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Abstract

Objective: To evaluate the long-term cost-effectiveness of ginkgolide plus aspirin compared with placebo
plus aspirin treatment of ischemic stroke.

Background: Stroke is the leading cause of death and long-term disability in China, with high incidence, high
mortality, and heavy disease burden. In addition to Western medicines, Chinese clinical guidelines for diagnosis
and treatment of acute ischemic stroke recommend application of Chinese patent medicines. Ginkgolide in-
jection is commonly used in the clinical treatment of stroke in China to promote blood circulation and remove
blood stasis. The economy of ginkgolide injection needs to be evaluated.

Methods: A Markov model was constructed consisting of four disease states: no significant disability,
disability, stroke recurrence, and death. Therapeutic data were taken from the Ginkgolide in Ischemic
Stroke Patients with Large Artery Atherosclerosis (GISAA) study. Utilities and transition probabilities
were extracted from the literature. Cost data were obtained from the China Health Statistics Yearbook and
hospital record survey. Expected costs and quality-adjusted life-years (QALYs) of 13 years of cycles
(calculated by average age of subjects and Chinese life expectancy) were calculated through TreeAge
Pro11 software. The willingness-to-pay (WTP) threshold was set as the Chinese per capita Gross Domestic
Product (GDP) in 2019, CNU70,892/QALY. The results were analyzed by single factor and probability
sensitivity analyses.

Results: Ginkgolide plus aspirin had a higher expected per-patient cost than placebo plus aspirin but a higher
QALYs. Compared with placebo plus aspirin, ginkgolide plus aspirin produced an incremental cost-
effectiveness ratio of CNU14,866.06/QALY, which is below the WTP threshold. Probabilistic sensitivity
analysis suggested the acceptability of ginkgolide plus aspirin was higher than that of placebo plus aspirin.

Conclusions: The present cost-effectiveness analysis showed that addition of ginkgolides to conventional
treatment is cost-effective at a threshold the Chinese per capita GDP.
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Introduction

Ischemic heart disease and stroke are the leading cause of
global mortality. In China, stroke is the primary cause of

death and disability in adult populations, with a high inci-
dence, mortality, and disability rate.1 In a study that surveyed
480,687 adults in 31 provinces in China, the annual rate of
age-standardized prevalence, incidence, and mortality were
1114.8, 246.8, and 114.8/100,000, respectively.2

Stroke includes both hemorrhagic and ischemic types.
According to the 2019 update of Heart Disease and Stroke
Statistics by the American Heart Association, ischemic
stroke is a leading cause of death and serious long-term
disability worldwide.3 Ischemic stroke carries a huge dis-
ease burden. According to Global Burden of Disease re-
search data, the disability-adjusted life-years of ischemic
stroke in China was 891.41/100,000 in 2015.1 According to
the 2018 China Health and Family Planning statistical
yearbook, the number of discharged patients with cerebral
ischemic stroke in 2015 was 2,365,110, and the average cost
of hospitalization was CNU9174.20; both statistics in-
creased by 94.2% and 28.4%, respectively, from 2010,
which brought heavy economic burden to individuals and
society.1 Under the current treatment conditions, 20% of
stroke patients still need to enter rehabilitation institutions
for treatment after leaving hospital, whereas 30% have a
lifetime disability.4

At present, intravenous thrombolysis and intra-arterial
thrombectomy are widely recognized as standard clinical
treatment strategies for patients with acute ischemic stroke.5

However, these treatments have a sharp treatment time
window and a severe hemorrhagic risk, and only a small
number of patients benefit.6–8 Drug therapy in the acute and
convalescence stages plays an important role. At present,
American Heart Association/American Society of Anesthe-
siologists guidelines recommend statin treatment and neu-
roprotection for ischemic stroke to improve cerebral
circulation.9 In addition, 2018 Chinese clinical guidelines
for diagnosis and treatment of acute ischemic stroke uses
Chinese patent medicine as a level III recommendation,
level C evidence, and points out that ‘‘its efficacy needs to
be further confirmed by more high-quality randomized
controlled trial (RCT).’’10

In China, Traditional Chinese Medicine (TCM), especially
compound TCM preparations, has been widely used for the
treatment of stroke for thousands of years.11 Ginkgo is an ef-
fective complementary drug for stroke and cerebral ischemia.

