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Background: The incidence of venous thromboembolism (VTE) is about 4-10% in lung cancer patients.
Huisheng oral solution (HHSOS) has been previously demonstrated to inhibit carageenan induced acute
thrombosis in rats, reduce the incidence of thrombosis in the lungs and mesentery of tumor-bearing mice
and inhibit tumor cell metastasis. The purpose of this study was to assess the anticoagulant effect of HSOS
in lung cancer patients in the perioperative period.

Methods: This study was a multicenter, randomized, single-blind, blank-controlled clinical trial. A total
of patients at five hospitals in Hebei Province, China were included. The patients were randomly divided
into study group or control group according to random number table. The primary outcome was the blood
test indices in both groups. The study group was given oral HSOS (20 mL, bid) from admission until 24 h
before surgery. If no active bleeding was observed, the patients were given oral HSOS (20 mL, tid) from 24 h
to 24 d postoperatively. The patients in the study group did not receive any other anticoagulation therapy
during the study period and the control group only underwent surgery. The study protocol was approved by
the local ethics committee of principal investigator hospital. Blood samples were taken at admission (before
therapy), 24 h, 72 h, 10 d (before discharge) and 24 d (first visit after discharge) after surgery. Routine blood
tests [red blood cell (RBC) count, white blood cell (WBC) count, hemoglobin (HGB), and platelet (PLT)
count] and coagulation function test [prothrombin time (PT), activated partial thromboplastin time (APTT),
thrombin time (TT), fibrinogen (FIB), and plasma D-dimer] were performed. The changes in outcome
measures over time were analyzed by repeated measures analysis of variance to compare the differences
between groups and between different time points and assess the impact of tumor stage and mode of surgery
on them. All tests were two-tailed, and P values <0.05 were considered statistically significant.

Results: The results differed between different tumor stage groups. In stage III-IV group, there was no
significant difference in various indices between the study group and control group. In stage I-II group,
there was significant difference in hemoglobin (P=0.004), platelet count (P=0.007), fibrinogen (P=0.046),
and plasma D-dimer (24 d: P=0.032) between two groups. Fibrinogen reach the peak 72 h after surgery, and
other indices reach the peak 7-10 d postoperatively and declined one month after surgery, and the decline
tendency was different between two groups. In addition, no adverse drug reaction was observed in both the
study group and control group.

Conclusions: HSOS (20 mL, tid) is of good safety profile and does not increase the risk of bleeding. With
its unique characteristic of convenience for being taken, HSOS (20 mL, tid) could be a proper treatment for

lung cancer patients in the perioperative period.
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Introduction

The relationship between malignant tumors and venous
thromboembolism (VTE) has been a hotspot in the
malignant tumor treatment field. VT'E, including deep vein
thrombosis (DVT) and pulmonary embolism (PE), is one
of the major complications of malignant tumors (1). The
mortality rate of lung cancer has increased significantly
in China. According to the third national retrospective
sampling survey of death causes conducted by the Ministry
of Health of China, lung cancer has become the first cause
of cancer death among Chinese (2). Patients with lung
cancer are at a high risk for VIT'E. According to reports in
the literature, the incidence of VTE is as high as 13.6%
in patients with non-small cell lung cancer (3). Current
main treatments for cancer include surgery, chemotherapy,
radiotherapy, and targeted therapy. All these treatments
may increase the risk of VTE in patients (4-11). In recent
years, researchers have attempted to study the correlation
between lung cancer and abnormal coagulation as well as
the prevention and treatment of abnormal coagulation in
lung cancer patients. According to the recommendations
for VTE prophylaxis and treatment in patients with cancer
issued by American Society of Clinical Oncology in the
year of 2007, cancer patients, especially those undergoing
surgery, should be considered for VTE prophylaxis with
anticoagulants. Anticoagulant therapy should be carried out
preoperatively and re-administered postoperatively as soon
as possible for patients without bleeding risk. The treatment
should last at least 7-10 days, and it should be extended to
a month for high-risk patients (12,13). At present, there
has been no consensus on perioperative anticoagulation in
lung cancer patients, and low molecular heparin is the main
drug currently used for the prevention and treatment of
VTE. Although low molecular heparin has the advantages
of low bleeding risk and good anticoagulant effect (14), it
is administered by subcutaneous injection. After patients
are discharged from hospital, their compliance to heparin
treatment will significantly reduce. The clinical effects of
oral medications including rivaroxaban, dabigatran and
apixaban still need further verification (15-17).

