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Background: Neoadjuvant chemotherapy (NACT) may help reduce the difficulty of surgery and eliminate
tiny tumor metastatic foci. It has been reported that 69.4% to 95% of patients with cervical cancer respond
to NACT. The aim of this study was to evaluate the value of microvessel features in the prediction of
response of cervical carcinoma to NACT and its association with the prognosis.

Methods: In all, 106 patients (FIGO stage IB2 and IIA2) received NACT followed by radical
hysterectomy. Pre-treatment biopsy specimens and post-treatment surgical specimens were stained by
immunohistochemistry using CD31 and CD105 antibodies and were counted by quantitative stereology.
The correlation between microvessel features [microvessel density (MVD) and volume density (Vv)] and the
clinical response and prognosis were determined using the Mann-Whitney U-test and logistic multivariate
analysis.

Results: Of the 106 patients, 74 (69.4%) responded to NACT. The chemotherapeutic response was
more favorable in patients with poor pathological grades and tumors larger than 5 cm (P=0.047, P<0.010).
According to the pretreatment tumor size and the pathological grade, the patients were divided into six
subgroups. In the subgroup of patients with a pretreatment tumor size >5 cm and tumors of moderate
pathologic grade, the pre-NACT CD31-Vv was higher in NACT nonresponders than in responders
(P=0.028). The area under the ROC curve for CD31-Vv was 0.767. In the logistic multivariate analysis,
CD31-Vv was not an independent factor that affected the clinical response. The survival analysis showed
that although higher post-treatment CD31-Vv was associated with a worse prognosis, Cox proportional
hazards regression analysis did not indicate that microvessel features are prognostic predictors (P>0.05). Both
pathological grade and invasive depth were independent predictors of survival.

Conclusions: Pre-treatment CD31-Vv could be a predictor of chemosensitivity in one specific subgroup
(pre-treatment tumor size >5 cm and moderate pathological grade). Post-treatment CD31-Vv is associated

with a worse prognosis but is not an independent factor for overall survival.
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Introduction

Cervical cancer is the fourth leading cause of cancer-
related deaths among women (1). Although the effect
of neoadjuvant chemotherapy (INACT) before radical
hysterectomy on long-term survival remains controversial,
NACT may help reduce the difficulty of surgery and
eliminate tiny tumor metastatic foci (2). Previous research
has established that NACT responders have a significantly
lower recurrence rate and longer tumor-free survival than
NACT nonresponders (3). Similar long-term outcomes
were noted among NACT nonresponders and the patients
in the primary surgery group. Delaying surgery for NACT
may mean that NACT nonresponders miss the optimal
timing for surgery, which could delay the treatment process
and increase medical expenses. It is reported that 69.4%
to 95% of patients respond to NACT (4-9), and recent
developments in the field of NACT have led to a renewed
interest in NACT sensitivity.

Although extensive research has been performed
on the relationship between the microvasculature and
prognosis (10-18), no single study has focused on the value
of microvessel features for the prediction of response to
NACT among cervical cancer patients. Tumor growth and
metastases require angiogenesis (19). Human papillomavirus
(HPV), which is the leading pathogen that causes cervical
cancer, is linked to angiogenesis through hypoxia-inducible
factor 1a (HIF-1a) (20). Furthermore, because pretreatment
CD105-labeled microvasculature predicts a clinical response
to chemotherapy in patients with breast cancer (21),
we hypothesized that microvessel features also predict the
response of patients with cervical carcinoma to NACT.

The objective of this study was to determine whether
microvessel features measured immunohistochemically and
stereologically can predict the clinical response to NACT.
In addition, the role of microvessel features in prognosis
was also explored. We present the following article in
accordance with the STARD reporting checklist (available
at http://dx.doi.org/10.21037/tcr-20-2741).

