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ARTICLE INFO ABSTRACT

Keywords: Metabolic syndrome (MS) is recognized as a risk factor for colon cancer (CC). However, how does the interplay

C"l"_“ cancer between metabolic dysfunction caused by MS and its individual components affect CC microenvironment and

A“g“’ge“e?‘s ) prognosis remains unexplored. Angiogenesis and lymphangiogenesis are fundamental processes for tumor pro-

Lympha'?gmgenesm gression and dissemination, ensuring oxygen and nutrient delivery and supporting one of the most important

Metabolic syndrome . . o . .

Survival pathways of tumor dissemination, contributing to metastasis. Thus, our aim was to evaluate whether the
expression of molecular biomarkers involved in angiogenic and lymphangiogenic processes influenced CC
clinicopathological features and prognosis in patients with MS. Clinical and pathological data of 300 patients
submitted to CC surgical resection at a single tertiary hospital were retrospectively retrieved from hospital re-
cords. Tumor tissue microarrays of archived paraffin-embedded blocks were used to assess CD31, VEGF-A and
D2-40 tissue expression by immunohistochemistry. The percentage of stained area was quantified by comput-
erized morphometric analysis. No association between tissue expression of angiogenesis and lymphangiogenesis
biomarkers and tumor clinical and pathological characteristics was found. However, in subgroup analysis of
patients with MS, dysglycemia was associated with lower D2-40 expression (p = 0.007) and high waist-
circumference was associated with higher D2-40 (p = 0.0029) and VEGF-A expression (p = 0.026). In an
adjusted Cox proportional hazard model CD31 expression was significantly associated with greater disease-free
survival (HR=0.62; 95% CI: 0.41-0.95, p = 0.028). No association was found between D2-40 and VEGF-A
expression and CC prognosis. Our data reinforces previous reports that suggest the potential use of CD31 as a
CC prognostic biomarker. Additionally, our data further supports the evidence for an interplay between meta-
bolic dysfunction, tumor microenvironment, and vascularization pathways.

1. Introduction tumor invasion and lymph node involvement are the main factors that

determine disease prognosis, these do not fully predict the response to
The incidence of colorectal cancer (CRC) is increasing globally with therapy and individual outcome [2]. Consequently, there is an unmet
approximately 2 million new cases diagnosed in 2018 [1]. Although, need to identify additional prognostic markers for treatment
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individualization that will allow to improve healthcare delivery.

Metabolic syndrome (MS) is recognized as a risk factor for colon
cancer (CC) [3]. However, how does MS or its individual components
affect the tumor microenvironment and disease prognosis remains
unclear.

New blood vessels (angiogenesis) and lymphatic vessels (lym-
phangiogenesis) formation were identified as fundamental processes for
tumor progression and dissemination [4,5]. If, on the one hand, tumor
growth leads to progressive hypoxia that stimulates the development of
new vessels as a survival strategy to ensure oxygen and nutrient supply,
on the other hand, lymphatic vessels are one of the most important
pathways for metastasis [4,5]. Therefore, the quest towards the identi-
fication of molecules that participate in the overall angiogenic process
which could act as predictive biomarkers of therapeutic success and
survival has been the focus of several research groups over past few the
years [6-10]. However, the methodological diversity used across the
studies so far conducted, including the variety of molecular biomarkers
assessed, different specificities and the use of arbitrary cut-off values,
could account for the contradictory results that hamper yielding solid
conclusions. The presence of microvessels within the tumor tissue can be
identified by the presence of specific molecular patterns and disclosed
through histological sections immunohistochemistry staining. Among
the molecular targets that allow to identify structures pertaining to the
vascular system, platelet-endothelial cell adhesion molecule-1
(PECAM-1) or CD31, a membrane glycoprotein, is one of the most
used molecular markers used to evaluate tumor micro vessel density
(MVD) as a surrogate for angiogenic activity [8]. In addition, vascular
endothelial growth factor A (VEGF-A), which acts as a potent tumor
angiogenic factor, by increasing vascular permeability, promoting
endothelial proliferation and migration is also widely used in the study
of angiogenesis [4]. Assessing lymph angiogenesis, represents a greater
challenge, as lymphatic vessels tend to collapse under the presence high
interstitial pressure within the tumor. However, identifying micro-
vessels pertaining to the lymphatic linage was rendered possible using
LYVE-1 (lymphatic endothelial hyaluronan receptor) and D2-40
(podoplanin) as molecular targets [5]. LYVE-1 and D2-40 specificity for
the lymphatic endothelium allows to differentiate lymphatic from blood
vessels, enabling the study of neolymphangiogenesis [5,11,12].

