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ABSTRACT

BACKGROUND: The safety and optimal perioperative
management of patients receiving direct oral anticoagulants
(DOACs) during hepatobiliary and pancreatic (HBP) surgery is still
controversial.

METHODS: Between 2012 and 2018, 115 anticoagulant-prescribed
patients who underwent elective HBP surgery (65 benign and
50 malignant diseases, 69 laparoscopic and 46 open-fashioned
operations) in our department were enrolled in this study. Patients
undergoing emergency operations were excluded from the study. The
patients were divided into two groups; patients receiving DOACs
(DOAC group, n = 35) and patients undergoing warfarin therapy
(WF group, n = 80). Background characteristics, surgical blood loss,
and postoperative complications, including bleeding and thrombotic
complications, were compared between the groups.

RESULTS: In the DOAC group, dabigatran, apixaban, rivaroxaban,
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and edoxaban were used in 10, 8, 10, and 7 patients, respectively, and
only 11 patients (31.4%) received perioperative heparin bridging.
There were no differences in patients’ background characteristics
and mode of surgery (open or laparoscopic). The duration of
operation (p = 0.148), surgical blood loss (p = 0.782), and the rate
of intraoperative red blood cell transfusion (p = 1.000) were similar
between the groups. Overall, any thromboembolic complications
were not observed in the current cohort, and only 1 patient (2.9%)
suffered from postoperative bleeding complication in the DOAC
group. The mortality was zero, and the length of postoperative stay
was also identical between the groups (p = 0.998).

CONCLUSION: HBP surgery is safely performed in patients
receiving DOAC therapy, without increase in bleeding or
thromboembolic complications compared with warfarin therapy.

Key words: Direct oral anticoagulant (DOAC); Hepatobiliary and
pancreatic surgery; Anticoagulation therapy; Bleeding complication;
Thromboembolic complication

© 2019 The Authors. Published by ACT Publishing Group Ltd. All
rights reserved.

Fujikawa T, Tanaka A. Safety of Hepatobiliary and Pancreatic
Surgery in Patients Receiving Direct oral Anticoaulants (DOACs).
Journal of Gastroenterology and Hepatology Research 2019; 8(6):
3009-3013 Available from: URL: http://www.ghrnet.org/index.php/
joghr/article/view/2705

INTRODUCTION

After the clinical trials have showed non-inferiority or superiority
in terms of safety and efficacy compared with vitamin K antagonist
(warfarin)!'*), the number of patients receiving treatment with direct
oral anticoagulants (DOACS) is increasing. Recent reports also
demonstrated that approximately 10-15% of DOAC-treated patients
will have to interrupt their anticoagulant before an invasive procedure
every yearl®7,

The potential advantages of DOACs over warfarin are rapid onset
and offset of action, fewer effect of dietary vitamin K intake or drug
interaction on their activity, and the predictable anticoagulant effects
without the need for routine monitoring?®*. Although some updated
guidelines regarding the digestive endoscopy procedures currently
show the optimal perioperative management of DOAC-treated
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patients®'%], the perioperative management during major surgery
such as hepatobiliary and pancreatic (HBP) surgery has not yet been
established and is still challenging. In the present study, we reviewed
115 consecutive anticoagulant-received patients undergoing HBP
surgery, and investigated the effect of perioperative management of
DOAC: on bleeding and thromboembolic complications.

PATIENTS AND METHODS

Our institutional review board approved the current study. Potentially
relevant cases were searched from the single institution prospectively
collected surgery database. After excluding cases with emergency
surgery, a total of 115 consecutive HBP surgery (69 benign and
50 malignant diseases, 69 laparoscopic and 46 open-fashioned
operations) were included in the current study (Figure 1). The
patients were divided into two groups according to the preoperative
status of anticoagulation; patients receiving warfarin therapy (WF
group, n = 80) and patients receiving DOACs (DOAC group, n = 35).
All procedures were executed by or under the guidance of one of the
board-certified attending surgeons in our institution.

To assess the predicted thromboembolic risk of patients in each
group, we adopted revised CHADS, scoring system!!'"'*, The
CHADS, score is cumulative on the basis of 6 clinical features:
congestive heart failure, hypertension, diabetes mellitus, and age >
75 years (counted as 1 point each), and a history of stroke or TIA (2
points); revised CHADS?2 scoring system defines that the patients are
categorized as high-risk group if the score is 2 or higher. The status
of patients’ symptoms and functions regarding ambulatory status was
reported according to the ECOG scale of performance status (PS)
[15], Postoperative complications were assessed and categorized by
Clavien-Dindo classification (CDC) and CDC class 2 or higher was
considered significant!'®l.