Methods
Patients

From June 2007 to December 2016, 106 patients with 2009
International Federation of Gynecology and Obstetrics
(FIGO) stage (22) IB2 or IIA2 squamous cervical cancer
at 13 hospitals in mainland China were retrospectively
studied. The inclusion criteria were as follows: (I) FIGO
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stage IB2 and ITA2; (II) no treatment history for cervical
cancer before NACT including preoperative radiotherapy,
hormone drugs, or antiangiogenic therapy; (III) availability
of pre-treatment paraffin-embedded biopsy specimens,
which could be used for immunohistochemistry, from
the Department of Pathology at each hospital. The mean
age of patients was 47 years (range, 22-66 years). This
study was part of the Chinese Clinical Cervical Cancer
(FOUR-C) Project, which was approved by the institutional
ethics committee of Nanfang Hospital, Southern Medical
University (NFEC-2017-135). The overall survival was
determined as survival from the date of surgery to the last
follow-up or the date of death. The study was conducted in
accordance with the Declaration of Helsinki (as revised in
2013). This study was approved by the ethics committee of
Nanfang Hospital, Southern Medical University (NFEC-
2017-135) and individual consent for this retrospective
analysis was waived.

Treatment

All patients received 1 to 3 courses of platinum-based
NACT at regular intervals every 21 days and radical
hysterectomy (type C2) plus pelvic lymphadenectomy was
performed 2 to 3 weeks after the final course of NACT.
NACT regimens included cisplatin-based regimen (TP,
paclitaxel + cisplatin; BP, cisplatin + bleomycin; PBV, BP
+ vincristine; FP, 5-fluorouracil + cisplatin; IP, Irinotecan
+ cisplatin), carboplatin-based regimen (T'C, paclitaxel
+ plus carboplatin; BC, bleomycin + carboplatin; FC,
5-fluorouracil + carboplatin), and other platinum-based
regimens (paclitaxel or docetaxel + nedaplatin or oxaliplatin;
IN, Irinotecan + nedaplatin) (Z7able I).

Tumor size was measured in detail by gynecological
physical examination, transvaginal ultrasonography,
CT, MRI and pathologic examination. According to the
RECIST criteria (23), patients who achieved a complete
response (CR) or a partial response (PR) were classified as
NACT responders, while patients with a stable response
(SD) or progressive disease (PD) were classified as NACT

nonresponders.

Immunobhistochemistry

Paraffin sections (4 pm) of biopsy specimens and surgical
specimens were stained for CD31 and CD105. Paraffin-
embedded tumor specimens were deparaffinized in xylene
and rehydrated in graded alcohol solutions. After they were
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Table 1 Clinical characteristics of the neoadjuvant chemotherapy responders and neoadjuvant chemotherapy nonresponders

Variable Subgroup NACT responders (n=74) NACT nonresponders (n=32) t/x2 P
Age (year) 46.62+8.86 44.97+9.71 0.856 0.394
FIGO stage B2 51 (73.9%) 18 (26.1%) 1.578 0.209
1IA2 23 (62.2%) 14 (37.8%)
Pathological grade Good 7 (87.5%)" 1(12.5%) 10.208 0.006'
Moderate 24 (53.3%)b 21 (46.7%)
Poor 43 (81.1%)° 10 (18.9%)
Tumor diameter >5cm 67 (82.7%) 14 (17.3%) 27.138 <0.01
<5cm 7 (28.0%) 18 (72.0%)
NACT cycles 1 42 (66.7%) 21 (33.3%) 1.125 0.771
2 29 (74.4%) 10 (25.6%)
>3 3 (75.0%) 1(25.0%)
F{egimen§ Cisplatin-based 42 (76.4%) 13 (23.6%) 2.329 0.312
Carboplatin-based 22 (62.9%) 13 (37.1%)
Other platinum-based 10 (62.5%) 6 (37.5%)
Approach Arterial 10 (62.5%) 6 (37.5%) 2.580 0.275

Intravenous chemotherapy

63 (72.4%)

24 (27.6%)

Arterial+ Intravenous 1(33.3%)

2 (66.7%)