The aim of the present study was to evaluate whether the expression
of different molecules involved on the angiogenic and lymphangiogenic
process, such as CD31, VEGF-A and D2-40 within the tissue of colon
tumors could be used as predictive biomarker of CC clinical features and
prognosis. Furthermore, we aimed to evaluate whether the expression
the aforementioned molecular markers differs according to the MS sta-
tus or presence of its individual components.

2. Material and methods
2.1. Patients and study protocol

This was a retrospective study that included patients (n = 300) that
underwent CC resection surgery at a single tertiary public hospital be-
tween January 2010 and December 2015.

Detailed clinical information retrieved from electronic medical re-
cords, included clinical presentation, co-morbidities, laboratory find-
ings, and pathological findings required for CC tumor staging.

Patients were excluded from the study if pathology data for accurate
diagnosis or tissue specimens were unavailable, when diagnosed with in
situ carcinoma or CC with histologic subtypes other than adenocarci-
noma, disease staging was incomplete, clinical data that enabled MS
classification were incomplete or absent, or if the patients underwent
chemotherapy prior to the first assessment and tumor resection. This
study protocol including clinical data accession was granted approval by
the Institutional Ethics Review Board.
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2.2. Metabolic syndrome criteria

Patients were classified as having MS whenever at least 3 out of the 5
individual components of the Harmonized Criteria were present,
namely: (i) abdominal obesity (waist circumference (WC) > 94 cm
(male) or > 80 cm (female) (Europid)); (ii) elevated triglycerides (>150
mg/dL) or ongoing treatment with triglyceride lowering drugs; (iii) low
HDL-c (<40 mg/dL (males) and < 50 mg/dL (females) or ongoing
treatment with HDL-c raising drugs; (iv) high BP (systolic >130 and/or
diastolic >85 mm Hg) or ongoing treatment with antihypertensive
drugs; (v) fasting blood glucose > 100 mg/dL or ongoing treatment with
glucose lowering drugs [13].

2.3. Colon cancer tumor staging

Data on tumor pathological characteristics including primary tumor
location, pathological stage, and presence of lymph, vascular and peri-
neural invasion were retrieved from the hospital electronic clinical re-
cords system.

Lymph node ratio (LNR) was calculated as the ratio between the
number of metastatic and dissected lymph nodes (LN). In an approach
similar to that of other authors, patients with node-positive disease were
classified into LNR categories defined according to the 50th percentile of
patients with node-positive disease [14]. The LNR threshold was set at
10%, establishing LNR categories according to the extension of LN
involvement: LNR= 0%, LNR< 10% and LNR> 10%.

Patient follow-up data was retrieved until death or last visit. Overall
survival (OS) was defined as the time interval from the date of diagnosis
to the date of death. Recurrence-free survival (RFS) was defined as the
interval from the date of diagnosis to the date of tumor recurrence or
date of last follow-up. Disease-free survival (DFS) was defined as the
time interval from the date of diagnosis to date of tumor recurrence,
death or date of last follow-up visit.

2.4. Tissue microarray assembly and immunohistochemistry staining

Haematoxylin and eosin (H&E) stained whole sections were
analyzed by an experienced pathology consultant (J.R.B.) to identify the
morphologically representative regions of the tumor. Then, one tissue
core with a diameter of 0.6 mm were harvested from the donor block
and re-embedded into recipient tissue microarrays (TMA) blocks. Each
TMA was then sectioned into 4-5-pm slices. Immunohistochemistry was
performed on a VENTANA BenchMark Ultra (Roche Diagnostics) auto-
mated staining instrument using the Optiview DAB IHC Detection Kit
(Roche Diagnostics) according to the manufacturer’s instructions. Slides
were de-paraffinized using EZprep solution (Ventana Medical Systems,
Inc., Tucson, AZ) at 72 °C. Epitope retrieval was accomplished on an
automated staining station with Cell Conditioning 1 solution (Ventana
Medical Systems, Inc.) for 28 min at 97 °C. Endogenous proteins and
peroxides were blocked using Ventana pre-peroxidase inhibitor solu-
tion. Slides were then incubated with the primary antibody for 20 min at
36°C for CD31 (1:50; Dako), 16 min at 36°C for D2-40 (1:100; Sigma-
Aldrich) and 20 min at 37°C for VEGF (1:200; Invitrogen). Counter-
staining was done with Hematoxylin (Ventana Medical Systems, Inc.) for
12 min, followed by a post counterstain bluing step (Ventana Medical
Systems, Inc.) for 4 min.