Postoperative bleeding and thromboembolic complications were
defined as previously reported!'”!®!. Briefly, thromboembolism
included cerebral infarction, myocardial infarction, mesenteric
infarction, pulmonary thromboembolism, and acute arterial
embolism; bleeding complication included luminal bleeding (e.g.
gastrointestinal bleeding), abdominal bleeding, and abdominal wall
hematoma. Operative mortality was defined as death within 30 d after
surgery.

The primary outcome included intraoperative blood loss and
postoperative bleeding complications. The background characteristics,
perioperative factors, and surgical outcome of included patients were
compared between the groups.

Statistical analysis

Continuous values were expressed as mean (SD) or median
(interquartile range), while categorical variables were presented
as absolute numbers and persentages. For univariate comparisons,
Fisher’s exact probability test was used to evaluate categorical
variables; alternatively, continuous variables were analyzed
by Student’s t test and Kruskal-Wallis tests for normally and
nonnormally distributed data, respectively. All P-values were two
sided and P-values less than 0.05 were considered statistically
significant. All statistical analyses were performed with EZR
(Saitama Medical Centre, Jichi Medical University), which is a
graphical user interface for R (The R Foundation for Statistical
Computing, Vienna, Austria, version 2.13.0)°l,

RESULTS

A total of 115 patients were enrolled in the current study, which
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1,351 patients underwent HBP surgery
from 2012 to 2018 in our institution

1

151 patients received anticoagulation
therapy (ACT) preoperatively

36 patients underwent
urgent HBP surgery

115 ACT-prescribed patients

underwent elective HBP surgery
i

|

80 patients received warfarin 35 patients received DOACs
(WF group) (DOAC group)

Figure 1 Consort diagram in the current study. Abbreviation: HBP;
hepatobiliary and pancreatic, ACT; anticoagulation therapy, WF; warfarin,
DOAG; direct oral anticoagulant.
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Figure 2 The types of anticoagulation agents in the current cohort.
Warfarin is the dominant agent with the rate of 70%, whereas DOACs was
used in 30% of patients. In the WF group, most patients were managed
perioperatively by heparin bridging (79/80, 98.7%), although only 31.4%
(11/35) of DOAC-treated patients used heparin bridging. Abbreviations:
WEF; warfarin, DOAG; direct oral anticoagulant.

consisted of 80 patients in the WF group and 35 patients in the
DOAC group (Figure 1). Figure 2 shows the type of anticoagulation
agents in this cohort. Warfarin was the dominant agent with the
rate of 70%, whereas DOAC was used in 30% of patients. In the
WF group, most patients were managed perioperatively by heparin
bridging (79/80, 98.7%). In the DOAC group, dabigatran, apixaban,
rivaroxaban, and edoxaban were used in 10, 8, 10, and 7 patients,
respectively, and only 11 patients (31.4%) received perioperative
heparin bridging.

Table 1 shows background characteristics in each group. The
median ages in the WF and DOAC groups were 74 years and 73
years, respectively (p = 0.922). The occurrence of patients with poor
performance status (grade 2-4) (p = 1.000), diabetes mellitus (p =
0.643), history of congestive heart failure (p = 0.286), history of
percutaneous coronary intervention or coronary artery bypass graft
(p = 0.408), history of cerebral infarction or transient ischemic attack
(p = 0.229), and maintenance of peritoneal dialysis or hemodialysis
(p = 0.312) were also similar between the groups. The rates of high
risk category according to the revised CHADS, score in the WF and
DOAC groups were 69.9% and 54.2%, respectively (p = 0.686).

Table 2 shows factors regarding operative procedures in the
whole cohort. The present cohort consisted of 65 benign and 50
malignant diseases, and 63 cholecystectomy, 35 liver resection and
15 pancreatic resection were included. The mode of surgery consisted
of 69 laparoscopic and 46 open-fashioned operations. There was
no difference in the type of diseases (p = 0.541), the type of surgery
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Table 2 Factors regarding operative procedures in the cohort.