Previous studies have revealed that ginkgo biloba extracts
can inhibit platelet aggregation,5,12,13 and ginkgo biloba is
the most powerful platelet-activating factor antagonist found
in nature. Ginkgolides also exert neuroprotective and anti-
inflammatory effects as they can prevent elevation of in-
tracellular calcium concentrations, regulate glucocorticoid
biosynthesis, and reduce levels of inflammatory factors.13–16

Ginkgo biloba extracts have been shown to alleviate cog-
nitive and neurological deficits after acute ischemic stroke
without increasing incidence of vascular events.17 Ginkgo
biloba extracts combined with aspirin increase regeneration
of neuroblastoma cells injured by hypoxia and reperfu-
sion.18 As an extract of ginkgo biloba leaves, ginkgolide
injection has been used in the treatment of acute ischemic
stroke in China since it was approved by the China Food and

Drug Administration in 2011. A systematic review of
treatment of patients with ischemic stroke showed ginkgo-
lide injection plus conventional therapy was superior to the
control in improving clinical curative effect and neurologi-
cal severity scores.19

To comprehensively evaluate the efficacy and safety of
ginkgolide injection in the treatment of ischemic stroke, the
Ginkgolide in Ischemic Stroke Patients with Large Artery
Atherosclerosis (GISAA) randomized clinical trial was
launched in April 2016.20 The study began in October 2016,
and all follow-up was completed in August 2018, with 61
hospitals from 8 cities in China participating, and 949 pa-
tients in the group.

To evaluate the economy of ginkgolide plus aspirin injec-
tion in the treatment of ischemic stroke, this study evaluated
the long-term cost-effectiveness of aspirin plus ginkgolide
injection compared with aspirin (plus placebo) in the treat-
ment of atherosclerotic ischemic stroke based on GISAA data
to provide sound pharmacoeconomic evidence as a frame-
work for decision and policy making in stroke treatment.

Materials and Methods

Clinical trials

A 28-day multicenter, double-blind, placebo parallel-
controlled clinical trial GISAA was performed. The study
has prospectively registered on www.chictr.org.cn
(ChiCTR-IPR-17012310). The GISAA RCT study evalu-
ated the efficacy and safety of treating initial onset of acute
cerebral ischemic stroke for 14 days with 10 mL q.i.d.,
intravenously guttae (IVGTT) ginkgolide injection plus
100 mg q.i.d., PO aspirin (experimental group, n = 471
cases) or 10 mL q.i.d., IVGTT sterile water (placebo) plus

Table 1. The Death and Recurrence

of the Ginkgolide in Ischemic Stroke Patients

with Large Artery Atherosclerosis

on the 28th Day

Variable EG (N = 463) CG (N = 473) p

Death and mortality, n (%)
Death 0 (0) 2 (0.4) 0.4995
Recurrence 0 (0) 3 (0.6) 0.2493
Death+recurrence 0 (0.0) 5 (1.1) 0.0619

CG, control group; EG, experiment group.

Table 2. The Modified Rankin Scale Score

and National Institutes of Health Stroke Scale

Score of the Ginkgolide in Ischemic Stroke

Patients with Large Artery Atherosclerosis

on Day 28

Variable EG (N = 415) CG (N = 436) p

mRS score, n (%)
mRS £2 365 (87.95) 362 (83.03) 0.0418
mRS >2 50 (12.05) 74 (16.97)

NIHSS scorea

Mean 3.7 3.4 0.0157

aOne case of CG lost to follow-up.
CG, control group; EG, experiment group; mRS, modified Rankin

Scale; NIHSS, National Institutes of Health Stroke Scale.
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FIG. 1. Health state struc-
ture for the Markov models.
The Markov model contains
four-state, nonsignificant
disability, disability, recur-
rence, and death. mRS,
Modified Rankin Scale.

