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Purpose: Data about the prognostic value of fibrinogen concentration and absolute lym-
phocyte count for the prognosis of gastrointestinal stromal tumors (GISTs) were limited.
Thus, the aim of the present study was to investigate the predictive value of preoperative
fibrinogen concentration and absolute lymphocyte count in GISTs.

Patients and Methods: From March 2002 to December 2017, 143 intermediate and high risk
GIST patients treated with RO resection were enrolled in the present study. Clinicopathological
characteristics were recorded. The optimal cut-off values of patients were calculated by X-tile
software. Categorical variables were analyzed using Chi-square test or Fisher’s exact test. Disease-
free survival was analyzed by the Kaplan—-Meier method and compared by a Log rank test.
Results: There were 71 males (49.65%) and 72 females. The median age was 56 years
(range 19-86). The optimal cut-off value was 4.5 g/L for fibrinogen concentration (P=0.000)
and 1.0x10%/L for lymphocyte count (P=0.002). No significant association was found
between lymphocyte level and clinicopathological features. However, elevated fibrinogen
level was correlated with tumor location, tumor size and NIH risk category. Tumor size,
fibrinogen concentration and lymphocyte count were independent risk factors for the prog-
nosis of patients according to the multivariate analysis. The prognosis of patients with high
fibrinogen concentration or low lymphocyte count was significantly worse than that with low
fibrinogen concentration or high lymphocyte count. Further, combination of fibrinogen
concentration and lymphocyte count could increase the prognostic value for GIST patients.
Conclusion: Fibrinogen concentration and absolute lymphocyte count were independent
prognostic factors for intermediate and high risk GIST patients. The combination of fibrino-
gen concentration and absolute lymphocyte count could further increase the predictive value
for the prognosis of GIST patients.

Keywords: gastrointestinal stromal tumors, GIST, mesenchymal tumor, fibrinogen,
lymphocyte, prognosis

Introduction

Gastrointestinal stromal tumor (GIST) is the most common mesenchymal tumor of
the gastrointestinal tract.' It typically arises from the digestive tract and rarely
elsewhere in vivo. Although RO resection remains the optimal treatment for loca-
lized GISTs, over 40% of patients will develop recurrence or metastasis after
surgery.” Thus, precise assessment of the recurrence of GIST patients after surgery
is critical for the administration of adjuvant therapy. Although the risk stratification
systems have been revised and improved, their accuracy is not precise enough to
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predict the tumor recurrence.” In addition, with the appli-
cation of artificial intelligence, new proposed systems and
models have been developed, but their predictive capabil-
ity should be validated and verified in prospective studies.*
Hence, it’s increasingly important to identify additional
prognostic factors in order to aid the prognostic prediction
and treatment of patients, especially for intermediate and
high risk GIST patients.

Fibrinogen is an essential protein in the coagulation
cascade and can be easily tested in the plasma. It was
reported that fibrinogen could protect the circulating
tumor cells (CTCs) from the attack of lymphocyte and
natural killer cells.’ This may partially explain the phe-
nomenon that patients with elevated preoperative fibrino-
gen level was associated with tumor metastasis and
resulted in poor prognosis in a variety of malignancies.®’

The immune status is also very important for the prog-
nosis of several solid tumors. Peripheral lymphocyte, as
a simple and cost-effective parameter to reflect the
immune status, plays a critical role in the cell-mediated
antitumor immune response.® Although neutrophil-to-
lymphocyte ratio has been well recognized as
a prognostic factor in the recent years, the absolute count
of lymphocyte has also been reported to be associated with
the prognosis of tumors.’

However, the role of preoperative fibrinogen concen-
tration and blood lymphocyte count in the prognosis of
GISTs has rarely been investigated in GIST patients.
Furthermore, the prognostic value of balance between
preoperative fibrinogen concentration and absolute lym-
phocyte count on GIST patients has never been investi-
gated. Given this situation, the present study aims to
investigate both the individual and combined effects of
preoperative fibrinogen concentration and absolute lym-
phocyte count on disease-free survival (DFS) in intermedi-

ate and high risk GIST patients.

