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Abstract

Objective: To determine the efficacy and the impact on postoperative morbidity, mortality, and direct hospitalization costs of using the
hemostatic-sealant Hemopatch® in patients undergoing pancreaticoduodenectomy.

Method: A retrospective observational data review (26 consecutive pancreaticoduodenectomies) from July 2015 to October 2016 using the

same surgical technique, 13 procedures reinforcing the duct-to-mucosa pancreaticojejunostomy with Hemopatch® and 13 procedures without
Hemopatch® at Miguel Servet University Hospital, Zaragoza, Spain. Both groups were statistically homogenous. Demographic data and rates of
postoperative complications were collected. To extrapolate the average cost for pancreaticoduodenectomy treatment in a larger population with a
normal distribution, a Monte Carlo simulation was run with a 1,000-procedure scenario.

Results: Results of the Monte Carlo simulation determined: the incidence of postoperative pancreatic fistula in the Hemopatch® group reported
was 7.7% vs. 30.9% (p value: 0.05), biliary fistula 7.7% vs. 15.4% (p value: 0.05), hemorrhage 7.7% vs. 15.5% (p value: 0.05), mean stay 20.8 vs. 26.3
days (p value: 0.01), ICU stay 7.1 vs. 9.1 days (p value: 0.01). Therefore, improved outcomes of Hemopatch® vs SoC, respectively resulted in a cost
offset of: ICU length of stay $16,254.18 vs. $21,000.41, total hospital length of stay $13,659.92 vs. $17,233.67 (excluding ICU stay), postoperative

pancreatic fistula $427.90 vs. $2,234.05 biliary fistula $1,119.21 vs. $2,238.43 and hemorrhage $427.90 vs. $855.80.

Conclusions: Sealing with Hemopatch® as an adjuvant after a pancreaticoduodenectomy might offer a new possibility to decrease postoperative
pancreatic fistula, with fewer severe fistulas, shorter hospital stays and reduced healthcare costs. The use of Hemopatch® resulted in a substantial
savings of $11,109.00 (-24%) per patient. Hemopatch® might be an effective and cost-beneficial alternative against the standard of care.

Clinical relevance: The use of Hemopatch® as a sealant may result in better clinical (less morbidity) and possibly economic outcomes in

pancreaticoduodenectomy.
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Introduction

The Whipple known as

pancreaticoduodenectomy [PD]) is the most common operation

procedure (also
for pancreatic cancer. It's also used to treat patients with tumors
and cancers of the duodenum, ampulla of Vater and the bile duct,
and chronic pancreatitis. Whipple surgery is a complex surgery that
requires great expertise on the part of the surgeon. Recent papers
suggest that institutions should perform a minimum of 11 Whipple
procedures annually to maintain the team’s level of expertise

and skills required by this complex surgery. At the University of
Virginia, surgeons perform more than 50 Whipple procedures per
year -five times that benchmark [1]. The IMS Health data related
to hepato-pancreato-biliary procedures, volumes and Health and
Safety penetration in premier on pancreas Whipple procedures
reported around 11,000 procedures completed in 2015 [2]. The
Spanish national registry of Whipple procedure in 2015 reported a
total of 1,016 procedures (70% of Whipple surgeries in Spain in one
year) [3]. At Miguel Servet University Hospital (Zaragoza, Spain)
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50-60 Whipple surgeries are performed per year. Postoperative
pancreatic fistula (POPF) is the most common major complication
after pancreatectomy and it is a potentially serious and life-
threatening complication that may lead to prolonged hospital stay

and increased costs [4].

