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Abstract

Background: Several recent studies provide evidence that D-dimer (DD) concentration in peripheral blood correlates
negatively with overall survival (OS) in patients with pancreatic ductal adenocarcinoma (PDAC). Contrarily, there are
recent evidence indicating that preoperative plasma fibrinogen, but not D-dimer might represent a prognostic factor
in non-metastatic gastrointestinal cancers.

Methods: In a single-center prospective study, we enrolled 62 patients undergoing surgery for pathologically confirmed
PDAC without detectable venous thrombosis. Intraoperatively, the sample of the blood from the portal vein was obtained.
DD concentration in these samples was measured. Patients were followed postoperatively until time of death
from any cause.

Results: We found that OS for patients with portal blood DD values above 2700 (ng/mlL) (n=22 from 62
patients) was higher by 158% than that for the patients (n=42) with DD values <2700 (416 days versus
161 days, p=10.05). On the contrary to the studies investigating DD concentration in peripheral blood, we
have found that patients with higher DD level in the portal vein had longer mean OS than patients with
lower ones.

Conclusions: Further investigation is necessary both to confirm our results in a larger patient population and
to elucidate the mechanism for the correlation between portal blood D-dimer concentrations and survival time. Along
with other authors, we conclude that portal circulation is characterized by unique, biological environment that requires

further evaluation.
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To the Editor:

Surgery remains the only potentially curative treatment
for pancreatic ductal adenocarcinoma (PDAC); however,
postoperative prognosis is variable and difficult to esti-
mate. CA 19-9 has demonstrated clinical utility in this
regard [1] but suffers from several limitations such as
unclear cut-off points and inapplicability to Lewis
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antigen non-secretors. Therefore, there is a need to val-
idate other prognostic biomarkers. Several recent studies
provide evidence that D-dimer (DD) concentration in
peripheral blood correlates negatively with overall sur-
vival (OS) in patients with PDAC [2, 3]. Contrarily, there
is recent evidence indicating that preoperative plasma
fibrinogen, but not D-dimer might represent a prognos-
tic factor in non-metastatic gastrointestinal cancers [4].
In our previous research, we have extended investiga-
tions to DD concentration in bile, urine, and portal vein
blood of patients with pancreatic cancer [5]. Following
statistical analysis of our results, we have decided to
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investigate correlation between DD concentration in
portal vein and overall survival (OS).

In a single-center prospective study, we enrolled 62
patients undergoing surgery for pathologically confirmed
PDAC without detectable venous thrombosis. In all of
them, during the surgery, tumor was found to be locally
advanced and non resectable, but no metastatic lesions
were identified. Such group of patients is characterized
by lower predicted OS and extremely poor prognosis [3].

Intraoperatively, the sample of the blood from the por-
tal vein was obtained. DD concentration in these sam-
ples was measured using VIDAS D-Dimer Exclusion II
assay (bioMerieux, France). All of them were submitted
to postoperative chemotherapy with gemcitabine. Pa-
tients were followed postoperatively until time of death
from any cause. The study was approved by Ethics Com-
mittee of Medical University of Lodz in Poland. All stat-
istical calculations were performed using SPSS version
20.0 for Windows (IBM Corporation, Armonk, NY).

We found that OS for patients with portal blood DD
values above 2700 (ng/mL) (n =22 from 62 patients) was
higher by 158% than that for the patients (n =42) with
DD values <2700 (416 versus 161 days, p = 0.05) (Fig. 1).
No statistically significant interaction was observed
between the bile, urine and peripheral blood DD levels
and OS of these patients.

On the contrary to the studies investigating DD con-
centration in peripheral blood, we have found that
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patients with higher DD level in the portal vein had lon-
ger mean OS than patients with lower ones. The shorter
OS has been reported in PDAC as well as in the other
cancers with higher DD concentration in the peripheral
blood. Fukumoto et al. found that elevated DD concen-
tration in peripheral blood predicts shorter OS in
resected non-small cell lung cancer independently of
age, gender, stage of the tumor, and level of circulating
carcinonembryonic antigen [6]. Ay et al. likewise find el-
evated DD to predict poor prognosis in all studied solid
organ tumors [7]. This clearly shows that D-Dimer levels
in the portal and peripheral blood cannot be treated as
equivalent.

In pancreatic cancer, not extending the barrier of
retroperitoneal space or metastasizing to the liver, all
venous blood from the tumor has to be drained to
the portal circulation. Therefore, in such cases, portal
blood D-dimer concentration reflects fibrinolysis at
the site of the primary pancreatic cancer.

As we have previously demonstrated in many cases
of pancreatic cancer that did not cross the retroperi-
toneal barrier and did not metastasize to liver, the D-
dimer levels in the portal vein are several times
greater than those in the peripheral blood. This can-
not be explained only by the phenomenon of dilution
of portal blood in the general circulation, because
only about 20% of the total volume of circulating
blood passes through the portal system.
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Fig. 1 Correlation of portal blood D-dimers with overall survival of patients with nonresectable pancreatic cancer. Kaplan-Meier curve
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We hypothesized and confirmed that liver acts as a filter
for portal DD by excreting them into bile. The concentra-
tion of D-dimers in the peripheral blood is significantly in-
creased when the pancreatic cancer breaks the liver
barrier or the tumor begins to infiltrate the retroperitoneal
space, hence, the high D-dimer levels in both portal and
peripheral blood in patients with metastatic pancreatic
tumor. The latter reflect mostly fibrinolysis of extra-
gastrointestinal metastases and circulating tumor cells [8].

Directly, very high portal DD concentration may also
confirm previously proposed hypothesis of fibrin scaffold
surrounding pancreatic cancer from host’s immune sys-
tem response [9]. On this basis, longer OS time in patients
with higher intraoperative portal blood DD concentrations
can be explained.

Our study adds to the growing body of evidence that D-
dimer concentrations have potential as prognostic bio-
markers in pancreatic ductal adenocarcinoma. Further
investigation is necessary to both confirm our results in a
larger patient population and elucidate the mechanism for
the correlation between portal blood D-dimer concentra-
tions and survival time. Along with other authors [10], we
conclude that portal circulation is characterized by unique,
biological environment that requires further evaluation.
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