Patients and Methods

This study was performed in the Xijing Hospital of Digestive
Diseases affiliated to the Fourth Military Medical University.
From March 2002 to December 2017, a total of 143 GIST
patients were enrolled in our present study. The inclusion
criteria were listed as follows: (1) histological confirmation
of intermediate or high risk GISTs, (2) with RO resection, (3)
with complete clinicopathological and follow-up data. The
exclusion criteria were: (1) with other malignant tumors, (2)
with distant metastasis, (3) with preoperative imatinib

therapy, (4) with inflammatory diseases, (5) with venous or
arterial thromboembolism or anticoagulant treatment within
3 months before surgery, (6) with pregnancy, stroke or neu-
rosurgery within 6 months before surgery. This study was
approved by the Ethics Committee of Xijing Hospital, and
written informed consent was obtained from all patients
before surgery.

All the preoperative peripheral blood routine test and
blood coagulation index were performed within 7 days
prior to surgery. Fibrinogen concentration and absolute
count of lymphocyte were recorded. Clinicopathological
data including gender, age, tumor location, tumor size, mito-
tic index, histological type, National Institutes of Health
(NIH) risk category and adjuvant therapy were collected.
To evaluate the prognostic value of the combination of fibri-
nogen concentration and absolute count of lymphocyte for
GIST patients. GIST patients were divided into four groups
according to the levels of fibrinogen and lymphocyte: Group
1, patients with low fibrinogen concentration and high lym-
phocyte count; Group 2, patients with low fibrinogen con-
centration and low lymphocyte count; Group 3, patients with
high fibrinogen concentration and high lymphocyte count;
and Group 4, patients with high fibrinogen concentration and
low lymphocyte count. DFS was calculated from the date of
surgery to the date of recurrence or metastasis. The patients
after surgery were followed up until December 2018.

Statistical Analysis

Data were processed using SPSS 24.0 for Windows (SPSS
Inc., Chicago, IL, USA). The optimal cut-off values of
fibrinogen concentration and absolute count of lymphocyte
for the prognosis of GISTs were calculated by X-tile
software.'® Patients were grouped by the level of fibrino-
gen concentration and absolute lymphocyte count.
Categorical variables were analyzed using Chi-square test
or Fisher’s exact test. Survival between groups were ana-
lyzed by the Kaplan—-Meier method and compared by
a Log rank test. Hazard ratios (HRs) and 95% confidence
intervals (CIs) were used to assess time-to-event out-
comes. The low fibrinogen concentration group and low
lymphocyte count group were settled as “reference” group.
A HR >1 indicated a worse prognosis in GISTs patients.
Significant risk factors (P<0.15) for the prognosis of
GISTs patients identified by univariate analysis were
further assessed by multivariate analysis using the Cox
regression proportional hazard model. A P value of 0.05
was considered statistically significant.
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Results
The clinicopathological features of patients divided by fibri-
nogen concentration and absolute lymphocyte count were
summarized in Table 1. There were 71 males (49.65%) and
72 females. The median age was 56 years (range 19-86).
Tumor location, tumor size and NIH risk category were
significantly associated with fibrinogen level (all P<0.05).
No significant differences were found between clinicopatho-
logical features and absolute lymphocyte count (all P>0.05).
The cut-off value of fibrinogen concentration and abso-
lute count of lymphocyte for the prognosis of GIST
patients are shown in Figure 1. The optimal cut-off value
was 4.5 g/L for fibrinogen (P = 0.000) and 1.0 x 10°/L for
lymphocyte (P = 0.002).

The median follow-up time was 51.73 months (range
9-124). Nineteen patients experienced recurrence or metastasis.
The risk factors for the prognosis of GIST patients were ana-
lyzed using univariate analysis (Table 2). The results showed
that tumor size, adjuvant therapy, fibrinogen concentration and
lymphocyte count were risk factors for the prognosis of GIST
patients (all P<0.05). However, only tumor size, fibrinogen
concentration and lymphocyte count were independent risk
factors for the prognosis of GISTs (Table 3, all P<0.05).

The DFS of GIST patients stratified by fibrinogen con-
centration and lymphocyte count were shown in Figure 2.
The prognosis of patients with high fibrinogen concentration
or low lymphocyte count were significantly lower than that

with low fibrinogen concentration or high lymphocyte count.