2.5. Computerized image analysis

Slides were scanned using the image acquisition software Olympus
VS110 virtual slide scanning system. After manual verification of tissue
images and elimination of artefacts, such as black ink staining, each
image was analyzed using FIJI software (National Institutes of Health,
USA) and a color deconvolution plugin (HDab), which allows separating
the stained area from the initial image based in the Red-Green-Blue
(RGB) system. Using a similar protocol, the total tissue area was also
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calculated. The percentage of the stained area for each antibody was
assessed by calculating the ratio between the stained area and the total
tissue area, as previously described [15].

2.6. Statistical analysis

Normality of the variables was determined by the Shapiro-Wilk test.
Continuous variables were expressed as median (interquartile range
(IQR)), according to data distribution. Primary outcome measures were
used to assess if tissue molecular marker expression were associated
with tumor pathology and survival. Differences in baseline clinical and
pathologic characteristics of CC according to molecular marker expres-
sion were tested for statistical significance using Kruskal-Wallis H test,
according to data distribution. Mann-Whitney U-test was used to eval-
uate differences between groups of MS components in continuous var-
iables, according to data distribution. Statistical analysis for recurrence
and survival rates was determined by the Kaplan-Meier method. The
log-rank test was used for the comparison of survival between patient
groups divided according to the 50th percentile. The prognostic impact
of molecular marker expression on survival was quantified with Cox
regression, after adjustment for age and staging. Statistical significance
was considered for p < 0.05. Data was stored and analyzed using SPSS
Statistics 27.0 (SPSS Inc., Chicago, IL, USA).

3. Results

Medical records of all patients (n = 300) that underwent surgical
resection for CC during a 5-year period at a single tertiary hospital were
reviewed for eligibility for study inclusion. A total of 198 patients were
excluded for the following reasons: tissue specimen unavailable (n =
87), inadequate/unrepresentative tissue specimen (n = 8), histological
diagnosis other than adenocarcinoma, namely mucinous adenocarci-
noma or signet-ring cell carcinoma (n = 36), incomplete disease staging
(n = 30), carcinoma in situ (n = 5), missing pathology data (n = 6),
missing clinical data required for MS classification (n = 2), previous
chemotherapy treatment prior to surgical resection (n = 17) or lost to
follow-up (n = 7) (Fig. 1).

TMA sections were submitted to IHC staining for CD31 and VEGF-A
in order to assess angiogenesis and D2-40 to assess lymphangiogenesis.
Fig. 2 shows representative cases of positive staining for CD31, VEGF-A
and D2-40. Demographic, clinical and pathological data of patients that
fulfilled eligibility criteria for data analysis (n = 102) are listed in
Table 1.

Data analysis revealed no association between MS, tumor clinical or
pathological characteristics such as tumor location, lymph node inva-
sion or presence of metastasis and expression of tissue molecular
markers related to angiogenesis or lymphangiogenesis processes
(Table 2).

In the subgroup analysis of patients with MS (n = 48), patients with
dysglycemia had lower percentage of D2-40 stained area than patients
without dysglycemia (0.02 vs 0.09%, p = 0.007) (Table 3). Moreover,
patients with MS and elevated WC revealed higher percentage of D2-40
and VEGF-A stained area when compared to MS patients without
elevated WC (0.05 vs 0.01%, p = 0.029 and 0.89 vs 0.11%, p = 0.026,
respectively) (Table 3). No association was found between the individ-
ual components of MS and the stained area of the evaluated molecular
markers in the subgroup analysis of patients without MS (data not
shown).