Besides POPEF, other serious postoperative complications
are delayed gastric emptying (DGE), postoperative bleeding, and
infectious complications [5,6]. POPF derives from an anastomotic
leakage after a pancreatectomy:. It is such leakage that determines
the other major complications, such as peripancreatic collections,
intraabdominal abscesses, DGE, and postoperative hemorrhage [7-
12]. The most important risk factors identified are a soft pancreatic
texture and a main pancreatic duct diameter of 3 mm or less. POPF
not only prolongs hospital stay and increases healthcare costs, but
also plays a central role in the development oflife-threatening events
such as intra-abdominal abscess and postoperative hemorrhage
[7]. The International Study Group of Pancreatic Fistula (ISGPF)
provided a unique and universally accepted definition, that it has
been adopted worldwide and applied to over 320,000 patients [13].
Despite its overall acceptance and success, following studies point
out some major limitations [13-16] and, in 2016, the International
Study Group for Pancreatic Surgery (ISGPS) revised the POPF
definition and introduced new criteria to better characterize the
different severity grades. Grade A POPF has been replaced with a
new category characterized by an asymptomatic pancreatic leak
called a “biochemical leak” (BL) [17].

Postoperative Fistula, Complications and Costs

POPF is still the most common and dangerous severe
complication after PD, the incidence of which ranges widely in
reported series from 10% to more than 34% in high volume centers
[18,19]. POPF also represent a significant economic burden.
Healthcare expenditure is currently rising exponentially, including
in surgical fields. One of the reasons for this is the use of new surgical
techniques and devices. However, postoperative complications are
the main reason for increased costs in surgery [20]. Patients who
develop complications consume a disproportionately greater share
of the available resources. Moreover, postoperative morbidity may
not only increase the costs of care, but may also lead to prolonged
sick leave or even to permanent incapacity [21]. Since healthcare
resources are limited, the funders of healthcare should know how

complications increase the cost of the treatment.

Gani et al. reported on the total hospital costs of 971 patients
who underwent pancreatic resection at a high volume academic
center [22]. The median total costs nearly doubled in those who
developed a postoperative complication following pancreatic
resection compared with those who did not. Enestvedt et al. [23]
reported similar results in a review of 144 patients undergoing
PD in a network of community-based hospitals composed of both
low- and high-volume centers [23]. The median cost was also
nearly doubled for those with major complications, from $29,038
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to $56,224 [22]. The development of POPF was an independent
predictor of increased total cost, and fistula alone accounted for 1.3
times increase in the total cost, similar to the doubling in cost we
report in our study in patients with POPF. Enestvedt [23] also found
that postoperative complications tended to occur in clusters, and
pancreatic fistula was generally associated with at least four other
complications, further contributing to the accumulation of incurred
costs.

Complications after pancreatic resection represent an
important area for quality improvement in order to maximize the
value of care. Postoperative complications, in particular POPEF,
are associated with increased length of stay (LOS) and higher
hospital costs. Any measure to reduce the incidence and severity
of complications after PD will save hospital costs [24]. Several
studies have shown that POPE, as the most ominous complication
after pancreatic resection, increases the cost of treatment and has
severe clinical consequences as well [25-27]. Hence the attention of
healthcare funders (government and insurance companies) must
focus on the precise economic impact of the quality of healthcare
delivery. Cost analysis of major surgical procedures was published
by Vonlanthen et al. [28]. The study revealed that pancreatic
surgery is different from other surgical procedures. The costs of
pancreatic surgery were significantly higher compared with all
other procedures, and the difference was even greater in patients

with complications.

While surgical technique, comorbidities, surgical history, anti-
coagulation therapies, type of surgery, and other individual risks
may all influence hemostasis during surgery, surgical technique
is the usual cause of both bleeding and reoperation, signifying
the need for effective hemostasis strategies [29,30]. Collagen
hemostatic patches have been used for surgical hemostasis and
healing for decades and been enhanced since their development
in the early 1980s [31]. Hemopatch® is a recently developed
hemostatic patch consisting of a specifically formulated collagen
matrix, a protein-reactive monomer, and a biocompatible dye. The
soft, thin, pliable, high liquid-absorption capacity, self-adherence,
and sealing properties of Hemopatch® make it easy to use in open
and minimally invasive surgery. The active side of the patch is coated
with the rapid protein-reactive monomer, N-hydroxylsuccinimide
functionalized pentaerythritol polyethylene glycol ether tetra-
succinimidyl glutarate (NHS-PEG). Hemopatch® has a two-fold
mechanism of action. The thin layer of NHS-PEG provides rapid
tissue attachment and sealing of the bleeding surface. Additionally,
the collagen activates both the coagulation cascade and platelets,
and releases coagulation factors, thereby enabling fibrin formation.
The clot is further strengthened by the structural collagen fibers
[32].