Table | Comparison of Clinicopathological Features of GIST Patients According to Fibrinogen Concentration and Lymphocyte Count

Characteristics Low Fibrinogen High Fibrinogen P Low High P
Concentration Concentration Lymphocyte Lymphocyte
Count Count
Age
<60 77(83.7%) 15(16.3%) 0.923 21(22.8%) 71(77.2%) 0.538
>60 43(84.3%) 8(15.7%) 14(27.5%) 37(72.5%)
Gender
Male 58(81.7%) 13(18.3%) 0.472 20(28.2%) 51(71.8%) 0.308
Female 62(86.1%) 10(13.9%) 15(20.8%) 57(79.2%)
Tumor location
Stomach 87(88.8%) 11(11.2%) 0.041 22(22.4%) 76(77.6%) 0.707
Small intestine 27(71.1%) 11(28.9%) 11(28.9%) 27(71.1%)
Other 6(85.7%) 1(14.3%) 2(28.6%) 5(71.4%)
Tumor size (cm)
<5 54(94.7%) 3(5.3%) 0.000 14(24.6%) 43(75.4%) 0.878
>5, <10 55(84.6%) 10(15.4%) 15(23.1%) 50(76.9%)
>10 11(52.4%) 10(47.6%) 6(28.6%) 15(71.4%)
Mitotic rate
<5/50 HPF 28(90.3%) 3(9.7%) 0.203 11(35.5%) 20(64.5%) 0.267
>5/50 HPFE<10/50 HPF | 80(84.2%) 15(15.8%) 20(21.1%) 75(78.9%)
>10/50 HPF 12(70.6%) 5(29.4%) 4(23.5%) 13(76.5%)
Histologic type
Spindle 113(84.3%) 21(15.7%) 0.546 35(26.1%) 99(73.9%) 0.211
Epithelioid 2(100%) 0(0.0%) 0(0.0%) 2(100%)
Mixed 5(71.4%) 2(28.6%) 0(0.0%) 7(100%)
NIH risk category
Intermediate risk 58(93.5%) 4(6.5%) 0.006 16(25.8%) 46(74.2%) 0.746
High risk 62(76.5%) 19(23.5%) 19(23.5%) 62(76.5%)
Adjuvant therapy
Yes 50(79.4%) 13(20.6%) 0.189 13(20.6%) 50(79.4%) 0.343
No 70(87.5%) 10(12.5%) 22(27.5%) 58(72.5%)
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Figure | Calculation of cut-off value of fibrinogen concentration and absolute lymphocyte count by X-tile software.

Further, the prognostic value of the combination of
fibrinogen concentration and absolute count of lymphocyte
for GIST were also evaluated. The clinicopathological
features of the four groups were summarized in Table 4.
The results showed that tumor size and NIH risk category

Table 2 Univariate Analysis of Risk Factors for Disease-Free
Survival of GIST Patients

Prognostic Factors HR 95% CI P value
Age 0.785 0.298-2.068 0.625
Gender 0.409 0.155-1.078 0.071
Tumor location 1.585 0.671-3.746 0.294
Tumor size 4813 2.327-9.957 0.000
Mitotic rate 1.517 0.668-3.446 0.320
Histologic type 1.016 0.359-2.873 0.976
Adjuvant therapy 3.086 1.168-8.153 0.023
Fibrinogen 10.204 4.047-25.729 0.000
Lymphocyte 0.270 0.109-0.668 0.005

were significantly different between the four groups
(P<0.05). The DFS of the four groups were shown in
Figure 3. The results showed that combination of fibrino-
gen and absolute lymphocyte count could increase the
predictive value for the prognosis of GIST patients.

Discussion
Blood coagulation index and peripheral blood routine test

are preoperative routine tests which are simple,

Table 3 Multivariate Analysis of Risk Factors for Disease-Free
Survival of GIST Patients

Prognostic Factors HR 95% ClI P value
Gender 0.457 0.168-1.247 0.126
Tumor size 3.814 1.587-9.165 0.003
Adjuvant therapy 1.886 0.631-5.637 0.256
Fibrinogen 4212 I.511-11.736 0.006
Lymphocyte 0.156 0.055-0.446 0.001

Abbreviations: HR, hazard ratio; Cl, confidence interval.

Abbreviations: HR, hazard ratio; Cl, confidence interval.
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Figure 2 DFS of GIST patients stratified by fibrinogen concentration and absolute lymphocyte count.

convenient, reproducible, and cost-effective. However,
data about the association between fibrinogen concentra-
tion and lymphocyte count and prognosis of GISTs were
limited. Therefore, in the present study, we investigated
the prognostic value of fibrinogen concentration and lym-
phocyte count in GIST patients. We found that elevated
fibrinogen level was correlated with tumor location, tumor
size and NIH risk category. High fibrinogen concentration
and low lymphocyte count were independently associated
with poor prognosis of intermediate and high risk GIST
patients. Moreover, the combination of fibrinogen concen-
tration and lymphocyte count improved prognosis predic-
tion in intermediate and high risk GIST patients.