FIG. 2. Markov model structure. Schematic representation of the Markov model illustrates that all patients start at 64 years old
with acute cerebral ischemic stroke. All patients receive a 28-day treatment and cycle between health states until death occurs, or the
13-year model time-horizon is reached. Depicted in the diagram is the decision node (square), chance nodes (empty circles) directed
by transition probabilities, Markov nodes (circles with ‘‘M’’), and terminal nodes (triangles). mRS, Modified Rankin Scale.
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100 mg q.i.d., PO aspirin (control group, n = 478 cases).
Patients within the first 72 h of an ischemic stroke were
eligible (Supplementary Table S1). Baseline characteristics
of the patients are given in Supplementary Table S2. There
was no significant difference in death and recurrence rate
between the two groups on day 28 (Table 1). Patients were
measured the degree of disability in the daily activities by
modified Rankin Scale (mRS) and qualified the stroke im-
pairment by The National Institutes of Health Stroke Scale
(NIHSS). mRS score ranges from 0 to 6. The higher the
score, the more serious the situation, and a score of 6 was
death. NIHSS score ranges from 0 to 42. The higher the
score, the more serious the situation. The proportion of
subjects with mRS £2 was 87.95% in the experimental
group and 83.03% in the control group (relative risk
[RR] = 1.05, 95% confidence interval [CI] = 1.00–1.12,
p = 0.0418). The NIHSS score (total score) of the two groups
decreased by 3.7 and 3.4 points, respectively, in the exper-
imental group and the control group, and the difference
between the two groups was statistically significant
( p = 0.0157) (Table 2).21

Markov model structure

The state division and transfer path of Markov model is
the simulation of the occurrence and development of stroke
patients after treatment. We constructed a Markov model
using TreeAge Pro 2011 (TreeAge Software, Williamstown,
MA) from a society perspective. Based on the mRS score on
day 28 in the GISAA clinical trial, we set up a Markov
model with four disease states: (1) nonsignificant disability,
with the mRS score of 0–2 after treatment, which indicates
that the prognosis is good after treatment, the patient able to
look after own affairs without assistance or carry out all
usual activities; (2) disability, with the mRS score of 3–5
after treatment, which indicates that the prognosis is poor
and the patient has moderate or severe disability22; (3) re-
currence; and (4) death (Fig. 1). The study cycle was set as 1

year. The average life expectancy in China is 77 years, and
the average age of subjects in the GISAA trial was 64 years.
Therefore, the current assessment was set to 13 cycles in
total to simulate the long-term cost-effectiveness of patients
13 years after treatment, with a half cycle correction
(Fig. 2).

Model assumptions

Considering the availability of data, our model makes the
following assumptions: (1) In the first period of model simu-
lation, all patients were treated in the first experimental or
control group and entered the stroke simulation period. (2) All
patients were assumed to receive standardized treatment. (3) It
is assumed that the transition probability between the recur-
rence and death of stroke patients in this study was the same as
that of the whole population of stroke patients. (4) As the ab-
sorption state, the utility and cost of death state were both zero.

Transition probability

The initial distribution probability of the states in the ex-
perimental and control groups, which is the transition prob-
ability of the first 28-day treatment, were obtained based on
the GISAA study. In the GISAA test, the proportion of
subjects with an mRS £2 in the experimental and the control
groups was 87.95% and 83.03%, respectively (RR = 1.05,
95% CI = 1.00–1.12, p = 0.0418). The long-term probability
of state transition mainly refers to a large-scale clinical study
of stroke and related economic literature23,24 (Table 3).

Quality-of-life and utility values

Health output is utility, which is measured by quality-
adjusted life-years (QALYs). Since the QALYs of patients
were not measured in the GISAA trial, the utility of different
states, which were set based on the mRS score, referred to
that presented in previous literature (Table 4).22,25 Here, 5%
was used as the discount rate and 0%–8% as the upper and
lower limit in sensitivity analysis.