Methods

A retrospective observational analysis of 26 consecutive PD
performed by the same surgeon from July 2015 to October 2016
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using the same surgical technique at Miguel Servet University
Hospital, Zaragoza, Spain, assessed clinical and healthcare resource
utilization outcomes between the use of Hemopatch® reinforcing
the duct-to-mucosa pancreaticojejunostomy or the control group
without Hemopatch® (Standard of Care - SoC). The incidence of
POPF in matched groups treated described above was compared.
Hemopatch® cost as compared to the associated costs related
to the post-operative management of POPF was examined. Both

Data source
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groups were statistically homogenous. Demographic data was
collected (age, gender, diagnosis, comorbidities), and rates of
postoperative complications (pancreatic fistula, biliary fistula, DGE,
hemorrhage, readmission, exitus, and hospital length of stay -LOS-
and ICU LOS). To extrapolate the average cost of PD treatment and
follow a normal distribution, a Monte Carlo simulation was used to
populate a 1,000-procedure scenario.

Figure 1: Hemopatch ® Applied after ducto-to-mucosa pancreatitojejunostomy.

Data for this retrospective database analysis was obtained from
Miguel Servet University Hospital, Zaragoza, Spain, analyzing a
repository of clinical, economic and resource-use data developed
for quality and utilization benchmarking purposes. The database
includes nationally representative hospital data based on
bed size, geographic region, and teaching hospital status. The
database comprises data from 26 consecutive PD performed
by the same surgeon from July 2015 to October 2016 using the
same surgical technique reconstruction with duct-to-mucosa
pancreaticojejunostomy. In the Hemopatch® group, two patches
of Hemopatch® 9 x 4.5cm were placed, one on the underside and
another on the anterior once the anastomosis was complete (Figure
1). To protect confidentiality, patient-specific data was de-identified
according to US Health Insurance Portability and Accountability
Act (HIPAA) regulations. Therefore, this analysis using the registry
database does not constitute human subject research and is not
subject to International Review Board approval.

Database case selection criteria

The records of PD cases included in this retrospective database
analysis were of patients that underwent elective surgery with
hospitalizations and discharges that occurred between July 2015
to October 2016; the patients were randomized in an alternative
way preoperatively (Hemopatch® group vs SoC), independently of

the characteristics of the patient and the main; and were at least 18
years old on the day of hospital admission. Table 1 lists the ICD-9
codes used in the identification of the cases and in characterizing
their primary or secondary surgical type and severity (i.e., minor,
major/severe). In cases of multiple hospitalizations within the
same hospital during the study period, only the first hospitalization
for one of the target procedures was identified and considered.
Database records indicating those patients with or without
Hemopatch® and those that lacked complete demographic/
baseline values and/or had unevaluable outcome measures were
excluded from the analysis.

Table 1: Group assignment by primary or secondary ICD-9 procedural
codes.

Chronic pancreatitis (577.1)
Other specified diseases of pancreas (577.8)
Unspecified disease of pancreas (577.9)

Cholangitis (576.1)
Other specified disorders of biliary tract
(576.8)
Unspecified disorder of biliary tract (576.9)

Diseases of pancreas
(577)

Other disorders of
biliary tract (576)

Disorders of function of stomach (536)
Dyspepsia and other specified disorders of
function of stomach (536.8)
Unspecified functional disorder of stomach
(536.9)

Diseases of
esophagus, stomach,
and duodenum (530-

539)

American Journal of Biomedical Science & Research


https://biomedgrid.com/

Am ] Biomed Sci & Res

Data extracted for analyses

Data regarding patient characteristics (e.g., age at the time
of admission, gender, diagnosis, Charlson Comorbidity Index
-CCI-) were extracted. Outcome variables extracted from the
records included complication outcomes, and healthcare resource

utilization outcomes.