Lymphocytes play critical role in host immune
response and possess potent antitumor activity in many
tumors.'"'? Tt reflects the degree of responsiveness of the
immune status of the host. A series of studies have sug-
gested that lymphopenia was independently associated
with poor overall survival in some tumors.'*'* Inversely,
increased activated cytotoxic T lymphocytes were corre-
lated with promising clinical outcomes in some tumors.'
Besides, lymphocyte count was also used in some indexes
such as prognostic nutritional index,'® neutrophil to lym-
phocyte ratio'” and platelet to lymphocyte ratio'® to pre-
dict the prognosis of tumor patients, including GIST.
However, the prognostic value of absolute lymphocyte
count on GIST patients have never been investigated
before. The present study, for the first time, demonstrated
that high level of absolute lymphocyte count was asso-
ciated with favorable prognosis of GIST patients.

As a major acute reactive phase protein and an important
coagulation factor, fibrinogen present in plasma at high levels
in the presence of malignancy.'® Several potential mechanisms
may explain this phenomenon. Sahni et al*® found that fibrino-
gen can be synthesized by tumor cells. Yamaguchi et al*’
reported that the overproduction of inflammatory proteins
(such as IL-6) by cancer cells may trigger the production of

1?2 revealed that tumor

fibrinogen. Furthermore, Falanga et al
growth is frequently associated with hemodynamic changes,
tissue necrosis and acute phase response, which may result in
subsequent increase in plasma fibrinogen levels. These may
partially explain the findings in our present study that elevated
fibrinogen concentration was positively associated with tumor
size and NIH risk category of patients.

Over the past decade, growing evidences suggested that
high pretreatment plasma fibrinogen levels were associated
with poor prognosis in various types of tumor.>> %> A meta-
analysis containing 37 studies reported that fibrinogen con-
centration was significant predictor of poor survival in
digestive malignancies.”® Similarly, another meta-analysis,
which contains 52 studies, found that increased pretreat-
ment plasma fibrinogen concentration was significantly
associated with decreased survival in patients with solid
tumors.”” However, the relationship between preoperative
fibrinogen concentration and the prognosis of GIST patients
was rare. Until now, only two studies investigated the
correlation between plasma fibrinogen levels and prognosis
of GIST patients. Lu et al*® revealed that elevated fibrino-
gen level was correlated with a worse clinical outcome in
GIST patients. Cai et al*’ also reported that fibrinogen
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Table 4 Clinicopathological Features of GIST Patients According to the Four Groups

Characteristics Low Fibrinogen Low Fibrinogen High Fibrinogen High Fibrinogen P
Concentration Concentration Concentration Concentration
High Lymphocyte Low Lymphocyte High Lymphocyte Low Lymphocyte
Count Count Count Count
Age
<60 61(66.3%) 16(17.4%) 10(10.9%) 5(5.4%) 0.937
>60 32(62.7%) 11(21.6%) 5(9.8%) 3(5.9%)
Gender
Male 43(60.6%) 15(21.1%) 8(11.3%) 5(7.0%) 0.701
Female 50(69.4%) 12(16.7%) 7(9.7%) 3(4.2%)
Tumor location
Stomach 69(70.4%) 18(18.4%) 7(7.1%) 4(4.1%) 0.266
Small intestine 20(52.6%) 7(18.4%) 7(18.4%) 4(10.5%)
Other 4(57.1%) 2(28.6%) 1(14.3%) 0(0.0%)
Tumor size (cm)
<5 42(73.7%) 12(21.1%) 1(1.8%) 2(3.5%) 0.002
>5, <10 43(66.2%) 12(18.5%) 7(10.8%) 3(4.6%)
>10 8(38.1%) 3(14.3%) 7(33.3%) 3(14.3%)
Mitotic rate
<5/50 HPF 18(58.1%) 10(32.3%) 2(6.5%) 1(3.2%) 0.207
>5/50 HPE<10/50 HPF 66(69.5%) 14(14.7%) 9(9.5%) 6(6.3%)
>10/50 HPF 9(52.9%) 3(17.6%) 4(23.5%) 1(5.9%)
Histologic type
Spindle 86(64.2%) 27(20.1%) 13(9.7%) 8(6.0%) 0.511
Epithelioid 2(100%) 0(0.0%) 0(0.0%) 0(0.0%)
Mixed 5(71.4%) 0(0.0%) 2(28.6%) 0(0.0%)
NIH risk category
Intermediate risk 44(71.0%) 14(22.6%) 2(3.2%) 2(3.2%) 0.046
High risk 49(60.5%) 13(16.0%) 13(16.0%) 6(7.4%)
Adjuvant therapy
Yes 41(65.1%) 9(14.3%) 9(14.3%) 4(6.3%) 0.404
No 52(65.0%) 18(22.5%) 6(7.5%) 4(5%)