The effect of oral traditional Chinese medicine preparations
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in the prevention and treatment of thromboembolic diseases
has attracted wide attention. A large number of Chinese
herbals can promote blood circulation and remove
blood stasis, such as safflower, leech, rhizoma ligustici
wallichii, and notoginseng. They have been demonstrated
pharmacologically and clinically to reduce platelet
aggregation or blood viscosity and have a clear anticoagulant
and antithrombotic effect (18-21). Huisheng oral solution
(HSOS) is a traditional Chinese medicine preparation for
the treatment of lung cancer. An important characteristic of
the HSOS recipe lies in that it contains a large proportion
of herbals that can promote blood circulation and remove
blood stasis, such as rhizoma ligustici wallichii, safflower,
leech, cattail pollen, and trogopterus dung. HSOS has been
used clinically for many years. In a recent basic study on the
effect of blood circulation-promoting mechanism on tumor
treatment, HSOS was demonstrated that it could effectively
inhibit carageenan induced acute thrombosis in rats,
decrease the abnormal increase of platelets and reduce blood
fibrinogen degradation product (FDP) concentrations (22).
In another study, HSOS could reduce the incidence of
thrombosis in the lungs and mesentery of tumor-bearing
mice, and inhibit tumor cell metastasis (23). However, the
anticoagulant effect of HSOS in the perioperative period in
patients with lung cancer is still unclear.

Methods
Patients

All patients had pathologically confirmed lung cancer. The
inclusion and exclusion criteria in patients were shown in
Table 1.

All patients underwent surgical treatment at Department
of Thoracic Surgery of the Fourth Hospital of Hebei
Medical University (also named as Hebei Provincial
Tumor Hospital), the Second Hospital of Hebei Medical
University, Handan Central Hospital, Cangzhou Central
Hospital, or Affiliated Hospital of North China Coal
Medical University from March 2013 to May 2015. All
the hospitals were tertiary referral hospitals, of which two
were located in the central part of Hebei Province, one in
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Table 1 Inclusion and exclusion criteria in patients
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Patients No. Criteria

Inclusion 1
criteria e
With indications for surgery

18-69 years old without gender restriction

ECOG score of 0-2 (Table S1)

o N o o M~ wWwoN

Exclusion 1
criteria

a b~ 0O N

within 1 month

Expected survival duration greater than 3 months

Less than 18 years or greater than 70 years old

Primary lung cancer that met the diagnostic criteria (Supplementary)

No previous history of allergy to any component of HSOS
No previous history of DVT, PE, stroke, or acute myocardial infarction
No acute spinal cord injury, joint replacement, or multiple trauma such as the hip joint, pelvis, or lower limb fracture

Those cannot tolerate surgery or those who were not willing to receive surgery treatment

With allergic constitution or with serious allergic reaction history
Past history of DVT, PE, stroke, or acute myocardial infarction

With acute spinal cord injury, joint replacement, or multiple trauma such as the hip joint, pelvis, or lower limb fracture

6 With uncontrollable neurological, psychiatric or mental disorder, poor compliance to treatment, or cannot describe

treatment response

7 With uncontrolled primary brain tumor or central nervous system metastases and obvious intracranial hypertension or

neuropsychiatric symptoms

8 Patients participating in other clinical trials

ECOG, Eastern Cooperative Oncology Group; HSOS, Huisheng oral solution (HSOS); DVT, deep vein thrombosis; PE, pulmonary

embolism.

Table 2 The type of surgery which patients underwent

No. Type of surgery
1 Open thoracotomy
2 Thoracoscopic surgery

the south, one in the east, and one in the north. Three of
these hospitals were Affiliated Hospitals of Hebei Medical
University. The type of surgery which patients underwent
was shown in 7able 2. This study was approved by the
local ethics committee, and all patients provided written
informed consent. This study was registered in the Chinese
Clinical Trial Registry (ChiCTR-TRC-13003325).