Healthcare resource utilization outcomes extracted were:
a) average Hemopatch® cost per procedure vs associated costs
(system costs) of POPF; b) hospital LOS (in days); ¢) ICU LOS (in
days), incorporating the clinical differences in using Hemopatch®
vs SoC; d) average base cost of a PD without complications, revision,
hemorrhage, biliary fistula or DGE; e) average costs of the PD with
major or minor complication, including the incidence of POPF but
with revision, hemorrhage, biliary fistula or DGE (Table 4).

Statistical Analyses

All patient and hospital characteristics were summarized
descriptively by hemostat charge cohort (i.e.,, Hemopatch® or SoC).
Continuous variables were summarized using descriptive statistics
(number, mean, standard deviation, median, minimum, and
maximum) and categorical variables were presented as counts and
percentages. To compare the equivalency of the cohorts, t-tests and
Chi-square tests were performed on continuous and categorical
variables, respectively. Baseline and demographic variables
were used in the propensity score model to obtain a propensity
score for every subject in the Hemopatch® and SoC cohorts. The
propensity score for each subject was calculated from a logistic
regression model that included all baseline and demographic data
as covariates and the dependent variable of study treatment (i.e.,
Hemopatch® or SoC).

Methodology

Cost analyses: Cost analysis was performed by examining the

cost (system cost) of using

Hemopatch®, compared with the costs (system costs) of
postoperative management of POPF at Miguel Servet University
Hospital, Zaragoza, Spain (Table 5).

Surgery and complication costs: Surgery-related costs
include: a) average Hemopatch® cost

per procedure vs associated costs (system costs) of POPF at
Miguel Servet University Hospital, Zaragoza, Spain; b) hospital LOS
(in days); c) ICU LOS (in days), incorporating the clinical differences
in using Hemopatch® vs SoC; d) average base cost of a PD without
complications, revision, hemorrhage, biliary fistula or DGE; e)
average costs of the PD with major or minor complication, including
the incidence of POPF but with revision, hemorrhage, biliary fistula
or DGE (Table 5).

All base costs were updated to 2018 considering a currency
factor that considers the variation in Price Index in Spain and
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reported inflation in 2016 and 2018 respectively. Exchange rate
conversion from Euros (EUR) to Dollars (US) considered the Official
World Bank Index exchange rate of 1.1766 (06/04/18).

The updated costs were used to feed a 1,000 procedures scenario
using a Monte Carlo simulation following a normal distribution to
extrapolate the median average costin the treatment of PD (surgery,
POPF treatment, biliary fistula, hemorrhage, ICU and overall stay).

Model analyses: This model estimated the results at Miguel
Servet University Hospital, Zaragoza, Spain, performing 26 patients
who underwent PD. For this economic model, Hemopatch®
was used in 13 of PD and the other 13 PD were SoC procedure.
The economic outputs of this model were calculated in terms of
the annualized comparative clinical outcomes (ICU stay, overall
stay-including readmissions-), incidence of biliary fistula and
the corresponding cost savings of using Hemopatch® vs SoC. By
doing so, the net cost impact of using Hemopatch® versus SoC was
estimated.

Monte carlo simulation: Monte Carlo simulation is, in essence,
the process that generates a sample with the characteristics of a
desirable and finite population in order to calculate a certain value
that follows a certain distribution (with independent and identically
distributed values). The inherent randomness of the MCM is not
only essential for the simulation of real-life random systems, it is
also of great benefit for deterministic numerical practical problems
[33].

For that, MCM was applied to iterate parameters such as
the Average costs of the Whipple Surgery procedures without
complication, including the incidence of POPF leaks but with
revision, hemorrhage, biliary fistula or DGE, Product Cost in the use
of Hemopatch®, Hospital stay (Including Readmission) and ICU
Stay.

The initial Justification of the Monte Carlo method comes
from two of the main theorems in Statistics and Probability: The
Weak Law of Large Numbers and The Central Limit Theorem,
which concludes that with an adequately high number of samples
is possible to estimate one desirable parameter by incurring in a
minimal error that allows to asymptotically quantify the relation
between these two (Number of samples-Error) [34].