T, Pairwise comparisons were performed for significant three-group comparisons. Significant differences in the table are denoted by
letter designations (letters “a” and “b”). The values sharing the same letters are not significantly different; §, Cisplatin-based regimen: TP,
paclitaxel (135-175 mg/mz, day 1), + cisplatin (50 mg/mz); BP, cisplatin (50 mg/mg) + bleomycin 15 mg; PBV, BP + vincristine (1 mg/mz);
FP, 5-fluorouracil (500 mg, days 1-3) + cisplatin (50 mg/mz, day 1); IP, irinotecan (80 mg/mz, day 1) + cisplatin (60-70 mg/ mz). Carboplatin-
based regimen: TC, paclitaxel (135-175 mg/mz, day 1) + carboplatin (area under the concentration time curve, 3.0-5.0, day 1); BC,
bleomycin 22.5 mg + carboplatin (AUC 3.0-5.0, day 1); FC, 5-fluorouracil (500 mg, day 1-3) + carboplatin (AUC 3.0-5.0, day 1). Other
platinum-based regimens: paclitaxel (135-175 mg/mz, day 1) or docetaxel (75 mg/ m2) + nedaplatin (80 mg/mz, day 1) or oxaliplatin
(130 mg/ m2, day 1); IN, Irinotecan (160 mg/mz, day 1) + nedaplatin (80 mg/ m2, day 1). NACT, neoadjuvant chemotherapy; FIGO,

International Federation of Gynecology and Obstetrics.

rinsed in deionized water and immersion in 3% hydrogen
peroxide, the sections were submerged in citrate buffer
(pH 6) and heated in a microwave oven for antigen retrieval.
Sections were incubated overnight at 4 °C with primary
rabbit monoclonal antibodies against CD31 (ab-134168;
dilution, 1/300; Abcam, Cambridge, MA, USA) or CD105
(ab-169545; dilution, 1/300; Abcam, Cambridge, MA,
USA). The sections were incubated with a polymer-linked
secondary antibody (Shenda, Shenzhen, China) for 30 min,
which was followed by visualization with liquid DAB for
10 min. The sections were counterstained in hematoxylin,
dehydrated in graded alcohols solutions and cleared in
xylene.

© Translational Cancer Research. All rights reserved.

Quantification of microvessel features: microvessel density
(MVD) and volume density (Vv)

To quantify the microvessels, each immunohistochemically
stained section was digitally scanned using a microscope
(Olympus BX51 JAPAN). For each tumor section, 3-5 high
power fields (HPFs) were captured and assessed at a 200x
magnification by two independent observers. The field area
was equal to 0.6 mm’.

Image Pro-plus (IPP, version 4.0, Media Cybernetics,
MD, USA) software was used as our image analysis
system. IPP spatial calibration should be established
for the microvascular morphological evaluation. This is
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Figure 1 Stereological method for the measurement of microvessels in cervical cancer using Image Pro-plus software (IHC staining).

(A) Import images; (B) spatial calibration; (C) select measurements; (D) microvessel assessment.

accomplished by manually outlining the microvessels with
the cursor and then selecting the measurements “Area”.
The data regarding the object count and the area of each
microvessel in the captured picture were exported to Excel
(Figure I).

MVD = sum of object count/total images

Vv = sum of object area/total area of the images

© Translational Cancer Research. All rights reserved.

Statistical analysis

The statistical analysis was performed using SPSS 20.0
statistical software package (SPSS, Inc., Chicago, IL, USA).
Normality was tested with the Kolmogorov-Smirnov
test. Non-normally distributed variables are shown as
medians (P,;—P-;) and were evaluated with the Mann-
Whitney U test. The chi-square test was used to compare
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Figure 2 Immunohistological analysis of pre-neoadjuvant chemotherapy cervical cancer tissue sections (x200). (A,B) Representative tissues

of cervical cancer with poor pathological grade with positive staining for CD31 (A) and CD105 (B). (C,D) Representative tissues of cervical

cancer with moderate pathological grade with positive staining for CD31 (C) and CD105 (D).

the categorical data. Logistic multivariate analysis was
performed to determine the independent factors that
are predictive of the response to NACT. In the survival
analyses, the Kaplan-Meier method and log-rank test were
used, and a multivariate analysis using the Cox proportional
hazards model was also performed. The ROC curves were
constructed and the area under the ROC curve (AUC) was
calculated to evaluate the diagnostic accuracy. Youden’s
index was used to calculate the cut-off values. Statistical
significance was defined as P<0.05.

