Accepted Manuscript

Title: The impact of hemocoagulase for improvement of
coagulation and reduction of bleeding in fracture-related hip
hemiarthroplasty geriatric patients: a prospective,
single-blinded, randomized, controlled study

Flew=—08 & ® ®

Author: Meiguang Qiu Xuming Zhang Hongru Cai Zhixian

Xu Hao Lin

PII: S0020-1383(16)30772-0

DOI: http://dx.doi.org/doi:10.1016/j.injury.2016.11.028
Reference: JINJ 6999

To appear in: Injury, Int. J. Care Injured

Accepted date: 26-11-2016

Please cite this article as: Qiu Meiguang, Zhang Xuming, Cai Hongru,
Xu Zhixian, Lin Hao.The impact of hemocoagulase for improvement of
coagulation and reduction of bleeding in fracture-related hip hemiarthroplasty
geriatric patients: a prospective, single-blinded, randomized, controlled study.njury
http://dx.doi.org/10.1016/j.injury.2016.11.028

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.injury.2016.11.028
http://dx.doi.org/10.1016/j.injury.2016.11.028

The impact of hemocoagulase for improvement of coagulation and reduction of
bleeding in fracture-related hip hemiarthroplasty geriatric patients: a

prospective, single-blinded, randomized, controlled study

Running title: Hemocoagulase Improves Hip Hemiarthroplasty Coagulation

Meiguang Qiu (PhD), Xuming Zhang (BS)*, Hongru Cai (PhD), Zhixian Xu (PhD),

Hao Lin (MM)

Department of Surgery, Fujian Provincial Hospital Emergency Center; Provincial
Clinical College of Fujian Medical University; Fujian Provincial Emergency

Medicine Institute, Fuzhou, China

*Corresponding author:

Xuming Zhang

Department of Surgery, Fujian Provincial Hospital Emergency Center; Provincial
Clinical College of Fujian Medical University; Fujian Provincial Emergency
Medicine Institute, Fuzhou, China

Tel: +86-020-62787191

Fax: +86-021-64085875

Email: zhanjunshisci@163.com



Abstract

Background: Uncontrolled bleeding is associated with poor outcomes and mortality
in geriatric patients undergoing hemiarthroplasty. Hemocoagulase agkistrodon is a
hemocoagulative, anti-hemorrhagic enzyme complex from Deinagkistrodon acutus
snake venom. This study aimed to investigate the efficacy of hemocoagulase
agkistrodon on coagulation and bleeding outcomes in fracture-related
hemiarthroplasty.

Patients and methods: This was a prospective, single-blinded, randomized
controlled trial carried out between October 2013 and September 2014 in 96 geriatric
patients undergoing hemiarthroplasty for unilateral femoral neck fracture. Patients
were administrated hemocoagulase agkistrodon (n=48) or normal saline (n=48).
Intraoperative blood loss, transfusion volume and rate, and drainage were assessed.
Hemoglobin (Hb) and coagulation parameters (prothrombin time [PT], thrombin time
[TT], plasma fibrinogen [FIB], and activated partial thromboplastin time [aPTT])
were recorded preoperatively and 30 min and 1, 3, and 5 days after surgery.
Complications were followed up for 4 weeks.

Results: Compared to controls, hemocoagulase patients exhibited lower
intraoperative blood loss (P<0.01) and postoperative blood loss, total drainage, mean
transfusion volume, and transfusion rates (all P<0.05), with lower aPTT at 30 min
(P<0.05). No significant differences in postoperative FIB were observed. Controls
exhibited significantly higher PP and TT on day 1, and Hb on days 1, 3, and 5
(P<0.05). No serious complications were reported.

Conclusions: Hemocoagulase reduced blood loss and transfusion in fracture-related

hip hemiarthroplasty without increasing short-term adverse event rates. In geriatric



populations, hemocoagulase could be used for limiting bleeding and related

complications.
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Introduction
Hip fractures are a common condition, particularly in geriatric populations, and are
associated with significant morbidity and mortality.! It is suggested that the incidence
of hip fractures will double by 2040.1 Elderly patients are at high risk of mortality
after hip surgery.? Bleeding and transfusion as well as the presence of significant
comorbidities, surgical trauma and postoperative anemia have been suggested as risk
factors in patients undergoing hemiarthroplasty following hip fracture.®® Several
studies have revealed that postsurgical anemia in hip fracture patients increased
morbidity, prolonged hospital stays, increased readmission rate, and raided overall
mortality.®