To evaluate significance and independence among alternatives
of treatment, Fisher exact test was performed on variables such as
POPF leaks, Biliary Fistula and Hemorrhage, due to the treatment
of data as a contingency table, besides that in this retrospective
analysis the Chi square assumption was violated because dataset
contains <20 observations and at least one of the outcomes to test
contains <5 observations. For Overall Stay (Including Readmission)
and ICU Stay reported as continuous variables T Test was performed
to determine Independence and goodness of fit among alternatives.
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Table 2: Clinical results patients with Hemopatch®.

No | age | DBl Mhe. | dindo | fistia | PE° | rrage | fisia | complicanons | PO | Los | o | SECN otoey
1 57 ADC PD I NO A NO NO NO NO 21 9 NO ADC
2 63 ADC PD II NO NO NO NO ATELECTASIA NO 16 8 NO ADC

SPLEEN
3 73 IPMN PD II NO NO NO NO NECROSIS NO 31 10 NO IPMN
COLLECTION

4 40 ADC PD II NO NO NO NO AXILIARY DVP NO 20 9 NO ADC
5 55 ADC PD I1Ib NO NO B NO PNEUMOTHORAX NO 23 5 NO ADC
6 61 ADC PD 11 NO NO NO NO FEVER NO 21 7 NO ADC
7 64 Ccp PD II NO NO NO NO FEVER NO 34 9 NO CpP
8 64 cC PD I NO NO NO NO NO NO 23 5 NO CP
9 84 ADC PD I NO NO NO NO NO NO 14 6 NO ADC
10 78 NET PD I1Ib BL NO NO YES INSUF;]?;ICAIENCY NO 37 9 YES NET
11 65 IPMN PD II NO NO NO NO NO NO 12 4 NO IPMN
12 66 IPMN PD I NO NO NO NO NO NO 13 NO IPMN
13 40 Ccp PD II NO NO NO NO COLLECTION NO 12 6 NO Cp

7.7%
623 7.7% BL A 0% A 21.3
MEA | (40. 0.0% B | 00% | TTHB I 477 0.615 0 az- | 7076 | 077
NS 84) 0.0% C B 0.0% 37) 923
0.0% C
C

Change in POPF diagnosis. POPF, postoperative pancreatic fistula;

ADC: Adeconocarcinoma of the pancreas

IPMN: Intraductal Papillary Mucinous Neoplasm

NET: Neutoendocrine Tumor

CP: Chronic Pancreatitis
DVP: Deep Vein Thrombosis

CC: Cholangiocarcinoma

DGE: Delayed Gastric Emptying

ISGPF, the International Study Group of Pancreatic Fistula [17]

Table 3: Clinical results patients without Hemopatch®.

No Age Dia. Surgery Clzllvien P::iccre Dge Hemo B‘iliary g;l::i:lsi Exitus Los Icu l‘lea.dm Histopa
gnosis type dindo fistula rrage fistula cations stay ission | thology
PD + RIGHT
1 57 NET CSZLS\EJS({,Y][EY 11 BL NO NO YES NO NO 36 15 NO NET
RESECTION
2 52 (o PD 11 NO NO NO NO NO NO 21 12 NO cC
3 75 S‘I\é;& PD II NO NO NO NO NO NO 35 11 NO S‘l\gl;[[i
4 61 ADC PD Ila NO NO NO NO %%LC],“I,]Z(;FI\IA(I)E NO 33 11 NO ADC
5 69 ADC PD I NO NO NO NO NO NO 16 7 YES ADC
6 57 ADC PD I11b C A NO NO COLLECTION NO 49 19 YES ADC
7 65 ADC PD Ila B NO NO NO NO NO 35 9 YES ADC
8 58 ADC PD \ NO C NO SEPSIS YES 19 7 NO ADC
9 73 ADC PD I1la NO NO NO NO COLLECTION NO 20 8 YES ADC
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10 50 ADC PD Illa NO NO NO YES NO NO 20 8 NO ADC
11 68 ADC PD 11 NO NO B NO COLLECTION NO 22 11 YES ADC
12 60 ADC PD II NO NO NO NO COLLECTION NO 15 4 YES ADC
13 42 ADC PD 11 NO NO NO NO NO NO 18 NO ADC
0,
60.5 7.7% BL 7'ZA) 0% A
ME > . . 261 (15- | 9.07
ANS (;1'52) 7.7% B 0% B 7.7% B 0.154 0.462 0.077 49) 6923 0.46
0, 0,
15.5% C 0% C 15.5% C