A Kaplan-Meier model was used to estimate the survival probability.
During a median follow-up time of 37.9 months, 36 patients experienced
disease relapse and 29 patients died. Patients were divided in groups by
the 50th percentile expression of CD31, VEGF-A and D2-40. No differ-
ence in OS, DFS and RFS (data not shown). In a Cox proportional hazard
model for all patients included in the study (n = 102) adjusted for age
and tumor staging, CD31 was significantly associated with greater DFS
(HR=0.64; 95% CI: 0.41-0.99, p = 0.045) (Table 4).
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300 patients underwent
surgical resection

Pathology specimen
— unavailable (n= 87)
Inadequate/ unrepresentative
\4
sample (n=8)
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adenocarcinoma (n=36)
v
169 patients
incomplete staging (n=30)
carcinoma in situ (n=5)
missing pathology data (n=6)
v missing clinical data (n=2)
126 patients
previous chemotherapy prior
> | to first assessment and tumor
resection (n=17)
v
109 patients
— lost to follow-up (n=7)
v

102 patients

Fig. 1. Flow diagram of patient inclusion.

This favorable DFS trend associated with CD31 was maintained in
the subgroup analysis of individuals with MS (HR=0.62; 95% CI:
0.41-0.95, p = 0.028) (Table 5). In individuals without MS, no differ-
ences were found (data not shown).

4. Discussion

The role of tissue microenvironment in tumor progression and
dissemination has been widely recognized with a particular focus on
tumor-derived secreted factors, such as those related to neo-
vascularization [16]. Therefore, the study of molecular pathways
potentially involved in cancer dissemination through either blood or
lymph vessels formation has been considered increasingly relevant.

In our herein study, no differences were found between tumor tissue
molecular markers expression and CC clinical and pathological presen-
tation or MS (Table 2). However, in the subgroups analysis of individuals
with MS, dysglycemia was demonstrated to be associated with a lower
percentage of D2-40 stained area. In addition, individuals with elevated
WC were found to have a higher percentage of D2-40 and VEGF-A
stained area (Table 3). It is widely postulated that angiogenesis ac-
companies the expansion of adipose tissue mass, providing the
groundings for its metabolic functions [17]. However, the crosstalk
between gut lymphatics and adipose tissue, as well as its relationship
with metabolic dysfunction such as dysglycemia is largely unexplored
[18]. Obesity is known to be associated with pathological changes
within the lymphatic vasculature, while simultaneously a defective
lymphatics can promote adiposity deposition [17]. At the same time,
individuals with obesity were shown to depict elevated levels of
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Fig. 2. Colon tumor sections immunohistochemistry stained for CD31 (A),
VEGF-A (B) and D2-40 (C). A. CD31 positive staining on vascular endothelium.
B. VEGF-A positive staining on adenocarcinoma epithelial cells. C. D2-40
positive staining on lymphatic endothelium, with arrows pointing towards
lymphatic vessels.

Table 1 -
Baseline characteristics of patients included in the study.

All patients (n = 102)

Age (years), mean (SD) 71 (12)
Sex

Female, n (%) 43 (42.2)
Male, n (%) 59 (57.8)
Tumor size (cm), median (IQR) 4.0 (3.0-5.5)
Dukes Stage

A 17 (16.7)
B 33(32.4)
C 31 (30.4)
D 21 (20.6)
Metastatic LN, median (IQR) 0 (0-2)
Retrieved LN, median (IQR) 14 (10-21)
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pro-lymphangiogenic factors in response to a pro-inflammatory state,
further supporting the hypothesis of a potential role for neo-
lymphangiogenesis pathway in metabolically dysfunctional individuals
[19].

VEGF-A is the most widely studied angiogenic factor, with numerous
studies demonstrating its association with tumor dissemination [20].
However, its prognostic value in CC yielded contradictory results [8,9].
Our data revealed no association between VEGF-A tissue expression and
tumor clinical or pathological characteristics (Table 2) nor patient sur-
vival (Table 4) including after subgroup analysis (Table 5). There is
growing body of evidence suggesting that there is a correlation between
VEGF-A genetic polymorphisms and the global outcomes of
anti-angiogenic drug treatments [21,22]. In fact, previous studies re-
ported that variable ratios of angiogenic to antiangiogenic VEGF-A
isoforms within the tumors as responsible for the heterogeneity of
response to anti-angiogenic therapy [23]. Furthermore, hypoxia-driven
angiogenesis is described as a complex process with multiple molecular
intervenient that can influence the perception of the impact of each
individual molecular marker [24,25].

In the present study, no association was found between lym-
phangiogenesis and features of tumor aggressiveness nor poor prog-
nosis, including after subgroup analysis. Previous studies reported an
increased lymphatic MVD in tumor tissue, when compared to its normal
counterpart, although its prognostic value remained unclear [5,11].
Authors suggest that lymphangiogenesis may play a paramount role in
the initial stage of tumor dissemination, but not at more advanced stages
[5]. However, we observed no differences in molecular marker expres-
sion across the different tumor stages, nor differences in survival after
adjustment for staging.