Variables WEF (n=80) |DOAC (1 =35) |p value Variables WE (1 = 80) E‘O_A;j:) Fie
Age, y, median (range) 74 (48-87) 73 (44-86) 0.922
Type of diseases, n (%) 0.541
Gender, n (%)
Benign diseases 47 (58.8) |18 (51.4)
Female 25 (31.2) 8(229) 0.502
Malignant diseases 33 (41.2) |17 (48.6)
Male 55 (68.8) 27 (77.1)
5 - Type of surgery, n (%) 0.766
BMI, kg/m’, median (range) |23.8 (16.1-30.0) |23.7 (18.4-36.7) |0.886
Cholecystectomy 45(562)  [18 (51.4)
Performance status, n (%) 1
Liver resection
0,1 74 (92.5) 32(91.4)
Partial resection 18 (22.5) 6 (17.1)
2-4 6(7.5) 3( 8.6)
X Sub- or Mono-sectionectomy 5(6.2) 4(114)
Concurrent diseases, n (%)
; Di- or Tri-sectionectomy 2(25) 0(0.0)
Hypertension 38 (47.5) 17 (48.6) 1
- - Extrahepatic bile duct resection 1(1.2) 1(29)
Diabetes mellitus 19 (23.8) 10 ( 28.6) 0.643
Pancreatic resection
Hx of congestive heart failure |30 (37.5) 9(25.7) 0.286
. Pancreaticoduodenectomy 6(7.5) 4(114)
Vascular diseases 34 (44.2) 12 (34.3) 0.408
- - Distal pancreatectomy 3(3.8) 2(5.7)
Hx of cerebral infarction/TIA |20 ( 25.0) 5(14.3) 0.229
- Mode of surgery, n (%) 0.836
Current hemo-/ peritoneal 19 (238 10 (28.6 0312
dialysis (238) (28.6) : Laparoscopic surgery 47 (58.8) |22(62.9)
Antiplatelet therapy, n (%) 43 (53.8) 9(25.7) 0.008 Open surgery 33 (41.2) [13(37.1)
Periop. heparin bridging, n (%) (79 ( 98.8) 11 (31.4) <0.001 Duration of operation, min, median (range) [146 (50-587) |151 (45-659) |0.148
CHADS: score, n (%) 0.686 Surgical blood loss, mL, median (range) |35 (0-3050) (35 (0-2100) |0.782
Score 0 6(7.5) 3(8.6) Intraoperative RBC transfusion, n (%) (9 (11.2) 3( 8.6) 1
Score 1 18 (22.5) 13 (37.1) Bald value indicates statistically significant. *Abbreviations: WF:
Score 2 or higher 56 (69.9) 19 (54.2) warfarin; DOAC: direct oral anticoagulant; RBC: red blood cell.

Bald value indicates statistically significant. *Abbreviations: WF:
warfarin; DOAC: direct oral anticoagulant; BMI: body mass index; Hx:
history; TIA: transient ischemic attack; Periop.: perioperative.

(p = 0.766) and the mode of surgery (p = 0.836). Concerning
intraoperative bleeding events, there were no patients who suffered
uncontrollable excessive intraoperative bleeding due to the treatment
of ACT or heparin bridging. The duration of operation (p = 0.148),
surgical blood loss (p = 0.782), and the rate of intraoperative red
blood cell transfusion (p = 1.000) were similar between the groups.

Table 3 shows factors regarding postoperative morbidity and
mortality in the cohort. Postoperative complications developed
in 19.1% (22/115) of overall patients. The occurrence of severe
postoperative complications (CDC class 3 or higher) in the WF and
DOAC groups were 0.0% and 5.8%, respectively (p = 0.064). There
were no thromboembolic events in the both groups and only 1 patient
(2.9%) suffered from postoperative bleeding complication in the
DOAC group. This patient, receiving combination of warfarin and
aspirin therapy preoperatively, experienced postoperative bleeding
from the abdominal wound after pancreaticoduodenectomy, which
required repeated hemostasis in the operating room. The mortality
was zero in the whole cohort, and the length of postoperative stay
was also identical between the groups (11 d vs 10 d, p = 0.998).

DISCUSSION

In the current paper, reviewing 115 consecutive patients undergoing
elective HBP surgery, the occurrence of postoperative overall
complication, bleeding complication, and thromboembolism were
19.1%, 0.9% and 0%, respectively. In the DOAC group, only 11
patients (31.4%) received perioperative heparin bridging. The
background and operative characteristics were similar between
the WF and DOAC groups. The mortality was zero, and any
thromboembolic complications were not observed in the current
cohort. Only 1 patient (2.9%) suffered from postoperative bleeding
complication in the DOAC group. It is concluded that HBP surgery
is safely performed in patients receiving DOAC therapy, without
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Table 3 Factors concerning postoperative morbidity and mortality in the
cohort.

Variables ‘(:1; 80) EC:;; p value
Postoperative complication, n (%) 0.064

C-D class 0 69 (86.2) |24 (68.6)

C-D class 1 3(38) [3(8.6)

C-D class 2 8(10.0) |6(17.1)

C-D class 3 or higher 0(0.0 |2(58)
Postop. bleeding complication, n (%) 0(00) |1(29 0304
Postop. thrombotic complication, n (%) 0(0.0) [0(00) |NA
Operative mortality, n (%) 0(00) |0(00) |NA
Length of postop. stay, d, median (range) |11 (3-121) |10 (3-147) {0.998

Bald value indicates statistically significant. *Abbreviations: WEF:
warfarin; DOAC: direct oral anticoagulant; C-D: Clavien-Dindo; Postop.:
postoperative; NA: not available.

increase in bleeding or thromboembolic complications.