Allogeneic blood transfusion (ABT) has been associated with adverse events.>
There are, however, widely discrepant clinical guidelines for transfusions between
facilities resulting in a lack of clear consistency in the global efforts to weigh the
benefits of avoiding perioperative anemia with inherent risks of transfusion. %’

The need for allogenic transfusion can be minimized by several means, including

autologous blood donation of the patient’s own blood prior to surgery, hypotensive



anesthesia, and perioperative blood salvage.'®?! However, there has been growing
safety concerns with some of these methods, particularly in elderly patient
populations that are already at high risk for deep vein thrombosis (DVT) and
pulmonary embolism.?? This has prevented the widespread acceptance of IV
antifibrinolytics in clinical the settings.

Hemocoagulase is a hemocoagulative, anti-hemorrhagic enzyme complex that is
present in the venom of the Bothrops Jararaca or Bothrops atrox snake, and it may be
useful in improving coagulation and preventing bleeding.?® Intrasvascular injections
of hemocoagulase agkistrodon, a factor isolated from the venom of the Chinese
moccasin snake (Deinagkistrodon acutus) in China, is a single component thrombin
that has already successfully passed phases | and Il clinical trials and has been
demonstrated to have positive intraoperative and postsurgical effects on hemostasis
and coagulation in humans.?* Hemocoagulase agkistrodon positively impacts
hemostatic and coagulative function and has been recently approved for commercial
use as a pharmaceutical agent during abdominal surgery.?>2’

While hemocoagulase efficacy is well demonstrated in patients undergoing
abdominal surgery, its safety and efficacy in patients undergoing cementless
hemiarthroplasty after femur neck fracture has not yet been characterized. This study
aimed to evaluate intraoperative and postoperative blood loss and coagulation factors
in patients undergoing cementless hemiarthroplasty. We hypothesized that
intravascular hemocoagulase administration has the potential to reduce intraoperative

and postoperative blood loss.



Patients and Methods
Study design
This was a prospective, single-blinded, randomized, controlled study (level of
evidence: Level 1) carried out between October 2013 and September 2014 at our
hospital. The intent was to enroll up to 100 geriatric subjects (aged >65 years)
undergoing fracture-related hip hemiarthroplasty. Consecutive eligible subjects were
asked to provide written informed consent prior to participation, or (if unable to
provide consent due to medical status) written informed consent was obtained from
the patient’s legally authorized representative. Subjects were randomized (1:1) to
receive either hemocoagulase treatment (hemocoagulase group) or normal saline
(control group) based on an automated randomization system that allocated patients
into groups according to their enrollment number. Randomization occurred 10-15 h
before surgery, i.e. just before beginning the hemocoagulase (or placebo) regimen. A
single-blind methodology was used: study and clinical staff were aware of group
assignments, while patients were blinded. This methodology was used to ensure the
safety of the medication for the patients, and to avoid the occurrence of accidents. The
study was reviewed and approved by the Regional Ethics Committee of our hospital.
Eligibility criteria
Inclusion criteria were: 1) geriatric patients aged >65 years; 2) clinical indication for
hip hemiarthroplasty because of femoral neck fracture; 3) able to walk unassisted
prior to fracture; 4) unilateral fracture confirmed by conventional radiography; and 5)
no significant confounding comorbidities, such as another trauma.

Exclusion criteria were: 1) medical history of osteoarthritis in the hip joint; 2)
pathologic fractures due to other comorbidities; 3) bilateral fractures; 4) fracture of

the intertrochanteric region; 5) history of cardiac, pulmonary, renal, and/or hepatic



disorders; 6) were prescribed NSAIDs within 7 days before surgery; 7) medical
history of coagulation disorders including prior DVT or pulmonary embolism; or 8)
abnormal clotting including abnormal prothrombin time (PT) and/or platelet counts.
Subjects that declined to complete the operation were withdrawn.

Hip hemiarthroplasty procedures

Patients were administered standard spinal or general anesthesia. Hip
hemiarthroplasty procedures were performed by a single surgical group (chief surgeon
and three attending surgeons) via the posterior approach with the patient positioned in
the lateral decubitus position. Uncemented prostheses were implanted (Bipolar heads;
Mobile Cup; DePuy, USA) with similar diameter as the femoral head. Postoperative
administrations of 2 g x 3 of intravenous (IV) cefazolin were administered within the
first 24 h. An intra-articular drain was inserted and removed after 48 h. All patients
received 10 mg of oral Rivaroxaban at 24 h and every 24 h thereafter for at least 14
days. Early mobilization and return to weight bearing was recommended as soon as
the patient was able to tolerate it. The duration of the operations and type and dosage
of anesthesia were recorded.

