis, as previously reported
in studies of paraffin-embedded samples from patients
with this disease.® Similarly, Yang et al showed miR-7-
5p expression to be significantly increased in samples from
patients who experienced early relapse compared to those
who experienced non-early relapse. In agreement with the
present results, patients in the higher miR-7-5p expression
level subgroup showed significantly poorer OS than those

in the lower miR-7-5p expression level subgroup.’® A

study involving serum miR-7-5p quantification also
showed significantly increased levels in patients with
epithelial ovarian cancer compared to healthy women.?
In contrast, some authors report miR-7-5p to have a role as
an inhibitor of the angiogenic process in CRC via its role
in ERK signaling.?' For instance, Shi et al reported miR-7-
5p to be a tumor suppressor element in breast cancer
cells.” Given these contrasting observations, the impact
of overexpression of miR-7-5p on the progression of dif-
ferent tumor tissues needs to be further assessed if we are
to clarify its role in the prognosis of different cancer types
and whether it has a future as a therapeutic target in
CRC.»

Hassel et al identified a number of miRNAs, including
miR-10-a, as regulators of angiogenesis.>> The overex-
pression of miR-10-a in zebrafish embryos and cultured
endothelial cells increased blood vessel outgrowth, sug-
gesting this miRNA to be a potential target for the selec-
tive modulation of this process.>* In the present work,
miR-10-a overexpression was seen in the NR patients
(p=0.043, Table 3) and was related to resistance to anti-
angiogenic therapy. In vitro studies have also shown an
association between miR-10 and resistance to cisplatin in

lung cancer,”

and to gemcitabine in human pancreatic
ductal adenocarcinoma cell lines."* The overexpression

of miR-10 in hepatocellular carcinoma has also been
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Figure 4 Overall survival with respect to miR-7-5p expression. The continuous line represents patients with low miRNA expression values (<median value); the dashed line
represents patients with high miRNA expression values (Zmedian value) (p=0.001).
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Figure 5 Overall survival with respect to miR-10a-5p expression. The continuous line represents patients with low miRNA expression values (<median value); the dashed
line represents patients with high miRNA expression values (Zmedian value) (p =0.039).

implicated in resistance to sorafenib therapy, although the

with reports of miR-10a-5p upregulation in tumor tissues
authors of that study warned of the need for more

of patients with mCRC who responded to treatment with
investigation.’® The present results disagree, however, BVZ + FOLFOX.?” These results indicate the need for
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larger studies if miR-10a-5p is to be confirmed as a bio-
marker able to predict the response of BVZ+CT in patients
with mCRC.

Chemoresistance is a major factor underlying poor
prognosis. The present patients with significantly poorer
OS showed the overexpression of miR-7-5p (p=0.001,
Figure 4) and miR-10a-5p (p=0.039, Figure 5). Similar
results were obtained in patients with low-grade gliomas,
they showed upregulated miR-10a-5p expression to be
associated with a higher mortality rate and shorter OS.*®
The latter in silico study, which used a bioinformatic
methodology, identified HSP90AA1 as a target gene of
miR-10a-5p and identified the dysregulation of the PI3K-
AKT pathway in low-grade gliomas when miR-10a-5p is
upregulated.”® Other reports too have shown miR-10a-5p
to be aberrantly increased in metastatic tumors, eg, in
pancreatic cancer®” and non-small cell lung cancer, indi-
cating its possible function as a proto-oncogenic element
in some types of tumor. Zhi et al indicated miR-10a-5p to
be a biomarker of poor prognosis in acute myeloid leuke-
mia via its association with poor OS; significantly
increased miR-10a-5p expression was detected in patients
who relapsed compared to those who enjoyed complete
remission.>’

In contrast to the poor prognosis associated with high
miR-7-5p and miR-10a-5p expression levels, the present
results indicate high miR-143-3p expression levels to be
associated with better outcomes in patients with mCRC
(Figure 3), in whom it might function as a tumor suppres-
sor. It has been shown that miR-143-3p impairs tumor
growth and angiogenesis by inhibiting the PI3K/AKT/
HIF-1/VEGF pathway.>* Other authors report the overex-
pression of miR-143-3p to significantly suppress cell inva-
sion compared with miR-controls in human colorectal
cancer cell lines HCT116 and SW480.% They also pre-
dicted ERBB3 to be a target of miR-143-3p, and con-
cluded that miR-143-3p overexpression significantly
reduces ERBB3 protein expression. Thus, ERBB3 may
be negatively regulated by miR-143-3p in colorectal can-
cer cells. These results agree with the significant associa-
tion between better PFS in the group of patients with high
miR-143-3p expression levels (p=0.033, Figure 3) seen in
the present work, and as reported by yet other authors.'®
The study suffers from the limitation of a small sample
size. However, the earlier studies reported did not involve
much larger samples. Future work will require samples
that are not only larger but also homogeneous in terms
of the involved.  Such

chemotherapeutic  agents

retrospective observational studies could form the basis
of larger clinical trials designed to assess the clinical use
of the studied miRNAs as predictors of BVZ efficacy.

Conclusion

The present findings suggest that high expression levels of
miR-7-5p and miR-10a-5p might be considered biomar-
kers that predict a poor prognosis and resistance to BVZ
+CT in patients with mCRC, whereas high miR-143-3p
expression levels might indicate a better prognosis and
longer PFS. These findings could form the basis of larger
studies, including clinical trials, designed to examine the
use of these miRNAs as predictors of prognosis and sur-
vival in patients with mCRC who receive treatment with
BVZ+CT.
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