Study design

This study was a multicenter, randomized, single-blind,
blank-controlled clinical trial. The study protocol and
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implementation manual were developed by the Fourth
Hospital of Hebei Medical University and approved by
the local ethics committee. After obtaining approval, the
staff, including responsible clinicians, nurses and medical
laboratory technicians at other centers who were involved
in this study were trained.

Given a two-sided type I error of 0.05, a type II error of
0.1, a dropout rate of 10%, and the allocation ratio of 1:1,
a total number of sample size of 160 patients (80 in each
group) was determined.

The patients were enrolled from March 2013 to March
2015. Each center was allocated 30 patients with exception
of the Fourth Hospital of Hebei Medical University (40
patients).

Patients at each center were randomized to either a study
group or a control group by random number table. The
randomization code was stored in a sealed envelope, which
would be open twice for unblinding. Since all outcome
measures of this study were blood biochemical parameters,
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161 cases initially enrolled

Y

Y

Study group, n=88

Control group, n=73

Excluded:

Neuroendocrine carcinoma, n=1;
Large cell neuroendocrine
carcinoma, n=1;

Exploratory thoracotomy only,
n=3;

Benign pulmonary mass, n=1

A

y

Excluded:

Postoperative use of hemostatic
drugs, n=1;

Wedge resection, n=1;
Pulmonary mass, n=2

Y

Y

Study group, n=82

Control group, n=69

Figure 1 Flowchart illustrating the process of patient enrollment.

the investigators and subjects were not blinded to the
examinations. Blood samples were marked with the patient’s
name, center and medical record number, time at which the
sample was taken, and times of sample taking, but the group
the patient belonged to was not marked.

The study group was given oral HSOS (20 mL, bid) until
24 h surgery. If no active bleeding was noted, the patients
were given oral HSOS (20 mL, tid) from 24 h to 24 d
postoperatively. During the study period, the patients in
the study group did not receive any other anticoagulation
therapy. The control group only underwent surgery and did
not receive any anticoagulation therapy.

Outcome evaluation

Blood samples were taken at admission (before therapy),
24 h, 72 h, 10 d (before discharge) and 24 d (first visit
after discharge) after surgery. Routine blood tests [red
blood cell (RBC) count, white blood cell (WBC) count,
hemoglobin (HGB), and platelet (PLT) count] and
coagulation function test [prothrombin time (PT), activated
partial thromboplastin time (APTT), thrombin tme (TT),
fibrinogen (FIB), and plasma D-dimer] were performed.

Statistical analysis

All statistical analyses were performed using SPSS13.0
software. Numerical data are expressed as mean * standard
deviation (SD), and categorical data are expressed
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as percentages. Numerical data that follow a normal
distribution and have homogeneous variance were
compared using #-tests, otherwise they were compared
using nonparametric tests. Categorical data were compared
using 7 tests. The changes in outcome measures over time
were analyzed by repeated measures analysis of variance
to compare the differences between groups and between
different time points and assess the impact of tumor
stage and mode of surgery on them. All tests were two-
tailed, and P values <0.05 were considered statistically
significant.

Results

From March 2013 to March 2015, a total of 161 patients
were enrolled. Ten patients were excluded due to undergoing
exploratory thoracotomy only, undergoing wedge resection,
with pulmonary mass that was not pathologically confirmed
as lung cancer, with neuroendocrine carcinoma, with large
cell neuroendocrine carcinoma, or postoperative use of
hemostatic drugs. Finally, 151 patients were included. The
patient enrollment flowchart is shown in Figure 1.