Table 3. Base Case and Plausible Ranges of Model Transition Probability

Transition probability Base case Upper limit Lower limit Source Range (%)

INITIAL PROBABILITY
EG mRS 0–2 0.88 0.97 0.79 GISAA –10
CG mRS 0–2 0.83 0.90 0.74 GISAA –10
EG mRS 3–5 0.12 0.13 0.11 GISAA –10
CG mRS 3–5 0.17 0.18 0.15 GISAA –10
EG recurrence 0.00 0.00 0.00 GISAA –10
CG recurrence 0.01 0.01 0.01 GISAA –10
EG death 0.00 0.00 0.00 GISAA –10
CG death 0.00 0.00 0.00 GISAA –10

Transition probability
mRS 0–2 to recurrence 0.10 0.11 0.09 Pan et al.23 –10
mRS 3–5 to recurrence 0.14 0.16 0.13 Pan et al.23 –10
Recurrence to mRS 0–2 0.40 0.43 0.36 Wang et al.24 –10
Recurrence to mRS 3–5 0.40 0.43 0.36 Wang et al.24 –10
Recurrence to death 0.21 0.23 0.19 Pan et al.23 –10
mRS 0–2 to death 0.01 0.01 0.01 Pan et al.23 –10
mRS 3–5 to death 0.02 0.02 0.01 Pan et al.23 –10

mRS 0–2 is the state of nonsignificant disability; mRS 3–5 is the state of disability.
CG, control group; EG, experiment group; GISAA, Ginkgolide in Ischemic Stroke Patients with Large Artery Atherosclerosis; mRS,

modified Rankin Scale.
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Resources use

All costs and resource use inputs were obtained from
GISAA trail, publicly available sources, published health
economic literature, and/or expert opinion.23,24,26,27 Treat-
ment algorithms were obtained from the published litera-
ture, including drug use, examination test, sickbed,
transportation, nursing, recurrent treatment. All costs were
converted to 2019 Chinese Yuan by using the consumer
price index28; CNU was converted to U.S.$ by dividing by
6.8985, the average exchange rate in 2019.

Costs

From the perspective of the whole society, this study
considered direct and indirect cost. Within 28 days of
treatment, the study considered drug cost, examination cost,
bed cost, transportation cost, and care cost. In the long-term
simulation, the study considered nursing cost and recurrent
treatment cost. The drug cost of the experimental group and
the control group was from the real drug data of patients in
the GISAA trial. The average drug consumption of the two
groups is selected as the drug dosage.26 The unit price is
selected from the bid-winning price in China in 2019. Ex-
amination cost, bed cost, and nursing cost after discharge all
came from the previous literatures of stroke pharmacoeco-
nomics.23,24,27 Other treatment-related costs, care costs, and
transportation costs of the experimental and the control
groups were collected from the GISAA trial. Since the av-
erage life span of the study population has reached 64 years,

which is close to the retirement age in China, the study did
not calculate the indirect cost of work delay. The discount
rate of the utility is equal to that of the utility value. The
costs involved in this study and their sources, determination
methods, and upper and lower limit interval settings are
given in Table 5.

Threshold

The incremental cost-effectiveness ratio (ICER) was used
for the economic evaluation of two treatments. ICER is
calculated as ‘‘cost difference/health output difference,’’
which represents the additional cost for each additional unit
of health output between the study group and the control
group. If the ICER is below the willingness-to-pay (WTP)
threshold, the treatment is cost-effective. In this study, the
per capita Gross Domestic Product (GDP) of China in 2019
was used as the WTP threshold. According to the website of
the National Bureau of Statistics, the per capita GDP of
China in 2019 is CNU70,892,28 so the threshold value set in
this study was CNU70,892 per QALY gained.