concentration was an independent risk factor for predicting
the prognosis of resectable GISTs. In accordance with pre-
vious studies, our present study with the largest sample size
also confirmed the prognostic value of fibrinogen concen-
tration in GIST patients.

The molecular mechanisms underlying the relationship
between high plasma fibrinogen concentration and poor
prognosis of tumors have not been fully elucidated.

130

Yano et al”” showed that fibrinogen may interact with

integrin and non-integrin receptors of tumor cells to reg-
ulate proliferation or migration of tumor cells. Sahni et al*!
noted that fibrinogen may cooperate with vascular

endothelial growth factor and stimulate endothelial cell

proliferation and angiogenesis. Zhang et al*? reported
that fibrinogen could induce epithelial-mesenchymal tran-
sition through increasing vimentin expression and redu-
cing E-cadherin expression, which confers capacity of
invasion, migration, and multidrug resistance to tumor
cells. Fibrinogen could also serve as a stable framework
to support the formation of stroma tissue, which provides
gas exchange and nutrient for the growing tumor cells.>
In addition to the biological effect, fibrinogen could also
provide physical protection of tumor cells. Previous studies
have already demonstrated the existence of circulating tumor
cells in peripheral blood of GIST patients.** Fibrinogen can
aggregate to form a dense layer around CTCs, which protects
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Figure 3 DFS of GIST patients according to the combination of fibrinogen concentration and absolute lymphocyte count.

CTCs from shear forces of the blood flow. It could also
protect the CTCs from immune attack from T and NK
cells.>* Thus, we speculated that the balance between the
fibrinogen concentration and peripheral lymphocyte count, to
a large extent, would influence the prognosis of intermediate
and high risk GIST patients. The findings in our present
study were totally in consistent with our speculation. The
results showed that patients with low fibrinogen concentra-
tion and high lymphocyte count have the best prognosis and
that with high fibrinogen concentration and low lymphocyte
count have the worst prognosis. We also found that the
prognosis of patients with high fibrinogen concentration
and high lymphocyte count was poorer than that with low
fibrinogen concentration and low lymphocyte count, this may
attribute to the dual role of fibrinogen on the tumor cells.

There are several limitations in our present study. First,
it was a retrospective study in single institution’s experi-
ence. Prospective and multi-center studies are needed to
verify the predictive value of these parameters. Second,
the sample size was not large enough, which may result in
bias during analysis. Third, the prognostic value of fibri-
nogen and lymphocyte after surgery was not evaluated.
Fourth, we only analyzed the predictive value of para-
meters in primarily localized GISTs. Whether these para-
meters have a predictive value in inoperable GISTs with
imatinib therapy needs further investigation.

Conclusions

In conclusion, our present study indicated that fibrinogen
concentration and absolute lymphocyte count were indepen-
dent prognostic factors for intermediate and high risk GIST
patients. The combination of fibrinogen concentration and

absolute lymphocyte count could further increase the predic-
tive value of prognosis of GISTs.

Abbreviations

GISTs, gastrointestinal stromal tumors; CTCs, circulating
tumor cells; DFS, disease-free survival; NIH, National
Institutes of Health.

Data Sharing Statement

The datasets used and/or analysed during the current study
are available from the corresponding authors on reason-
able request.

Ethics Approval and Informed

Consent

This study was approved by the Ethics Committee of
Xijing Hospital, and written informed consent was
obtained from all patients before surgery. This study was
conducted in accordance with the Declaration of Helsinki.

Funding

This study was supported in part by grants from the
National Natural Scientific Foundation of China [NO.
31570907, 81572306, 81772937] and Promotion Project
of Xijing Hospital (XJZT19ML16).