General clinical data

Baseline characteristic included gender, age, history of
smoking and drinking, height, body weight, comorbid diseases,
surgical procedure and tumor stage. There was no significant
difference in these data between two groups (Zable 3).
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Table 3 Baseline characteristic
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Variable Study group (n, %) Control group (n, %)
No. of cases 69
Gender (M:F) 1.41:1 (48:34) 1.76:1 (44:25)
Age (mean + SD) 59.14+8.28 61.70+7.15
History of smoking 33 (40.2) 35 (50.7)
History of drinking 17 (20.7) 23 (33.3)
Comorbid disease

Hypertension 14 (17.1) 8(11.6)

Diabetes 6(7.3) 4 (5.8)

Other pulmonary disease 5(6.1) 6 (8.7)
Mode of surgery

Open thoracotomy 49 (62.0) 43 (65.2)

Thoracoscopic surgery 30 (38.0) 23 (34.9)
Stage

-1 46 (75.4) 39 (72.2)

-1V 15 (24.6) 15 (27.8)

SD, standard deviation.

Repeated measures analysis of variance

Outcome measures followed a normal distribution and were
analyzed by repeated measures analysis of variance except
D-dimer. The data were stratified by gender, smoking
status, drinking status, hypertension status, diabetes status,
surgical procedure, and tumor stage to assess the impact of
these factors on outcome measures.

With regard to tumor stage, there were significant
differences in some indices between the two groups. In
patients with stage I-II disease, there were significant
differences in HGB, PLT and FIB between the two groups,
although no significant differences were observed in
patients with stage III-IV disease (1uble 4).

In patients with stage I-II disease, HGB decreased
postoperatively, reached the lowest level at 72 h, and then
gradually increased. At 72 h and 10 d postoperatively, HGB
was significantly lower in the control group than in the
study group (1uble 5, Figure 2).

In patients with stage I-II disease in both groups, PLT
decreased postoperatively, but reached the highest level
at 10 d, and then decreased at 14 d. The decrease in PLT
differed significantly between the two groups (7zble 6,
Figure 3).
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In patients with stage I-II disease, change of FIB was
slightly different from those of PLT. FIB reached the peak
at 72 h, and then decreased. The decrease in FIB to the
normal range was significantly faster in the study group
than in the control group (Table 7, Figure 4).

In patients with stage I-II disease, D-dimer had a skewed
distribution and rank-sum test was therefore used for
analysis. There was a significant difference in D-dimer at
24 d between the two groups (Table 8, Figure 5).

We have paid great attention to the occurrence of VTE
and bleeding. Those patients with possible syndrome as
VTE after surgery, such as dyspnea, massive hemoptysis,
received other test like MRI or CT. VTE was not observed
in both groups. Only one patients in the control group
was observed with bleeding and there was no statistical
significance between two groups (P=0.457).

Discussion

On the basis of previous research results, this study further
assessed the short-term anticoagulation effect of HSOS
in the perioperative period in patients with primary lung
cancer. This study was led by Hebei Provincial Tumor

7 Thorac Dis 2017;9(7):1891-1902
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Table 4 Comparison of blood indices in different groups by tumor stage