Change in POPF diagnosis. POPF, postoperative pancreatic fistula; ISGPF, the International Study Group of Pancreatic Fistula [17]

ADC: Adeconocarcinoma of the pancreas
IPMN: Intraductal Papillary Mucinous Neoplasm
NET: Neutoendocrine Tumor

CP: Chronic Pancreatitis

DVP: Deep Vein Thrombosis

CC: Cholangiocarcinoma

DGE: Delayed Gastric Emptying

Table 4: Clinical outcomes.

COMPLICATION HEMOPATCH ® (%) SoC (%) p value
Pancreatic Fistula: i 30.8
BL 7.7 7.7
B 0 7.7 s
C 0 15.4
Biliary Fistula 7.7 15.4 0.05
DGE 7.7 7.7 0.1
Hemonhage 77, 15.5 0.05
Readmission 7.7 46 0.05
Mean Stay 21.3 26.1 0.01
Exitus 0 7.7 0.05

Serradilla et al. Sealing with NHS-PEG patch to prevent postoperative pancreatic fistula after pancreatojejunostomy. E-AHPBA 2017, Mainz (Germany).
Changein POPF diagnosis. POPF, postoperative pancreatic fistula; ISGPF, the International Study Group of Pancreatic Fistula [26]

Table 5: Cost outcomes (clinical and economic).

Cost Qutcomes

Hemopatch® Cost

Difference (%)

Variables : Hemopatch® Differance

ICU Stay (LoS Days) 5£21,000.41 516,254 18 54,746.22 - 209
Total Hospital Stay (LoS Days) $17,233.67 $13,650.92 $3,573.75 -26%

Incidence of POPF BL 5427.90 S427.90 S0.00 0%
Incidence of POPF B 5547.71 S0.00 554771 - 1003
Incidence of POPF C 51,258.44 50.00 51,258.44 -100%
Incidence of POPF (TOTAL) $2,234.05% S427.90 51,806.15 -B1%
Biliary Fistula £2,238.43 £1,119.21 51,119.21 -Si0%
Haemorrhage 585580 S427.90 427,90 505

Hemostatic Agents Cost 50.00 S564.40 -5564.40

Change in POPF diagnesis. POPF. pastoperative pancreatic flstula: 1SGPF. the International Stady Group of Pancreatic Fistula [17]

Note: Hemostatic Agent Cost (Hemopatch®) for 2 patches of 9 x 4.5 cm b5 from Baxter List Price Spain updated to 2018 considering a currency facter that
censiders the variation in Price Index in Spain and reported inflation in 2016 and 2018 respectively. Exchange rate conversion from Euras (EUR) to Dollars
S considerad the Oficial Warld Bank Index exchanse rate of 1.1766 (06/047181
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Total Cost of Complications Between Alternatives
$6,000.00
§5,328.27
$5,000.00
$4,000.00
$2,238.43
$3,000.00
$1,975.01
$2,000.00
$427.90
$1,000.00 e $1,119.21
$0.00 $427.90
Sol Hemopatch® (HS)
® Incidence of POPF (TOTAL)  mBiliary Fistula W Haemorrhage
Figure 2: Total complication costs (SoC vs. Hemopatch®).
Integral Costof a PD Surgery SOCvs HEMOPATCH®
£70.000.00
$11,109 (24%)
$60,000.00
. $17.233.67 $564.40
SR $13.659.92
£30.000.00
§16,254.18
$20,000.00
,328.27 :
S $1,975.01
£10,000.00
$13,861.05 $13,861.05
2
SoC Hemopatch® (HS)
® Surgical Procedure  ® Complications ®ICUStay wOverallStay = Hemostatic Agent
Figure 3: Total cost of PD ( SoC vs Hemopatch®).