Currently, DOACs, also known as non-vitamin K antagonist oral
anticoagulants (NOACs), are increasingly prescribed for the purpose
of preventing arterial or venous thromboembolism. DOAC is a direct
thrombin or factor Xa inhibitor. The former includes dabigatran,
and the latter includes rivaroxaban, apixaban, and edoxaban. In
2011, dabigatran was approved and indicated for the prevention
of ischemic stroke and systemic embolism in patients with non-
valvular atrial fibrillation. Factor Xa inhibitors were then launched
with the same indications. Compared with warfarin, DOAC has
superior pharmacological properties such as better dose-response,
less difference in anticoagulant activity between individuals, no effect
by vitamin K intake, and very few drug interactions”'". Clinically,
there are also many advantages including 19% reduction in mortality
and 52% reduction in intracranial hemorrhage compared with
warfarin>'?,

DOACSs are fast-acting agents, reaching their peak blood
concentration 0.5-5 hours after administration. The half-life of
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DOAC is also short (approximately 12 hours), and their anticoagulant
effect is reduced within 48 hours after its withdrawal.” Reportedly, Xa
inhibitors diminish anti-Xa activity 48 hours after the last intake in
patients receiving them once daily (e.g. rivaroxaban and edoxaban),
and 36 hours after the last intake in those receiving them twice daily
(e.g. apixaban)i?*?!, Therefore, if DOACs are stopped for periods
longer than 36-48 hours, the risks and benefits need to be carefully
assessed.

The recently updated guideline concerning the gastroenterological
endoscopy and antithrombotic therapy” currently recommends that in
case of the procedures with a high risk of bleeding, patients receiving
DOAC therapy should discontinue DOAC on the morning of the
procedure, and resume DOAC administration on the morning after
the procedure. However, there are so far no evidence or guidelines
regarding HBP surgery in patients with DOACs, and safety of
every surgical type, including HBP surgery, should be assessed. The
current study showed that HBP surgery in DOAC-treated patients
is safe and feasible without increase in bleeding or thromboembolic
complications compared with warfarin.

Concerning the perioperative management of DOAC-treated
patients, bridging therapy with heparin after cessation of DOACs was
initially recommended to avoid a perioperative gap with insufficient
anticoagulation. The recommendations of the European Society of
Anaethesiology (ESA) published in 20131 suggested that heparin
bridging could be used when DOAC had a long preoperative
interruption (5 days prior to surgery) in patients at high TE risk.
The previous Japanese guidelines (2012) of digestive endoscopy
also recommended replacing DOAC with heparin in case of high
risk of bleeding™). However, as with heparin, the therapeutic
effect of DOAC is reduced shortly after the onset of action and the
most updated guidelines proposed withdrawing DOAC for only a
short period (36-48 hours) during the surgery or procedures. The
updated guidelines currently describe that heparin bridging during
perioperative cessation of DOACs is not recommended.

Several review and large-scale cohort studies ! also suggest
safety and feasibility of perioperative management of DOACs
without heparin bridging during noncardiac surgery. Especially,
recently published prospective, multicenter cohort study (“PAUSE
study”) examined outcomes in 3,007 adult DOAC-treated patients
with atrial fibrillation who underwent an elective surgery or
procedure®), DOACs were interrupted 1-2 days prior and resumed
1-2 days after the surgery or procedure. At 30-days, the rates of
major bleeding ranged from 0.90-1.85%. The rates of arterial
thromboembolism ranged from 0.16-0.60%. The study suggests that
a standardized perioperative DOAC management strategy without
heparin bridging can be safely used for atrial fibrillation patients
undergoing surgery. Although this study included relatively small
numbers of major digestive surgery, the optimal DOAC management
without heparin bridging was suggested even in case of high bleeding
risk surgery such as HBP surgery.

The current study has some limitations. First, it is a retrospective
review from a single center, which lessens the efficacy of the
conclusion. This limitation will be mitigated in a later follow-
up study. Second, our institution is a high-volume tertiary referral
hospital for surgical patients receiving antithrombotic therapy;
consequently, our findings may not be generalizable to relatively
low-volume centers. This restriction will be alleviated by multi-
institutional prospective studies.

CONCILSIONS

Analyzing 115 patients receiving anticoagulation therapy, it is

3012

concluded that HBP surgery is safely performed in patients receiving
DOAC therapy, without increase in bleeding or thromboembolic
complications compared with warfarin therapy.
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