Sensitivity analyses

One-way sensitivity analyses. One-way sensitivity ana-
lyses were conducted to test alternative modeling assump-
tions and alternative values for key model parameters.
Depending on data availability, the ranges considered
in one-way sensitivity analyses included 95% CIs or –10%
of the base case values. The main indicators of one-way

Table 5. Base Case and Plausible Ranges of Model Cost

Parameter Base case Upper limit Lower limit Resource

Direct medical costs
Drug costs (EG) 1,310.49 1,441.54 1,179.44 GISAA
Drug costs (CG) 59.20 65.12 53.28 GISAA
Examination costs 1,634.70 1,798.17 1,471.23 China Health Statistics Yearbook
Bed costs 515.00 566.50 463.50 China Health Statistics Yearbook
Other treatment costs (EG) 12,265.00 13,491.5 11,038.5 GISAA
Other treatment costs (CG) 10,102.00 11,112.2 9,091.8 GISAA

Direct nonmedical costs
Care costs (EG) 1,228.57 1351.424 1,105.71 GISAA
Care costs (CG) 1,226.58 1349.2396 1,103.92 GISAA
Transportation costs (EG) 1,140.50 1,235.30 1,045.80 GISAA
Transportation costs (CG) 1,198.80 1,303.70 1,093.80 GISAA

Nursing costs (after discharge)
mRS 0–2 8,316.20 9,147.815 7,484.58 Pan et al.23

mRS 3–5 12,781.15 14,059.27 11,503.04 Pan et al.23

Recurrent treatment costs 28,987.05 31,885.76 26,088.35 Pan et al.,23 Wang et al.24

CG, control group; EG, experiment group; GISAA, Ginkgolide in Ischemic Stroke Patients with Large Artery Atherosclerosis; mRS,
modified Rankin Scale.

Table 4. Base Case and Plausible Ranges of Model Utility

Utility Base case Upper limit Lower limit Source Range

mRS 0–2 0.76 0.91 0.61 Yi-Long (2015) 95% CI
mRS 3–5 0.21 0.26 0.17 Yi-Long (2015) 95% CI
Death 0 0 0 Yi-Long (2015)
Recurrence 0.34 0.36 0.32 Ganesalingam (2015) 95% CI

The utility mRS 0–2 is the utility of the nonsignificant disability state; the utility mRS 3–5 is the utility of the n disability state.
CI, confidence interval; mRS, modified Rankin Scale.
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sensitivity analysis were the price of the two drugs, clinical
outcome, probability of each transfer, and utility value of
the two drugs after treatment. The results from one-way
sensitivity analyses were presented in a Tornado diagram,
showing sequentially the variables with the largest impact
on cost-effectiveness results.

Probabilistic sensitivity analyses. The overall impact of
uncertainty in the model was assessed with probabilistic
sensitivity analyses (PSA) by defining distributions for key
parameters in the model. The key parameters included in the
PSA were clinical outcome, unit cost, and utility variables.
Normal distribution is applied to clinical data, g distribution
is applied to cost data, and b distribution is applied to utility
data (Table 6). The PSA was run for 1000 iterations (simu-
lations), and the results were plotted on the cost-effectiveness
plane as scatterplots and cost-effectiveness acceptability
curves to evaluate the pharmacoeconomic value of the two
treatments.

Results

Base case results for estimating the effectiveness of
ginkgolide plus aspirin (experiment group) and placebo plus
aspirin (control) are given in Table 7. Ginkgolide plus as-
pirin had a higher total cost and also higher utility. Incre-
mental costs were CNU2,889.83, and incremental utility
was 0.19 QALYs. The ICER of ginkgolide plus aspirin
versus placebo plus aspirin was CNU16,353 per QALY
gained, which is below the WTP threshold.

Single factor sensitivity analysis of the ICER was carried
out within the range of all indicator changes (Fig. 3). Ac-
cording to the Tornado diagram of the single factor sensi-
tivity analysis, the top five factors that had great influence
on ICER were the other treatment costs of the experimental
group, the initial number of patients with an mRS = 3–5 in
the control group, other treatment costs of the control group,
the initial probability of mRS = 3–5 in the experimental
group, and the utility of mRS = 0–2.

The probability sensitivity analysis of the ICER was
carried out, and Monte Carlo simulation was conducted
1000 times to reflect the influence of each parameter on the
model. The sensitivity analysis results compare the phar-
macoeconomic value of different schemes by drawing the

scatter diagram of the ICE. Figure 4 shows the average
ICER scatter diagram of the 2 strategies for 1000 simula-
tions, and Figure 5 shows the cost-effectiveness accept-
ability curve of the 2 strategies. The results showed that
ginkgolide plus aspirin was more cost-effective than placebo
plus aspirin in 100% of the simulation.