Results

After the 1,000 procedures scenario, a total of 26 consecutive
PD were identified with the following outcomes: the incidence
of POPF in the Hemopatch® group reported was 7.7% vs. SoC
30.9% (p value: 0.05), biliary fistula 7.7% vs. 15.4% (p value:
0.05), hemorrhage 7.7% vs. 15.5% (p value: 0.05), mean stay
20.8 vs. 26.3 days and ICU stay 7.1 vs. 9.1 days (p value: 0.01)

(Tables 2, 3, 4). Therefore, improved outcomes of Hemopatch®
vs SoC, respectively resulted in a cost offset of: ICU length of stay
$16,254.18 vs. $21,000.41, total hospital length of stay $13,659.92
vs. $17,233.67 (excluding ICU stay), postoperative pancreatic
fistula $427.90 vs. $2,234.05 biliary fistula $1,119.21 vs. $2,238.43
and hemorrhage $427.90 vs. $855.80. (Table 5 and Figure 2). The
use of Hemopatch® resulted in substantial savings of $11,109.00
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(-24%) per patient (Figure 3). Because of the clinical and economic
outcomes described above Hemopatch® is an effective and cost-

benefit alternative against the SoC group.

Discussion
Physiopathology of POPF

POPF is generally defined as an abnormal communication
between the pancreatic ductal epithelium and another epithelial
surface containing pancreas-derived, enzyme-rich fluid [10].
POPF corresponds to a failure of healing of a pancreatic-enteric
anastomosis. Nonetheless, it may derive from a parenchymal leak,
that is not directly related to an anastomosis; for example, one that
originates from the raw pancreatic surface (in patients with central
or left pancreatectomy or enucleation). The pancreatic juice,
which is rich in protease, is the most important factor involved
in the inception and evolution of the POPE. When the proteases
that it contains get activated, they determine the digestion and
the destruction of the tissue, leading to partial or complete
anastomotic dehiscence [4]. Furthermore, through the fistulation
of the pancreatic-enteric anastomosis, the pancreatic juice induces
inflammation and auto destruction of the peripancreatic and
retroperitoneal tissues and of the surrounding vessels and viscera.
As a result of these phenomena, hemorrhage, intraabdominal
abscess, peripancreatic and retroperitoneal collections, and
delayed gastric emptying may occur. Additional and more severe
complications that could be associated with those previously

mentioned are sepsis, shock, organ failure, and death [4].

Limitations

All economic models are a simplification of a complex healthcare
situation and, hence, bear the limitations associated with a simple
representation of the reality. Limitations of the analysis include
its observational evaluation of a registry hospital (Miguel Servet
University Hospital, Zaragoza, Spain) database design, which is
less robust than the conduct of prospective randomized trials and
inherently associated with selection biases. As mentioned, the
utilization of propensity score matching was utilized to reduce the
differences between the two cohorts. Specifically, after propensity
score matching methodology was applied the two cohorts were
closely matched with the exceptions of race, admission type, and
several hospital-related characteristics. Further, well-controlled
clinical trials and cost-consequence studies are needed to confirm
and further elucidate these findings and to quantify the cost-savings
that may be realized with the utilization of Hemopatch® to manage
POPF’s in patients undergoing PD surgery. In addition, the sample
size is small, so the results may be due to chance. To avoid this, a
randomized clinical trial with a larger number of patients should
be carried out.

Conclusion

Sealing the ducto-to-mucosa pancreaticojejunostomy with
Hemopatch® after a PD might offer a new possibility to decrease

Copy@ Ramirez Manuel G.

POPF (-23.2%), with less fistula rate B and C, hemorrhage (-7.7%)
and biliary fistula (-7.7%), less hospital stay (-4.8 days) and less
healthcare costs. The use of Hemopatch® resulting in substantial
savings of $11,109.00 (-24%) per patient. Hemopatch® might
be an effective and cost-beneficial alternative against the SoC.
Randomized controlled trials with larger number of patients should
be performed to support this theory.
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