Disclosure
The authors report no conflicts of interest for this work.

References

1. von Mehren M, Joensuu H. Gastrointestinal stromal tumors. J Clin
Oncol. 2018;36:136-143. doi:10.1200/JC0O.2017.74.9705

Cancer Management and Research 2020:12

submit your manuscript

8155

Dove


https://doi.org/10.1200/JCO.2017.74.9705
http://www.dovepress.com
http://www.dovepress.com

Guo et al Dove
2. Thacoor A. Gastrointestinal stromal tumours: advances in surgical 19. Suzuki T, Shimada H, Nanami T, et al. Hyperfibrinogenemia is
and pharmacological management options. J Gastrointest Oncol. associated with inflammatory mediators and poor prognosis in
2018;9:573-578. doi:10.21037/jg0.2018.01.10 patients with gastric cancer. Surg Today. 2016;46:1394-1401.
3. Joensuu H, Vehtari A, Riihimaki J, et al. Risk of recurrence of doi:10.1007/s00595-016-1339-z
gastrointestinal stromal tumour after surgery: an analysis of pooled 20. Sahni A, Simpson-Haidaris PJ, Sahni SK, Vaday GG, Francis CW.
population-based  cohorts.  Lancet  Oncol.  2012;13:265-274. Fibrinogen synthesized by cancer cells augments the proliferative
doi:10.1016/S1470-2045(11)70299-6 effect of fibroblast growth factor-2 (FGF-2). J Thromb Haemost.
4.Chen T, Liu S, Li Y, et al. Developed and validated a prognostic 2008;6:176-183. doi:10.1111/j.1538-7836.2007.02808.x
nomogram for recurrence-free survival after complete surgical resection 21. Yamaguchi T, Yamamoto Y, Yokota S, Nakagawa M, Ito M, Ogura T.
of local primary gastrointestinal stromal tumors based on deep learning. Involvement of interleukin-6 in the elevation of plasma fibrinogen
EBioMedicine. 2019;39:272-279. doi:10.1016/j.ebiom.2018.12.028 levels in lung cancer patients. Jpn J Clin Oncol. 1998;28:740-744.
5. Palumbo JS, Kombrinck KW, Drew AF, et al. Fibrinogen is an important doi:10.1093/jic0/28.12.740
determinant of the metastatic potential of circulating tumor cells. Blood. 22 Falanga A, Rickles FR. Pathophysiology of the thrombophilic state in
2000;96:3302-3309. doi:10.1182/blood.V96.10.3302 the cancer patient. Semin Thromb Hemost. 1999;25:173-182.
6. Palaj J, Keckes S, Marek V, Dyttert D, Waczulikova I, Durdik S. d0i:10.1055/-2007-994919
Fibrinogen levels are associated with lymph node involvement and 23.Lv GY, Yu Y, An L, Sun XD, Sun DW. Preoperative plasma fibrino-
overall survival in gastric cancer patients. Anticancer Res. gen is associated with poor prognosis in esophageal carcinoma: a
2018;38:1097-1104. doi:10.21873/anticanres.12328 meta-analysis. Clin Transl Oncol. 2018;20:853-861. doi:10.1007/
7.Liu FT, Gao H, Wu CW, Zhu ZM. The association of plasma $12094-017-1794-z
fibrinogen with c.linicopathological features and prognosis in e.sopha— 24. Mei Y, Liu H, Sun X, Li X, Zhao S, Ma R. Plasma fibrinogen level may be
igzl/ Can:er I;aztlf ;256 Oncotarget. 2017;8:93029-93038. doi:10.18 a possible marker for the clinical response and prognosis of patients with
oncotarget. breast cancer receiving neoadjuvant chemotherapy. Tumour Biol.
8. Eriksen AC, Sorensen FB, Lindebjerg J, et al. The prognostic value 2017;39:1010428317700%02. doi:JIO.l177/10104283]53100002
Zf tugz:;;&gzatmi ollirlzg};(r)ﬁgzsed mn sfltf(li%/e. HTr;ZLCIm (gzzz; 25. Sun ZQ, Han XN, Wan.g HJ, gt al. Prqgnostic significance of pre-
2018:11:979987. doi-10.1016/;.tranon. 2018.03.008 operative fibrinogen in patients w1'th colon .cancer'. World
9. Postow MA., Chasalow SD, Kuk D, et al. Absolute lymphocyte count J .Gastrognterol. '2014;20:8583'—8.591. f101':10.3748/w1g.v20.126‘8'583
as a prognostic biomarker for overall survival in patients with 26.Lin Y, L%u Z, Qu.l ¥ ot al..Clmlcal s1gn1ﬁcance of plasma.D—dlmer