Intravenous hemocoagulase

Intravenous hemocoagulase (Bangtin; Jinzhou Aohong Pharmaceutical Co., Ltd.;
China) at a dose of 1 U was administered to each participating patient on the night
before surgery (10-15 h preoperative) and repeated in equivalent volumes at 30 min
preoperative and 12 h postoperative. An additional 1 U of hemocoagulase dissolved in
10 ml of NaCL was administered by intra-articular injection at the incision site upon
closing. For the control group, equivalent volumes of normal saline were administered

at the same intervals and by the same administration routes.



Bleeding and transfusion

Hemoglobin (Hb) levels were assessed preoperatively (at admission) and monitored
throughout operative procedures. Notably, while transfusion is widely performed at
Hb 8-9 g/dI in healthy patients and 10 g/dl in patients with severe cardiac disease,??
adherence to the institutional policy for restrictive transfusion necessitated transfusion
at <8g/dl or 10 g/dl for symptomatic patients (extreme weakness, chest pain, extreme
paleness, or major bleeding) with destabilizing vital signs (tachycardia, heart
rate >100, systolic blood pressure [SBP] <90mmHg), history of heart disease
(coronary, valvular, and arrhythmia), or cerebrovascular disease.

Data collection

Demographic and medical information were collected for all enrolled subjects
including, gender, age, body mass index (BMI), fracture Garden stage (1, 11, IlI, IV, or
unclassified), and cause of injury.

Intraoperative blood loss was measured by weighing the swabs and recording the
amount of fluid returned to the suction apparatus, minus the amount of saline used for
washing. After preparation of the femoral canal and insertion of an uncemented
prosthesis, an estimate of blood loss from the femoral canal was made using the
technique described by Bannister et al.?® A small surgical swab was inserted fully into
the femoral canal and left for 2 minutes. This swab was used to stabilize bleeding
from the femur. Four swabs were subsequently inserted in a similar fashion, each for
one minute. These swabs were then weighed, and the difference between the wet
weight and the dry weight gave a fair estimate of the blood loss from the femoral
canal during the procedure. A recording of the blood pressure was obtained and used
to estimate femoral canal blood loss. At the end of surgery, an intra-articular drain

was inserted and was used to record postoperative blood loss by measuring the total



drainage at 48 hours.?® Allogenic transfusion volume and rate and drainage were also
assessed. Hb levels and coagulation parameters (prothrombin time [PT], thrombin
time [TT], plasma fibrinogen [FIB], and activated partial thromboplastin time [aPTT])
were recorded preoperatively and postoperatively at 30 min and days 1, 3, and 5.
Additionally, follow-up Hb measurements were made upon clinical suspicion of low
Hb and for patients with Hb concentrations approaching, but not reaching, the
transfusion threshold or following transfusion.

Complications and short-term adverse events

The condition of the wound site (skin necrosis, hematoma, and infection) and
occurrence of imaging-confirmed (ultrasound and/or spiral computer tomography)
DVT and pulmonary embolism were recorded for 4 weeks after each operation.
Statistical analysis

Continuous data are presented as means * standard deviations and were analyzed
using the Student t test. Categorical data are presented as frequencies and were
analyzed using the chi-square test. Two-sided P-values <0.05 were considered
statistically significant. All data were analyzed using SPSS 15.0 (SPSS Inc., Chicago,

IL, USA).

Results

Characteristics of the patients

Of the total 225 consecutive patients with proximal femoral fracture screened for
enrollment, 100 were determined to be eligible and provided consent. Of the 100
enrolled subjects, four patients (two in each group) were withdrawn due to declining
the operation (Figure 1). No significant differences in age, body mass index (BMI),

Garden stage, or cause of injury were observed between the two groups (Table 1).



Surgical characteristics, bleeding, and transfusion

Surgical time, anesthesia duration and dose, and implant types were not significantly
different between the two groups (Table 1). Compared to controls, significantly lower
levels of intraoperative blood loss (225.16+67.74 vs. 277.95+96.05 ml, P<0.01), total
0-48 h drainage (200.64+58.95 vs. 267.27+96.95ml, P=0.04), allogeneic transfusion
rates (31.2% vs. 56.3%, P=0.01), and mean transfused volume (0.87+1.42 vs.
1.62+1.63 units, P=0.02) were observed in hemocoagulase patients (Table 2).