Yang et al. HSOS on coagulation function in primary lung cancer patients

Stage I.3I00d Group Time . .
index At admission 24 h 72h 10d 24d
1=l RBC Study 4.43+0.46 4.22+0.42 3.81+0.48 3.91+0.37 4.41+0.29 0.702 0.405
Control 4.11+0.54 3.98+0.46 3.54+0.43 3.66+0.32 4.15+0.41
HGB Study 136.62+14.08  131.48+11.98 119.86+£12.99 121.40+11.11 132.34+13.19  8.772 0.004
Control 132.79+16.83  124.45+16.24 114.64+14.62 115.50£12.07  125.80+16.30
WBC Study 7.37+2.16 14.47+4.33 10.32+3.75 8.68+2.34 6.95+1.67 0.309 0.580
Control 6.74+1.90 15.00+4.96 11.34+3.11 9.55+2.52 7.55+2.37
PLT Study 226.6+67.0 215.9+70.8 209.1+£74.1 298.4+84.4 213.9+67.2 7.860 0.007
Control 251.9+92.1 210.3+54.1 215.5+74.4 333.9+104.9 293.3+104.4
APTT Study 33.14+4.40 33.38+5.88 33.05+7.21 32.34+4.89 31.23+5.51 1.198 0.278
Control 33.11x4.21 32.86+4.17 34.48+6.24 32.50+3.68 32.51+5.15
PT-INR Study 0.96+0.08 1.06+0.12 0.99+0.07 0.99+0.08 0.96+0.07 2.949 0.091
Control 0.96+0.08 1.08+0.18 1.00+0.08 1.01+0.09 1.00+0.08
T Study 15.32+3.14 14.26+3.43 13.99+2.40 14.53+2.29 15.13+3.06 0.010 0.919
Control 15.60+2.55 14.33+£2.77 15.19+4.78 14.80+2.15 14.80+2.15
FIB Study 3.44+0.89 4.28+0.79 5.29+1.09 4.68+0.91 3.23+0.71 4172 0.046
Control 3.44+1.01 4.30+0.70 5.24+1.04 5.03+1.81 4.36+1.54
-1V RBC Study 4.39+0.25 4.01+0.53 3.63+0.54 3.84+0.57 4.86+1.85 2.265 0.148
Control 4.74+0.52 4.45+0.50 3.96+0.45 4.17+0.45 4.79+0.32
HGB Study 136.98+8.19 126.23+16.77 113.78+16.29 119.45+17.78  132.41£19.09  2.341 0.142
Control 146.73+16.63  138.32+15.11 122.10+13.53 127.16+£14.65  142.93+9.18
WBC Study 7.50+2.17 15.20+4.50 10.17+3.17 8.82+1.25 7.65+1.58 1.527 0.231
Control 5.87+1.04 12.09+4.06 7.49+1.53 7.44+1.63 6.60+0.78
PLT Study 285.00+88.37  246.67+43.89 241.25+73.01 380.25+91.36  276.80+91.07  0.956 0.340
Control 216.22+20.06  203.56+45.97 228.22+65.57 322.33+75.01  206.14+44.38
APTT Study 34.13+4.84 33.46+5.80 37.53+8.89 35.74+7.53 32.60+3.42 0.517 0.482
Control 35.46+7.49 33.34x4.75 33.58+6.28 34.01+4.58 36.49+6.08
PT-INR Study 0.95+0.07 1.04+0.11 0.97+0.11 0.99+0.10 1.00+0.08 1.466 0.243
Control 0.92+0.07 1.02+0.10 0.95+0.06 0.96+0.04 0.92+0.05
T Study 14.89+2.23 14.58+3.27 16.24+7.06 14.72+2.03 15.21+2.68 1.466 0.243
Control 14.48+1.52 11.93+2.24 12.61+2.16 13.66+2.00 13.04+2.40
FIB Study 3.88+1.21 4.46+0.86 5.82+1.03 4.92+0.96 4.63+1.29 0.010 0.922
Control 3.42+0.74 4.62+0.52 5.35+1.04 4.83+1.03 3.55+0.86

RBC, red blood cell; HGB, hemoglobin; WBC, white blood cell; PLT, platelet; APTT, activated partial thromboplastin time; TT, thrombin

time; FIB, fibrinogen.
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Table 5 Comparison of HGB at different time points in stages I-1I patients

HGB (mean + SD)

Group

Admission 24 h 72h 10d 24d
Study 136.62+14.08 131.48+11.98 119.86+12.99 121.40+11.11 132.34+13.19
Control 132.79+16.83 124.45+16.24 114.64+14.62 115.50+12.07 125.80+16.30
P 0.256 0.025* 0.087 0.022* 0.094

*, P<0.05. HGB, hemoglobin; SD, standard deviation.

140

——Study
1354
~#—Control
130 4
%IJ 1254
~ 1204
m
G 1154
T
1104
1051
100 T T T T )
Admission 24 h 72h 10d 24d Time

Figure 2 Changes in HGB over time in stages I-1I patients. HGB,

hemoglobin.

Hospital, and the other hospitals involved are teaching
tertiary referral centers located in the east, south, north and
middle parts of Hebei Province, respectively, which can well
reflect the lung cancer patient situation and treatment in
China.