Results
Clinical response to NACT and patient characteristic

Representative examples of CD31 and CD105 positively
stained microvessels in cervical cancer tissues are shown
in Figure 2. According to the clinical chemotherapeutic
response evaluation, 74 patients were classified as NACT
responders (74/106, 69.8%), including 4 patients who
achieved CR (3.8%) and 70 who achieved PR (66.0%);

© Translational Cancer Research. All rights reserved.

32 patients were classified as NACT nonresponders,
including 30 patients with SD (28.3%), and 2 patients
with PD (1.9%). A higher clinical response rate was more
frequent in patients with poor pathological grade and those
with a tumor diameter >5 cm. No significant difference
was observed in other clinical characteristics, including
age, FIGO stage, regimen cycles, chemotherapy drugs, or
chemotherapy approaches between the two groups (P>0.05).

Predictive value of pre-treatment microvessel features in
terms of the clinical response

Due to the uneven distribution of the two groups in terms
of pathological grade and tumor diameter, the patients
were divided into six subgroups. In the subgroup with
pretreatment tumor size >5 cm and moderate pathological
grade, pre-NACT CD31-Vv was higher in NACT
nonresponders (n=8) than in NACT responders (n=22)
(Z2=-2.224, P=0.026). In the other subgroups, no statistically
significant difference was observed in the MVD or Vv
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Table 2 Comparison of MVD/Vv in neoadjuvant chemotherapy responders and neoadjuvant chemotherapy nonresponders

Tumor diameter Pathological NACT responders, NACT nonresponders, 7 p
(cm) grade n (rank mean) n (rank mean)

CD31-MVD >5 Good o' - -
Moderate 22 (14.32) 8 (18.25) -1.032 0.320
Poor 39 (23.31) 6 (21.00) -0.468 0.640

<5 Good 1" - -
Moderate 2 (10.00) 13 (7.69) -0.885 0.376
Poor 4 -0.683 0.495

CD105-MVD >5 Good o' - -
Moderate 22 (16.32) 8 (13.25) -0.994 0.320
Poor 39 (22.96) 6 (23.25) -0.058 0.954

<5 Good 1" - -
Moderate 2 (7.25) 13 (8.12) -0.300 0.765
Poor 4 <0.01 >0.05

CD31-Vv >5 Good o' - -
Moderate 22 (13.36) 8(21.38) -2.204 0.028
Poor 39 (23.54) 6 (19.50) -0.810 0.418

<5 Good 1" - -
Moderate 2 (4.50) 13 (8.54) -1.373 0.170
Poor 4 <0.01 >0.05

CD105-Vv >5 Good o' - -
Moderate 22 (16.00) 8 (14.13) -0.597 0.551
Poor 39 (23.77) 6 (18.00) -1.164 0.245

<5 Good 1" - -
Moderate 2 (4.50) 13 (8.54) -1.373 0.170
Poor 4 -0.683 0.495

T, no statistical analysis due to the small number of cases. MVD, Microvessel density; Vv, volume density; NACT, neoadjuvant chemotherapy.

between the groups (7able 2).

The relationship between the diagnostic sensitivity and
specificity is illustrated by the ROC curve (Figure 3). The
ROC curve of the pre-NACT CD31-Vv for predicting the
chemotherapy response had an AUC value of 0.767 (95%
CI, 0.586 to 0.948, P=0.028) (Table 3). The optimal cut-
off point was 5.691x107, giving sensitivity of 59.10% and
specificity of 87.5%. In all, 87.50% of the patients who were
not sensitive to chemotherapy could be identified using
CD31-Vv »5.691x107, whereas 41.90% of patients who are
sensitive were excluded.

The significant clinical factors from univariate analysis,

© Translational Cancer Research. All rights reserved.

as well as the chemotherapy approach, were entered into
a multivariate analysis. Tumor size >5 cm (HR=12.417,
P<0.01) and poor pathological grade (HR=0.297, P=0.047)
were independent factors that predicted the clinical
response, while pre-NACT CD31-Vv and chemotherapy
approach were not predictive (1able 4).