Pre- and postoperative hemoglobin levels

Similar preoperative Hb levels were observed in both groups (109.45+11.12
vs.107.58+10.55 g/l, P=0.39), followed by similar levels in hemocoagulase patients vs.
controls at 30 min postoperative (94.45+11.45 vs. 87.04+8.45 g/l, P=0.06), but
significantly higher levels on postoperative days 1, 3, and 5; (87.47+6.35 vs.
79.81+4.15 g/l, P<0.01; 84.54+6.62 vs. 80.06+4.70 g/l, P<0.01; and 86.00£6.80 vs.
82.87+6.25 g/l, P=0.02, respectively) (Table 2).

Coagulation factors

Mean PT and TT levels on day 1 were significantly lower in the hemocoagulase group
compared to controls (12.61+0.86 vs. 12.77+0.61 s, P=0.02; 14.19+0.91 s vs.
14.90+£1.23 s, P<0.01). Mean APTT levels at 30 min were lower in the
hemocoagulase group compared to controls (35.23+3.11 vs. 36.74+3.69 s, P=0.03).
Mean FIB levels were not significantly different between the two groups at any time
point (Table 3).

Complications and short-term adverse events

No cases of severe complications or short-term adverse events including DVT,
pulmonary embolism, or poor wound condition requiring medical treatment (such as

necrosis, infection, and hematoma) were observed in either group.



Discussion

This study strongly suggests that a hemocoagulase regimen administered 1V could
reduce overall bleeding and transfusion rates compared to controls, without
significant comorbidities. Furthermore, improved hemoglobin levels and coagulation
factors were observed in the subacute period following surgery in patients treated with
hemocoagulase. Though no significant short-term adverse events were observed in
either group, these findings strongly suggest that similar efficacy may be observed in
future studies, particularly in geriatric populations.

In this study, preoperative and postoperative administration of hemocoagulase
was shown to effectively reduce postoperative blood loss and transfusion rates after
hemiarthroplasty. Furthermore, hemocoagulase administration is relatively easy to
perform, suitable for these patients, and does not interfere with normal standard of
care procedures. Compared to other hemostasis drugs and physical hemostasis to stop
bleeding in surgical procedures, hemocoagulase may provide a viable and less
disruptive alternative.?’” A number of prior studies have demonstrated that
hemocoagulase, a snake venom serine proteinases (SVSP), has several bioactive
functions that affect various physiological processes including blood coagulation,
fibrinolysis, and platelet aggregation.??” As a result, SVSPs have been used in
studies of molecular mechanisms involved in hemostasis control and, more recently,
as therapeutic agents in various thrombotic and hemostatic pharmaceutical agents.*
In particular, injectable hemocoagulase agkistrodon has been used as a coagulating
agent, with minimal risk of thrombus formations such as those associated with
adverse events with the use of tranexamic acid.3**? There have, however, been

isolated reports of safety incidents associated with hemocoagulase use in orthopedic



and other surgeries, though these conditions are rare and the vast majority of patients
achieve good outcomes.?**3 Notably, this study reported no evidence of safety events
related to typical intravascular hemocoagulase regimen after hemiarthroplasty
surgery.

The findings of this study are underpinned by a strong mechanistic rationale. It is
well established that hemocoagulase inhibits the induction and release of factor XIlI
(fibrin stabilizing factor), resulting in the retention of soluble fibrin polymers and
reduced bleeding and clotting times as a result of coagulation at the bleeding site.>*
Therefore, the hemostatic effect of hemocoagulase is present centrally at the point of
injury, avoiding large-scale intravascular coagulation and potential adverse effects
such as thrombotic formations. Notably, this study observed that coagulation
parameters, in particular FIB, were similar throughout the subacute period following
surgery, and that PT was more similar during follow-up (days 3 and 5). Although the
safety of hemocoagulase in this patient population has not been thoroughly
established, no thrombotic complications or other short-term adverse events were
detected in this clinical trial, and these findings suggest the stable and predictable
effect of hemocoagulase regimens, which may be applicable to diverse patient
populations in the future.