advanced melanoma treated with ipilimumab. Melanoma Res. and ﬁbrmogen in digestive cancer: a systematic reY1ew and
2019:30:71_75. méta—analysm Eur J Surg Oncol. 2018;44:1494-1503. doi:10.1016/
10. Camp RL, Dolled-Filhart M, Rimm DL. X-tile: a new bio-informatics J.e]§0.2(.)1.8.07.052 . .
tool for biomarker assessment and outcome-based cut-point 27. Perisanidis C, Psym A Cohen'EE, ot a , Prqgnostlc role of pretrea.t A
optimization. Clin Cancer Res. 2004:10:7252-7259. doi:10.1158/ ment plasma fibrinogen in patients with solid tumors: a systematic
1078-0432 CCR-04-0713 reYlew and .meta—analyms. Cancer Treat Rev. 2015;41:960-970.
11. Ceze N, Thibault G, Goujon G, et al. Pre-treatment lymphopenia as 2% EOI:JI (é.IIIOIg/JEtg.ZOIIS.(l}O.OOZ' inal | b level
a prognostic biomarker in colorectal cancer patients receiving S er.1 » M etal. astr'omtestlna' stromal tumors: nnogen cvels
chemotherapy. Cancer Chemother Pharmacol. 2011:68:1305-1313. are associated with progn0§1s of patients as blood-based biomarker.
doi:10.1007/500280-011-1610-3 Medicine. 2018;97:¢0568. doi:10.1097/MD.0000000000010568
12. Wang SC, Chou JF, Strong VE, Brennan MF, Capanu M, Coit DG. 29. CaliHX, Li XQ, Wang SF. Prognostlcivalue? of fibrinogen and D-dimer-
Pretreatment neutrophil to lymphocyte ratio independently predicts fibrinogen ratio in resectable gastromte}tmal stromal tumors. World
disease-specific survival in resectable gastroesophageal junction and J Gastroenterol. 2018;24:5046-5056. doi:10.3748/wjg.v24.i44.5046
gastric adenocarcinoma. 4Ann Surg. 2016;263:292-297. doi:10.1097/ 30. Yar}oiHJ, Hatapo K, TSL_mO N, et.al. Clustered cancer cells. show
SLA 0000000000001189 a distinct adhesion behavior from single cell form under physiologi-
13.Kou F, Lu Z, Li J, et al. Pretreatment lymphopenia is an easily cal shear condit%ons. J Exp Clin Cancer R.es. 2001;20:40741_2'
detectable predictive and prognostic marker in patients with meta- 3L Sah.nl A, Francis CW Vascu.lar endothelial griowth factor ,bmd? to
static esophagus squamous cell carcinoma receiving first-line fibrinogen and fibrin and stm'lulates endothelial cell proliferation.
chemotherapy. Cancer Med. 2016;5:778-786. doi:10.1002/cam4.638 Blood. 2000;96:3772-3778. doi:10.1182/blood.V96.12.3772
14. Ray-Coquard I, Cropet C, Van Glabbeke M, et al. Lymphopenia as 32. Z.hang. F, Wang Y, Sup P{ et al.‘ Flbr}nog.e:n promotes mallgnar'lt
a prognostic factor for overall survival in advanced carcinomas, biological tumor behavior involving epithelial-mesenchymal transi-
sarcomas, and lymphomas. Cancer Res. 2009;69:5383-5391. tion via the p-AKT/p-mTOR pathway in esophageal squamous cell
doi:10.1158/0008-5472.CAN-08-3845 carcinoma. J Cancer Res Clin Oncol. 2017,1432413*2424
15. Galon J, Costes A, Sanchez-Cabo F, et al. Type, density, and location of doi:10.1007/500432-017-2493-4
immune cells within human colorectal tumors predict clinical outcome. 33. Dvorak HF. Tumors: wounds that do not heal. Similarities between
Science. 2006;313:1960-1964. doi:10.1126/science. 1129139 tumor stroma generation and wound healing. N Engl J Med.
16. Sun J, Mei Y, Zhu Q, et al. Relationship of prognostic nutritional 1986;315:1650-1659. doi:10.1056/NEIM198612253152606
index with prognosis of gastrointestinal stromal tumors. J Cancer. ~ 34.Li Q, Zhi X, Zhou J, et al. Circulating tumor cells as a prognostic and
2019;10:2679-2686. doi:10.7150/jca.32299 predictive marker in gastrointestinal stromal tumors: a prospective study.
17. Jiang C, Hu WM, Liao FX, et al. Elevated preoperative neutrophil-to- Oncotarget. 2016;7:36645-36654. doi:10.18632/oncotarget.9128
35. Palumbo JS, Talmage KE, Massari JV, et al. Platelets and fibrin(ogen)