According to the recommendations for VI'E prophylaxis
and treatment in patients with cancer issued by ASCO
in the year of 2007, it has been around 10 years since the
study of malignant cancer, blood coagulation dysfunction
and anticoagulation therapy in both animals and patients.
From reviews published by Cochrane collaboration center
(24-26), several conclusions could be reached. Firstly, it is
clear that anticoagulation therapy for cancer could reduce
the incidence of VTE, while whether it could have long-
term effect of survival is unclear. Secondly, caner and blood
hypercoagulability correlates with each other. Inflammatory
reaction, vascular endothelial injury, coagulation initiation,
platelet activation, tumor cell adhesion and aggregation
are involved in this process, with a numerous number of
cytokines and proteins (27-37). Take platelet activation
for example, though it has been demonstrated to correlate
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with tumor metastasis (38-40), it is rare to detect the plate
activation relevant cytokines. Common coagulation indices
are mainly used to monitor the bleeding risk of vitamin K
antagonists. However, they could not be used as potential
indices for effect of coagulation for cancer patients. Thirdly,
studies have revealed that aspirin could improve the survival
of several cancers, which is quite different with heparin
(41-43). Aspirin has the effect of anti-inflammatory and
inhibition the activation and aggregation of platelet. Further
studies could be conducted to reveal whether aspirin has
more effect on cancer patients. Fourthly, current studies
do not have enough power to distinguish different tumor
types, different development periods, different drugs, and
different test indices. More precise and systematic studies
should be conducted.

This study found that the blood coagulation indices in
lung cancer patients peaked 7 to 10 d after surgery and
declined a month after surgery. This result is inconsistent
with the previous finding that the hypercoagulation state
peaked 3 d after surgery (44). This difference may be caused
by different types of diseases. Since the mean hospitalization
duration for Chinese patients who underwent surgery for
lung cancer is 7-10 days, our finding suggests that the
coagulation risk in many patients peaked when they were
discharged from hospital and therefore cannot receive good
hospital monitoring. This also confirms the necessity of
sufficient and timely anticoagulation treatment. Treatment
with HSOS can obviously reduce blood coagulation indices
1 week and 1 month after surgery. Tumor stage had an
impact on the results, and stage III-IV patients showed no
difference in the indices examined between the two groups,
suggesting that HSOS had a better effect in stage I-1I
patients. Whether there is a dose relationship remains to be
studied.

7 Thorac Dis 2017;9(7):1891-1902
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Table 6 Comparison of PLT at different time points in stages I-1I patients

PLT (mean + SD)

Group

Admission 24 h 72h 10d 24d
Study 226.6+67.0 215.9+70.8 209.1+74.1 298.4+84.4 213.9+67.2
Control 251.9+92.1 210.3+54.1 215.5+74.4 333.9+104.9 293.3+104.4
P 0.147 0.681 0.691 0.090 0.001*

*, P<0.05. PLT, platelet; SD, standard deviation.

350 -

—+— Study

. 3004 ~=— Control
<
S 250
)
|j 200
o

150 A

100

Admission 24 h 72h 10d 24d Time

Figure 3 Changes in PLT over time in stages I-II patients. PLT,
platelet.

The coagulation indices selected in this study included
PLT, four blood coagulation indices, and D-dimer content.
We chose these indices based mainly on the considerations
of representativeness, feasibility, and practicality. In the
process of malignant tumor progression or treatment, many
biochemical indices can be used to assess coagulation status,
such as clotting factors, platelet activation related factors,
inflammatory mediators, coagulant substances produced
by tumors, tissue factor, and anticoagulant related proteins
(27-37). Choosing appropriate indices for evaluating VTE
is of clinical importance. This study chose three types of
indices, namely, PLT, coagulation time, and products of
thrombosis, to reflect the possibility of hypercoagulation
status, and these indices have certain representativeness.
According to reports in the literature (45,46), PL'T, plasma
D-dimer content, and plasma FIB are closely related to
the occurrence, development and prognosis of ovarian
cancer, and abnormality of one or more of these indices
has a remarkable influence on progression free survival and
overall survival. These three indices are very important. In
addition, in terms of feasibility and practicality, these three
indices have long been used clinically and could be detected
in all hospitals involved. Therefore, the quality control
can be ensured. More importantly, these three indices are
covered by China medical insurance, which can reduce the
burden of patients and promote their wide use.
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jtd.amegroups.com