These findings are consistent with previous studies indicating that hemocoagulase
can markedly reduce blood loss and transfusion rates. Kadar et al.® retrospectively
assessed 1,484 patients (mean age of 82+10.3 years) with hip fractures and analyzed
the probability of receiving allogenic blood transfusion within 72 hours of admission;
they reported that patients typically evidenced a mean Hb drop of 2.87+1.37 g/dL and
that about 59% of them received transfusions within 10 days of admission. Similarly,

Kumar et al.® estimated in 127 patients (mean age 78 years) that patients experienced



a mean drop in Hb of 0.7g/dL following intracapsular fractures, and that the mean
postoperative drop in Hb was 1.61 g/dL for hemiarthroplasty.®® These findings are
highly consistent with this study, which indicates a mean perioperative drop in Hb of
2.34£1.05 g/dL in patients treated with hemocoagulase and 2.47+0.43 g/dL in
controls. Notably, this study also suggests greater reduction in allogeneic transfusion
rates in patients receiving hemocoagulase compared to controls (31.2% vs. 56.3%,
P=0.01). These findings strongly suggest that the perioperative administration of
hemocoagulase minimized blood loss to 119.42+66.31 ml, a decrease of 21.8%
compared to the control group. These findings, in line with prior studies, show that
hemocoagulase can markedly reduce blood loss and transfusion rates in geriatric
patients undergoing fracture-related hip surgery.

An important consideration in the introduction of any new treatment is the likely
cost of the intervention. In our hospital the cost of hemocoagulase is 6$/U, while
blood costs 60$/U. The amount of blood transfused in the hemocoagulase group was
less than that in the control group, by almost 1 unit of blood (60%), and for this result
4U hemocoagulase (16$) was used. Therefore, this suggests that hemocoagulase
treatment also makes economic sense as it may reduce the cost of treatment. In our
hospital this is likely to be a saving of approximately 44$ per patient.

It is worth noting that cement less prostheses were used for treating the patients in
this study. While bone cement provides ideal fixation strength, it does have some
shortcomings such as long surgical time and large surgical trauma. And during the
process of the prosthesis cement fixation, the patients are prone to have decreased
blood pressure, cardiac arrest, formation of deep vein thrombosis and pulmonary
embolism, which are known as bone cement implantation syndrome (BCIS). The

non-cemented prosthesis used in this study was forged with titanium alloy, showing



excellent biocompatibility. It could also be directly fixed on the patient’s own bone
tissue. In our experience this meant that the surgical time was shorter, and surgical
trauma was smaller, and the surgery was relatively safe. The adverse effect from
intraoperative bone cement injection, and the various difficulties and excessive bone
destruction from postoperative revisions and could be also avoided.?"3

The present study suffers from some limitations. First, it was single-blinded.
Nevertheless, since it is one of the first, if not the first, trial in this population of
patients, we wanted the medical staff to be fully aware of the treatment taken by the
patients in order to respond as best as possible to any eventual threat or thrombotic
event. While randomization and blinding reduce the possible effects of biases on
study results, these findings are still limited by the possibility of selection bias and
population selection. There might be an apparent discrepancy between blood loss and
blood transfusion. In this study, the statistical analysis was performed based on the
visible hemorrhage amount. The non-visible amount (including subcutaneous, muscle,
and joint cavity) is almost impossible to estimate accurately. Therefore, the actual
hemorrhage amount would be much more than our measurements. Meanwhile, the
patients in the study were old with relatively low preoperative hemoglobin levels and
even a small blood loss could significantly decrease hemoglobin levels, which would
then meet the criteria for transfusion (based on hemoglobin levels and/or symptoms).
Incomplete information on potential risks of hemocoagulase (including adverse
effects and effectiveness) still limit the study population due to safety considerations.
Thus, the preliminary evidence generated by this study should be further tested in
future studies with a larger sample size to verify the efficacy and safety of varying
doses and administrations of hemocoagulase. Notably, this study also did not

incorporate routine imaging and diagnostic testing to rule out DVT, pulmonary



embolism, and other effects not apparent based on clinician symptoms alone. The
follow-up period was short, and complications might have been observed if it had
been longer, and we cannot exclude the possibility that the patients consulted other
hospitals for minor symptoms. More rigorous methods could be used, beyond the
scope of typical clinical practice, to test the effects of hemocoagulase. Additionally,
no complications were observed, but may be present in larger, more diverse
populations, necessitating future confirmatory trials.