Survival

Fourteen patients (9 in the NACT response group and 5
in the nonresponse group) died from cervical cancer. Two
patients were excluded because they were lost to follow-up.
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Pathological grade and invasive depth were independent
predictors of survival (P<0.05) (1able 5). Moreover, patients
with a poor pathological grade and deep cervical stromal
invasion had a significantly shorter overall survival.

The log-rank test showed that higher post-treatment
CD31-Vv was associated with a worse prognosis (P=0.032).
However, microvessel features were not independent factors
of overall survival in the multivariate analysis.

Discussion

The results of this study showed that pre-treatment CD31-
Vv could be predictor of chemosensitivity in one specific
subgroup (pretreatment tumor size >5 ¢cm and moderate
pathological grade). Post-treatment CD31-Vv is associated
with worse prognosis but is not an independent factor that
affects prognosis.

Our research showed that the pre-NACT CD31-
Vv was higher in NACT nonresponders than in NACT

100
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Sensitivity %
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0 v v v v L

0 20 40 60 80 100
100% - specificity%
Figure 3 ROC curve of CD31-Vv for the prediction of
chemosensitivity in patient with a tumor size =5 c¢cm and poor

pathological grade.
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responders in the subgroup with pre-treatment tumor
size =5 cm and moderate pathologic grade. The optimal
cut-off point was 5.691x107, giving sensitivity of 59.10%
and a specificity of 87.5%. This result demonstrates that
87.50% of patients who are not sensitive to chemotherapy
can be identified using CD31-Vv >5.691x10”. Therefore,
if the patient meets the criteria of a specific subgroup
criteria, NACT is not recommended if their pre-treatment
biopsy CD31-Vv is greater than the cut-off point. As a
predictor, CD31-Vv is only suitable for a portion of the
patient population (maximum tumor diameter >5 cm and
moderate differentiation). The sensitivity is only 59.10%;
that is, if the threshold is used as an indication of NACT,
we would mistakenly exclude 40.9% of patients who might
be sensitive to chemotherapy. While the ability to screen
positive patients is weak, the ability to find true negative
patients is strong. Since the effect of NACT followed by
surgery on long-term survival remains controversial, the
specificity which is the ability to screen negative patients, is
more important in clinical practice. In addition, the relevant
subgroup had a sample size of 30. If we want to extend this
conclusion to clinical applications, verification in larger
external cohorts and the implementation of prospective
clinical trials are required.

The prognostic value and the NACT sensitivity
predictive value of differently labeled microvessels (CD31
and CD105) are distinctive. Although many studies have
been performed to determine the relationship between
the microvasculature and prognosis, they have presented
contradictory findings (10-18). The results of these
retrospective studies are likely influenced by the inclusion
of women who received various medical treatments and
those with varying tumor angiogenesis markers. Surveys
such as those conducted by Randall ez /. (18) have shown
that CD31-MVD, but not CD105-MVD, is an independent
prognostic factor for both PFS and OS in patients with
high-risk, early-stage cervical cancer. CD105-MVD but
not CD31-MVD or CD 34 MVD, was also identified to
be a significant and independent predictor of recurrence
in prostate cancer patients after radical prostatectomy with

Table 3 Area under the ROC curve (pre-neoadjuvant chemotherapy CD31-Vv)

Variable Area Standard error

95% Confidence interval

Lower limit Upper limit

CD31-VWv 0.767 0.092

0.028 0.586 0.948

Vv, volume density.