This study considered the influence of the following
factors: tumor stage, mode of surgery, smoking, diabetes,
and lymph node metastasis. Mode of surgery may have an
impact on bleeding volume (47) and thus affect coagulation
status. In this study, the patients enrolled underwent either
open surgery or thoracoscopic surgery for lobectomy or
pneumonectomy, and it was found that mode of surgery
had no significant effect on the results. Among the above
influencing factors assessed, tumor stage had the most
significant impact on the results. In both the control
group and study group, patients with stage III-IV disease
developed hypercoagulation state more frequently than
those with stage I-II disease, and this is especially obvious
in PLT and FIB, which is consistent with the results of
a previous study (48). HSOS showed variable efficacy
in patients with different stages of disease. HSOS can
significantly improve PLT, FIB, and D-dimer in patients
with stage I-1II disease, but its effect in patients with stage
II-IV disease had no significant difference between the two
groups. The dose used in this study may be insufficient in
patients with stage III-IV disease.

HSOS did not increase the risk of perioperative bleeding.
In this study, only one case of postoperative bleeding
was observed in the control group, who discontinued
the study after the use of hemostatic drugs. A patient in
the study group developed vomiting after taking HSOS
and discontinued the use of HSOS. Previous studies
have reported a few cases of gastrointestinal reaction
associated with HSOS use, mainly because ferula asafetida,
a component of HSOS, has a special smell and may cause
nausea and vomiting, which often disappeared after drug
withdrawal (49,50). No other adverse reactions were
reported.

HSOS has 34 formulations, including 22 formulations
for activating blood circulation to dissipate blood stasis,
for example, ligusticum wallichii, carthamus tinctorious,
leeches, cattail pollen, excrement pteropus, etc. In addition
to the animal studies (22,23), HSOS has also been shown to

7 Thorac Dis 2017;9(7):1891-1902
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Table 7 Comparison of FIB at different time points in stages I-II patients

1899

FIB (mean + SD)

Group
Admission 24 h 72 h 10d 24d
Study 3.44+0.89 4.28+0.79 5.29+1.09 4.68+0.91 3.23+0.71
Control 3.44+1.01 4.30+0.70 5.24+1.04 5.03+1.81 4.36+1.54
P 0.982 0.924 0.854 0.249 0.000*
*, P<0.05. FIB, fibrinogen; SD, standard deviation.
557
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Figure 4 Changes in FIB over time in stages I-II patients. FIB, fibrinogen.
Table 8 Comparison of D-dimer at different time points in stages I-II patients
D-dimer (mean + SD)
Group
Admission 24 h 72 h 10d 24d
Study 37.62 40.85 40.73 40.47 26.18
Control 45.22 44.50 44.64 43.91 34.21
P 0.133 0.330 0.272 0.150 0.032*

*, P<0.05. SD, standard deviation.

be effective in anticoagulation and survival for lung cancer
patients with chemotherapy (51,52). As a safe and effective
oral drug, HSOS has the following advantages: (I) it can
overcome the drawback of bad compliance of low molecular
heparin; (II) it cost only 8.40 to 16.80 Yuan daily for
patients in Hebei Province. Compared with other currently
available oral anticoagulants, HSOS is relatively cheap
and covered by China medical insurance, which makes it
suitable for Chinese patients.

This study has several limitations including the lack of
more precise coagulation indices, short observation period,
and no assessment of the impact of changes of coagulation

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

indices on prognosis. These issues will be addressed in
further studies.