Conclusions

In this study, a hemocoagulase regimen markedly reduced blood loss and transfusion
rates compared to normal saline. These findings are initial evidence that
hemocoagulase agkistrodon has good hemostatic and coagulative function, and is safe
after hip hemiarthroplasty. Further research, however, is necessary to determine the
efficacy and safety in populations with significant comorbidities, as well as the

optimal dose and administration routes.
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Figure legend

Figure 1. Patient flowchart. Patients were blinded to group assignments.
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Table 1. General demographic and medical characteristics of enrolled patients

receiving hemocoagulase or placebo

Patient characteristics Hemocoagulase (n = 48) Placebo (n = 48) P
Age (years) 83.0+7.6 82.6+8.5 0.30
Women, n (%) 34 (70.8) 36 (75) 0.36
Body mass index (kg/m?) | 21.3+3.7 22.1+4.2 0.22
Garden stage, n (%) 0.40
I 18 (37.5) 16 (33.3)
W 30 (62.5) 32 (66.7)
Cause of injury, n (%) 0.83
Slip down 35 (72.9) 36 (75)
Fall down 9(18.8) 7 (14.6)
Traffic accident 4 (8.3) 5(10.4)

Values are given as mean and standard deviation (mean+SD) for continuous variables

and counts and percentages for categorical variables.




Table 2. Surgical characteristics, bleeding, and transfusion data for enrolled patients

receiving hemocoagulase or placebo

Parameter Hemocoagulase (n = 48) | Placebo (n=48) | P
Duration of operation (min) 73.29£7.40 71.89+7.59 0.36
Type of anesthesia, n (%) 0.24

Spinal 46 (95.8) 47 (97.9)

General 2 (4.2) 1(2.1)
Intraoperative blood loss (ml) 225.16167.74 277.95£96.05 <0.01
0-48 h drainage volume (ml) 200.64+58.95 267.274£96.95 0.04
Transfusion (units) 0.87£1.42 1.62+1.63 0.02
Patients transfused postoperatively, n (%) | 15 (31.2) 27 (56.3) 0.01
Preoperative hemoglobin (g/L) 109.45+11.12 107.58+10.55 0.39
Hemoglobin Postoperative (30 min) 94.45+11.45 87.04+8.45 0.06
Hemoglobin (Day 1) 87.47+6.35 79.81+4.15 <0.01
Hemoglobin (Day 3) 84.54+6.62 80.06+4.70 <0.01
Hemoglobin (Day 5) 86.00+6.80 82.87+6.25 0.02

Values are given as mean and standard deviation (mean+SD) for continuous variables

and counts and percentages for categorical variables.




Table 3. Coagulation parameter data for patients receiving hemocoagulase or placebo

Parameter Hemocoagulase (n = 48) | Placebo (n=48) | P
Preoperative PT(s) 12.86x1.09 13.03£1.01 0.77
Postoperative PT(s)
PT (30 min) 13.13+1.07 13.38+1.02 0.77
PT (Day 1) 12.61+0.86 12.77+0.61 0.02
PT (Day 3) 12.45+0.95 12.81+0.72 0.25
PT (Day 5) 12.79+0.91 12.85+0.65 0.12
Preoperative TT(S) 16.06+1.62 15.83+1.42 0.47
Postoperative TT(s)
TT (30 min) 16.37+1.37 16.71+1.99 0.32
TT (Day 1) 14.19+0.91 14.90+1.23 <0.01
TT (Day 3) 15.70+1.26 15.93+1.20 0.35
TT (day 5) 15.73+1.00 15.83+1.35 0.58
Preoperative APTT (s) 35.67+£3.92 34.68+3.85 0.21
Postoperative APTT ()
APTT (30min) 35.23+3.11 36.74+3.69 0.03
APTT (Day 1) 34.12+4.17 35.67+3.62 0.06
APTT (Day 3) 34.30+3.36 35.70+2.84 0.07
APTT (Day 5) 36.70+2.81 36.05+2.61 0.24
Preoperative FIB (g/L) 3.13+0.62 3.0752+0.59 0.61
Postoperative FIB (g/L)
FIB (30 min) 4.59+1.42 4.47+1.34 0.68
FIB (Day 1) 4.90+1.14 4.75+1.06 0.48
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FIB (Day 3) 5.16+1.02 5.071.00 0.66

FIB (Day 5) 5.52+0.89 5.38+0.89 0.42

Values are given as mean and standard deviation (meanzSD) for continuous variables
and counts and percentages for categorical variables.
PT: prothrombin time; TT: thrombin time; aPTT: activated partial thromboplastin time;

FIB: fibrinogen.
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