lymphocyte ratio is associated with poor prognosis in gastrointestinal
stromal tumor patients. Ther.

doi:10.2147/0TT.S90569

Onco Targets 2016;9:877-883.

. Goh BK, Chok AY, Allen JC, et al. Blood neutrophil-to-lymphocyte

and platelet-to-lymphocyte ratios are independent prognostic factors
for surgically resected gastrointestinal stromal tumors. Surgery.
2016;159:1146—-1156. doi:10.1016/j.surg.2015.10.021

increase metastatic potential by impeding natural killer cell-mediated
elimination of tumor cells. Blood. 2005;105:178-185. doi:10.1182/
blood-2004-06-2272

8156

submit your manuscript

Dove

Cancer Management and Research 2020:12


https://doi.org/10.21037/jgo.2018.01.10
https://doi.org/10.1016/S1470-2045(11)70299-6
https://doi.org/10.1016/j.ebiom.2018.12.028
https://doi.org/10.1182/blood.V96.10.3302
https://doi.org/10.21873/anticanres.12328
https://doi.org/10.18632/oncotarget.21746
https://doi.org/10.18632/oncotarget.21746
https://doi.org/10.1016/j.tranon.2018.03.008
https://doi.org/10.1158/1078-0432.CCR-04-0713
https://doi.org/10.1158/1078-0432.CCR-04-0713
https://doi.org/10.1007/s00280-011-1610-3
https://doi.org/10.1097/SLA.0000000000001189
https://doi.org/10.1097/SLA.0000000000001189
https://doi.org/10.1002/cam4.638
https://doi.org/10.1158/0008-5472.CAN-08-3845
https://doi.org/10.1126/science.1129139
https://doi.org/10.7150/jca.32299
https://doi.org/10.2147/OTT.S90569
https://doi.org/10.1016/j.surg.2015.10.021
https://doi.org/10.1007/s00595-016-1339-z
https://doi.org/10.1111/j.1538-7836.2007.02808.x
https://doi.org/10.1093/jjco/28.12.740
https://doi.org/10.1055/s-2007-994919
https://doi.org/10.1007/s12094-017-1794-z
https://doi.org/10.1007/s12094-017-1794-z
https://doi.org/10.1177/1010428317700002
https://doi.org/10.3748/wjg.v20.i26.8583
https://doi.org/10.1016/j.ejso.2018.07.052
https://doi.org/10.1016/j.ejso.2018.07.052
https://doi.org/10.1016/j.ctrv.2015.10.002
https://doi.org/10.1097/MD.0000000000010568
https://doi.org/10.3748/wjg.v24.i44.5046
https://doi.org/10.1182/blood.V96.12.3772
https://doi.org/10.1007/s00432-017-2493-4
https://doi.org/10.1056/NEJM198612253152606
https://doi.org/10.18632/oncotarget.9128
https://doi.org/10.1182/blood-2004-06-2272
https://doi.org/10.1182/blood-2004-06-2272
http://www.dovepress.com
http://www.dovepress.com

Dove Guo et al

Cancer Management and Research Dove

Publish your work in this journal

Cancer Management and Research is an international, peer-reviewed  The manuscript management system is completely online and includes
open access journal focusing on cancer research and the optimal use of ~ a very quick and fair peer-review system, which is all easy to use.
preventative and integrated treatment interventions to achieve improved  Visit http://www.dovepress.com/testimonials.php to read real quotes
outcomes, enhanced survival and quality of life for the cancer patient. ~ from published authors.

Submit your manuscript here: https://www.dovepress.com/cancer-management-and-research-journal

Cancer Management and Research 2020:12 submit your manuscript 8157
Dove


http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