In conclusion, HSOS (20 mL, tid) is of good safety
profile and does not increase the risk of bleeding. With its
unique characteristic of convenience for being taken, HSOS
(20 mL, tid) could be a proper treatment for lung cancer
patients in the perioperative period.
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Supplementary

Primary lung cancer that met the diagnostic
criteria

Diagnosis

According to the defection of primary bronchogenic lung
cancer in the new edition of standard for diagnosis and
treatment of common malignant cancers published by
Chinese anticancer association:

() Medical history and symptom: with or without
symptom at the early stage, ongoing cough, bloody
sputum, chest pain, short breath, fever, or more
than 40 years old, especially male, with long-term
smoking history, progressive emaciation;

(II) Sign: diminished or suppressed respiration,
pleural effusion, Horner’s syndrome, superficial
lymphadenopathy could be touched at the later
stage, anemia;

(III) Imaging feature: tumor diagnosed by X-ray, CT or
MRI;

(IV) Pathology: biopsy diagnosis by fiberbronchoscope,
operative pathology or cytology, superficial
lymphadenopathy.

Stage

According to the definition of TNM and stage by AJCC/
UICC (7" edition) published in 2009.

Primary tumor (T)

% T,: primary tumor cannot be assessed, or tumor
proven by the presence of malignant cells in sputum
or bronchial washings but not visualized by imaging or

bronchoscopy.

5

*

Ty: no evidence of primary tumor.

53

%

Tis: carcinoma ## situ.

3

%

T,: tumor <3 cm in greatest dimension, surrounded by
lung or visceral pleura, without bronchoscopic evidence
of invasion more proximal than the lobar bronchus (i.e.,
not in the main bronchus).

e

*

T,,: tumor <2 c¢m in greatest dimension.

53

%

T,y: tumor >2 cm but <3 cm in greatest dimension.

3

%

T,: tumor >3 and <7 cm or tumor with any of the
following features—involves the main bronchus, 22 cm
distal to the carina, invades the visceral pleura,
associated with atelectasis or obstructive pneumonitis

that extends to the hilar region but does not involve the
entire lung.
T2a: tumor >3 but <5 cm in greatest dimension.

KD
°

X3

*

T2b: tumor >5 but <7 cm in greatest dimension.

®,
X3

T3: tumor >7 cm or one that directly invades any of the

D

following: chest wall (including superior sulcus tumors),
diaphragm, mediastinal pleura, parietal pericardium; or
tumor in the main bronchus <2 cm distal to the carina
but without involvement of the carina; or associated
atelectasis or obstructive pneumonitis of the entire lung
or separate tumor nodule(s) in the same lobe.

% T4: tumor of any size that invades any of the following:
mediastinum, heart, great vessels, trachea, esophagus,
vertebral body, carina; separate tumor nodule(s) in a
different ipsilateral lobe.

Regional lymph nodes (IN)

% Nx: regional lymph nodes cannot be assessed.

% NO: no regional lymph node metastasis.

% NI1: metastasis in ipsilateral peribronchial and/or
ipsilateral hilar lymph nodes and intrapulmonary nodes,
including involvement by direct extension.

% N2: metastasis in ipsilateral mediastinal and/or

subcarinal lymph node(s).

N3: metastasis in contralateral mediastinal, contralateral

hilar, ipsilateral or contralateral scalene, or supraclavicular

lymph node(s).

X3

o

Distant metastasis (M)

% Mx: distant metastasis cannot be assessed.

% MO: no distant metastasis.

% Mla: separate tumor nodule(s) in a contralateral lobe;
tumor with pleural nodules or malignant pleural (or
pericardial) effusion.

% MIlb: distant metastasis.

Note: the uncommon superficial tumor of any size with its
invasive component limited to the bronchial wall, which may
extend proximal to the main bronchus, is also classified as T'1.

Most pleural (and pericardial) effusions with lung cancer
are due to tumor. In a few patients, however, multiple cy-
topathologic examinations of pleural (pericardial) fluid are
negative for tumor, and the fluid is non-bloody and is not
an exudate. Where these elements and clinical judgment
dictate that the effusion is not related to the tumor, the ef-
fusion should be excluded as a staging element.



Table S1 Eastern Cooperative Oncology Group (ECOG)

Activity status Description
0 Fully active, able to carry on all pre-disease performance without restriction
1 Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, e.g.,

light house work, office work

2 Ambulatory and capable of all selfcare but unable to carry out any work activities, up and about more than 50% of
waking hours

3 Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours
4 Completely disabled, cannot carry on any selfcare, totally confined to bed or chair

5 Dead