Our data revealed that CD31 expression has the potential to identify
patients with greater DFS, after adjustment for age and tumor staging
(Table 4). This trend was maintained in the subgroup analysis in in-
dividuals with MS (Table 5). Our results corroborate previous findings of
a positive effect of elevated tumor CD31 levels, reflected by increased
MVD, on progression-free survival (PFS), but not OS [10]. In a
double-blind placebo-controlled randomized phase III trial involving
980 patients, MVD assessed through CD31 -+ vessels, was demonstrated
to have a potential predictive value for PFS, as these patients also
experienced greater therapeutic effects when exposed to the anti-
angiogenic drug bevacizumab [8].

Controversies regarding the results of the published literature
regarding neovascularization and CC outcomes might be accountable to
its complex nature and the lack of standardized methods of assessment.
For example, despite widely used to assess MVD, CD31 is not always
expressed in capillaries, especially in poorly differentiated tumors where
the vessels are discontinuous or interrupted. Additionally, there is some
evidence that CD31 can also be expressed by tumor-associated macro-
phages, which could potentially influence immunohistochemical find-
ings [26]. Furthermore, tumor hypoxia that leads to the angiogenic
process is dependent on several factors such as initial tissue oxygena-
tion, which may represent an additional confounding factor [27]. The
retrospective nature of the study and the fact that it was carried out at a
single center, is reflected in the limited sample size. However, despite
being representative of the background patient population, some pre-
dictive associations may have been missed, which hamper the robust-
ness of our conclusions and limit its generalization. Therefore, our
results need to be confirmed in a larger prospective cohort study.