© Translational Cancer Research. All rights reserved.
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Table 4 Results of multiple factor logistic regression analysis of
clinical response

Variables Hazard ratio 95% ClI P value
Pathological grade 0.297 0.047
Pathological grade 1" 0297 0.101-0.875 0.028

Pathological grade 2" 1852 0.154-22.205 0.627

Tumor diameter 12.417 3.915-39.380 <0.010
Pre-NACT CD31-Vv 1.980 0.685-5.725 0.207
Chemotherapy 1.520 0.382-6.051 0.552
approach

T, Pathological grade 1: moderate vs. poor; Pathological grade
2: good vs. poor. NACT, neoadjuvant chemotherapy; Vv, Volume
density.

neoadjuvant hormonal therapy (24). CD105-MVD but not
CD31-MVD, is associated with metastasis-free survival and
cause-specific survival in patients with urothelial cancer (25).
This inverse prognostic value might imply the various
biologic potentials of different tumor angiogenesis markers
in different types of solid tumors.

Different angiogenesis markers have different efficacies
in predicting the sensitivity of NACT. Beresford ez a/. (21)
showed that pretreatment CD105 expression but not CD34
expression predicts for clinical response to chemotherapy,
and that, a lower initial count is favorable. Our result is
contrary to that reported in the studies by Beresford. The
results of this study indicate that CD31-Vv but not CD105-
Vv expression could be used as a predictor of clinical
response. A possible explanation for this might be that
different tumor tissues rely on different types of microvessels
to provide oxygen and nutrition. Another possible
explanation for this is that CD105-positive microvessels
tend to be immature and irregularly shaped (26),
while CD31-positive microvessels tend to be mature.
Endoglin (CD105), a dimeric membrane glycoprotein that
is expressed at high levels on human vascular endothelial
cells, binds with high affinity to TGF B1 and B3 (27).
CD105 has been found to be a specific marker of neo-
formed vessels. Therefore, we can deduce that these
immature blood vessels cannot effectively transport
chemotherapy drugs, which leads to a weak correlation with
chemotherapy sensitivity. CD31 (platelet/endothelial cell
adhesion molecule-1) supports the integrity of endothelial
cell—cell junctions and leads to the over-expression of some
protective genes that inhibit apoptosis (28,29). It appears
to antagonize chemotherapy-induced apoptosis. This may

© Translational Cancer Research. All rights reserved.
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explain why patients with higher CD31-Vv are not sensitive
to NACT. Preoperative chemotherapy plus angiogenesis
treatment seems to result in better outcomes. Yang ez a/. (30)
found that the baseline CD31 level is significantly associated
with response to bevacizumab plus docetaxel-doxorubicin
before surgery.

Vv is more suitable than MVD for predicting
chemosensitivity. In our study, CD31-Vv, but not CD31-
MVD, could predict chemosensitivity in one specific
subgroup. In the 1990s, Weidner ez al. (31) proposed the use
of MVD to quantify microvessels in tumors, and the average
number of microvessels in 3 to 5 high-power fields was used
as the MVD. In stereology, the length density refers to the
length of a linear structure (such as a catheter, blood vessel,
or microtubule) per unit volume. The length density is
equal to the number of target cross-sections divided by the
sum of the reference areas. The MVD is basically equivalent
to the concept of length density in stereology. In the
present study, the Vv of microvessels refers to the perfusion
capacity of microvessels. MVD is more representative of
parameters at the 2D level, while Vv is more representative
of parameters at the 3D level.

In all patients, a multivariate logistic regression analysis
of the clinical response showed that a tumor size >5 cm
and poor pathological grade indicated a poor response to
NACT but that the pre-treatment NACT CD31-Vv and
chemotherapy approach did not. This outcome is different
than that of Chen ez 4/. (3), who found that patients with
tumors smaller than 8 cm had higher response rate, and
that pathologic grade had no impact on chemotherapeutic
response. The study by Chen ez 4/. also mentioned that
patients with good responses received a third cycle of
chemotherapy, but they did not analyze whether the number
of chemotherapy cycles influenced the clinical response.
Our research revealed that patients with a tumor size less
than 5 ¢cm had a lower clinical response rate after NACT,
and thus, selection bias may have occurred. For example,
when a tumor shrinks from 4.5 to 3.5 cm, it is reduced by
22%, and when the tumor shrinks from 5.5 to 3.5 cm, it is
reduced by 36%. Some gynecological oncologists believe
that both post-treatment tumor sizes meet the same surgical
requirements and that those patients do not need more
cycles of chemotherapy. However, the difference in the
proportion of decline determines the grouping according
to efficacy, so that patients with tumor bigger than 5 cm
are more likely to be categorized into chemotherapy-
sensitive groups. In addition, patients (81.1%, 43 of 53)
with a poor pathological grade likely tended to achieve CR
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Table 5 Univariate and multivariate survival analyses for all patients who received neoadjuvant chemotherapy