In conclusion, our data reinforces the potential use of CD31 as a
molecular marker for CC prognosis. Additionally, our study further
supports the need for better understanding the highly complex phe-
nomena underlying angiogenesis and lymphangiogenesis, its implica-
tions in the tumor microenvironment and impact on CC patient
outcomes.
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Table 2
Association between expression of CD31, VEGF and D2-40 and clinical data of patients included in the study (n = 102).
CD31 VEGF D2-40
Median [IQR] p value Median [IQR] p value Median [IQR] p value
Male sex 0.817 (0.420-1.600) 0.119 0.938 [0.486-2.103] 0.842 0.034 [0.014-0.124] 0.909
MS 1.137 (0.612-1.893) 0.426 0.779 (0.325-2.421) 0.525 0.031 (0.012-0.107) 0.389
Tumor Location 0.877 0.396 0.336
Left 1.161 [0.610-1.601] 0.966 [0.490-2.639] 0.043 [0.015-0.143]
right 1.064 [0.441-1.687] 0.799 [0.185-2.975] 0.030 [0.013-0.090]
Tumor stage 0.705 0.646 0.760
pT1 1.334 [0.364-2.415] 0.585 [0.092-2.478] 0.020 [0.011-0.151]
pT2 0.866 [0.391-1.895] 0.793 [0.444-4.514] 0.057 [0.016-0.102]
pT3 1.228 [0.587-1.603] 0.937 [0.325-1.918] 0.031 [0.014-0.119]
pT4 0.818 [0.610-1.530] 1.425 [0.463-2.567] 0.075 [0.009-0.161]
Nodal status 0.286 0.168 0.600
pNO 0.927 [0.442-1.547] 0.915 [0.285-2.515] 0.048 [0.016-0.121]
pN1 1.125 [0.520-2.050] 1.425 [0.625-3.074] 0.037 [0.017-0.122]
PN2 1.395 [0.814-1.727] 0.463 [0.144-1.801] 0.031 [0.005-1.127]
Metastatic stage 0.192 0.821 0.763
MO 1.161 [0.632-1.764] 0.916 [0.380-3.097] 0.041 [0.016-0.121]
M1 0.812 [0.430-1.395] 1.302 [0.369-1.905] 0.036 [0.006-0.132]
LNR 0.381 0.889 0.528
LNR = 0% 1.015 [0.443-1.570] 0.936 [0.313-2.788] 0.048 [0.016-0.130]
LNR < 10% 1.231 [0.512-2.093] 1.330 [0.412-2.354] 0.034 [0.012-0.130]
LNR > 10% 1.177 [0.814-1.727] 0.835 [0.443-2.515] 0.031 [0.011-0.089]
Dukes 0.567 0.955 0.980
A 1.322 [0.577-2.103] 0.769 [0.249-4.027] 0.055 [0.015-0.106]
B 1.215 [0.648-1.562] 0.968 [0.241-4.053] 0.046 [0.015-0.142]
C 1.084 [0.489-1.770] 0.895 [0.486-3.074] 0.038 [0.020-0.101]
D 0.812 [0.430-1.395] 1.302 [0.369-1.905] 0.036 [0.006-0.132]
Lymphatic invasion 1.084 [0.602-1.769] 0.858 0.937 [0.490-2.983] 0.696 0.093 [0.020-0.167] 0.072
Vascular invasion 1.304 [0.610-1.904] 0.261 0.860 [0.369-2.037] 0.403 0.061 [0.013-0.181] 0.214
Perineural Invasion 1.345 [0.812-1.769] 0.147 1.125 [0.490-3.001] 0.435 0.031 [0.013-0.137] 0.873
Death 0.791 [0.357-1.340] 0.014 0.799 [0.391-2.417] 0.636 0.031 [0.007-0.098] 0.202
Relapse 0.800 [0.433-1.890] 0.077 1.446 [0.626-2.769] 0.204 0.052 [0.017-0.167] 0.278
Table 3
Association of individual components of MS with CD31, VEGF-A and D2-40 tumor levels in patients with MS (n = 48).
CD31, median (IQR) p value D2-40, median (IQR) p value VEGF-A, median (IQR) p value
Dysglycemia 0.749 0.007 0.733
Yes 1.11 (0.39-2.14) 0.02 (0.01-0.06) 1.20 (0.18-2.50)
No 1.28 (0.39-2.14) 0.09 (0.03-0.15) 0.67 (0.35-2.50)
Low HDL-c 0.261 0.988 0.775
Yes 1.02 (0.52-1.95) 0.03 (0.01-0.11) 0.77 (0.34-2.56)
No 1.39 (1.11-1.73) 0.03 (0.01-0.24) 1.71 (0.20-2.42)
High BP 0.320 0.071 0.436
Yes 1.11 (0.58-1.63) 0.03 (0.01-0.10) 0.89 (0.30-3.15)
No 1.69 (0.67-2.36) 0.12 (0.04-0.26) 0.66 (0.43-0.90)
Hypertriglyceridemia 0.393 0.708 0.690
Yes 1.02 (0.56-1.78) 0.03 (0.01-0.13) 0.79 (0.30-3.62)
No 1.34 (0.69-1.92) 0.03 (0.01-0.12) 0.77 (0.32-1.73)
Elevated WC 0.260 0.029 0.026
Yes 1.11 (0.52-1.95) 0.05 (0.02-0.14) 0.89 (0.44-2.71)
No 1.38 (1.09-1.95) 0.01 (0.00-0.03) 0.11 (0.06-1.05)
Table 4
Cox-Proportional Regression models for survival outcomes for all patients included in the study adjusted for age and staging (n = 102).
Overall survival Relapse-free survival Disease-free survival
HR (95% CI) p value HR (95% CI) p value HR (95% CI) p value
CD31 0.73 (0.41-1.31) 0.292 0.74 (0.47-1.16) 0.194 0.64 (0.41-0.99) 0.045
VEGF-A 0.93 (0.78-1.11) 0.419 1.04 (0.91-1.18) 0.597 1.03 (0.91-1.16) 0.638
D2-40 0.26 (0.00-17.20) 0.530 9.62 (0.40-230.42) 0.162 5.16 (0.27-97.32) 0.273

CI - Confidence interval; HR — Hazard ratio.
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Table 5

Cox-Proportional Regression models for survival outcomes for patients with MS (n = 48).
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Overall survival

Relapse-free survival

Disease-free survival

HR (95% CI) p value HR (95% CI) p value HR (95% CI) p value
CD31 0.66 (0.37-1.18) 0.157 0.75 (0.49-1.15) 0.191 0.62 (0.41-0.95) 0.028
VEGF-A 0.94 (0.78-1.14) 0.545 1.04 (0.91-1.19) 0.561 1.04 (0.92-1.17) 0.544
D2-40 0.41 (0.01-23.23) 0.663 7.53 (0.32-177.39) 0.210 5.12 (0.30-88.91) 0.262

CI — Confidence interval; HR — Hazard ratio.
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