Univariate analysis

Multivariate analysis (Cox’s model)

Factors
P value P value HR 95% ClI

Age 0.647 NS - -
FIGO stage 0.980 NS - -
Pathological grade 0.018 0.032 4.091 1.132-14.781
Tumor diameter 0.814 NS - -
Lymph node metastasis 0.038 NS - -
Parametrial infiltration 0.752 NS - -
Margins 0.616 NS - -
Invasive depth <0.001 0.001 7.380 2.370-22.981
Corpus uteri infiltration 0.328 NS - -
LvsSI 0.016 NS - -
Response to chemotherapy 0.318 NS - -
Pretreatment CD31-MVD 0.405 NS - -
Pretreatment CD105-MVD 0.905 NS - -
Pretreatment CD31-Vv 0.430 NS - -
Pretreatment CD105- Vv 0.632 NS - -
Posttreatment CD31-MVD 0.302 NS - -
Posttreatment CD105-MVD 0.839 NS - -
Posttreatment CD31-Vv 0.032 NS - -
Pretreatment CD105- Vv 0.268 NS - -

FIGO, International Federation of Gynecology and Obstetrics; LVSI, lymphovascular space invasion; MVD, Microvessel density; Vv, Volume

density; NS, no significant; HR, hazard ratio; Cl, confidence interval.

or PR. Therefore, we are more concerned with the effects
of vascular parameters on the response of patients with a
moderate pathological grade.

However, in our study, most vascular parameters had
no relationship with overall survival, regardless of whether
the parameters were obtained before or after treatment.
Although the log-rank test indicated that a higher post-
treatment CD31-Vv was associated with a worse prognosis
(P=0.032), a Cox hazard analysis did not indicate that
the post-treatment CD31-Vv was a prognostic predictor.
Data from our study that are not presented here also
showed that poor pathological grade was related to higher
post-treatment CD31-Vv (r=-0.223, P=0.023). Post-
treatment CD31-Vv may have a collinear relationship with
pathological grade, which may have led to the significant
differences seen in the log-rank test. A seemingly similar

© Translational Cancer Research. All rights reserved.

result was found in pancreatic cancer. Wang et al. (32)
reported that the tumor pathological grade was positively
correlated with the MVD count in parenchymal cells of
tumors, which suggests that the MVD is associated with the
malignancy of pancreatic cancer.

Our study contributes to the current literature. Until
now, scant attention has been paid to the relationship
between the clinical response to NACT and microvascular
features. First, NACT is generally considered an effective
treatment for breast cancer and gastrointestinal tumors, but
the role of NACT in the long-term efficacious treatment
of cervical cancer is unclear. Second, due to the hierarchical
healthcare system and pathological consultation process
in China, most patients undergo cervical conization
or colposcopy-directed biopsy in secondary medical
institutions and then seek for surgical treatment at tertiary
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medical institutions, which means that paired biopsy
specimens are rarely collected. Consequently, the literature
on the relationship between the clinical response to NACT
and microvascular features is sparse. Third, this study used
quantitative stereology to evaluate microvascular volume.

We recognized several limitations in our study. First, the
NACT regimens were not identical because we obtained
the surgical specimens from multiple centers. Second, the
time to recurrence in 14 patients with carcinoma-related
death was difficult to obtain because their family member
were unwilling to provider more detail. Therefore, we could
not calculate the disease-free survival of those patients.

In conclusion, pre-treatment CD31-Vv could be a
predictor of chemosensitivity in one specific subgroup
(pretreatment tumor size >5 cm and moderate pathological
grade). Post-treatment CD31-Vv is associated with a worse
prognosis but is not an independent factor for overall
survival.
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