Discussions

TCM is playing a more and more important role in the
treatment of diseases. During COVID-19, Chinese medicine
(including TCM injection) was regarded as an effective
method in the diagnosis and treatment specifications for-
mulated by the National Health Commission of the People’s
Republic of China.29 Moreover, pharmacological experi-
ments and real-world data have proven the efficiency of
TCM for various diseases.29–31

Previous studies have revealed that ginkgolide A, gink-
golide B, and ginkgolide C can inhibit platelet aggrega-
tion.5,12,13 Ginkgolide B is considered to be the most
powerful platelet-activating factor antagonist found in na-
ture. Ginkgolides also exert neuroprotective and anti-
inflammatory effects as they can prevent elevation of
intracellular calcium concentrations, regulate glucocorticoid
biosynthesis, and reduce levels of inflammatory factors.13–16

The GISAA study confirmed the clinical effectiveness of
ginkgolide injection. From an economic perspective, this
study showed that treatment of stroke with ginkgolide in-
jection is cost-effective. This study used published clinical
trial data to build a decision model, and our analyses in-
dicated that for patients ‡64 years old with first onset of an
acute cerebral ischemic stroke, ginkgolide injection may be
a cost-effective substitute for aspirin in the prevention of
disability (WTP threshold was CNU70,892 per QALY
gained). This finding is in line with recently published
cost-effectiveness studies, including decision models and
real-world research of ginkgolide injection conducted in
China.4,32

Published economic literature about stroke to date has
solely focused on the use of chemical drugs. Globally,
few studies assessing the pharmacoeconomics of Chinese
medicine have been reported. Wang performed a cost-
effectiveness analysis of TCM using a Markov model.33 Sun
analyzed the cost-effectiveness of JinQi Jiangtang tablets for

Table 7. Cost-Effectiveness Results for Ginkgolide plus Aspirin Injection vs. Placebo plus Aspirin

Name Cost (CNU) QALYs
Incremental
cost (CNU)

Incremental
QALYs

Incremental cost per
QALY gained (CNU)

Placebo with aspirin 106,382.30 4.87 0 0 0
Ginkgolide with aspirin 109,272.13 5.05 2,889.83 0.18 16,353.80

QALY, quality-adjusted life-year.

Table 6. Summary of Probabilistic Distributions Applied in the Model

Parameter cluster Parameters Distribution

Clinical data Clinical effect after acute treatment, transition probability Normal distribution
Cost data Direct medical, direct nonmedical, indirect costs; nursing, recurrent

treatment costs
g distribution

Utility data Utility weights assigned to each states b distribution

336 XIANG ET AL.
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the treatment of prediabetes.34 Zheng evaluated the eco-
nomics of a Yuxingcao Qinlan mixture and LanQin oral
liquid in treating upper respiratory tract infections.35 How-
ever, these studies only carried out short-term economic
evaluations, without long-term cost-effectiveness analysis.

According to the present sensitivity analysis, the top
factors with great influence on ICER were other treatment
costs and the initial number of patients with an mRS = 3–5.
The biggest burden of stroke is resultant disability, so a
treatment strategy that can improve the disability rate after
acute treatment will be more cost-effective. The cost of
conventional therapy (aspirin) plus other drugs is based on
more than just a single use. According to the WHO’s sug-
gestion, the ICER below threshold of three-times GDP is
cost-effective. However, according to China’s medical in-
surance negotiation policy in recent years, the decision-
making departments tend to take one-time GDP and about as
the cost-effectiveness criteria, so we use CNU70,892 as

threshold. Only when the threshold is about CNU20,000
does conventional therapy begin to be an acceptable strategy
in terms of cost.

This study has some limitations. The data used were
obtained from the GISAA RCT, and the extrapolation re-
mains to be verified. Due to the short observation time in the
RCT, mortality and recurrence data are limited. Thus, the
results need to be verified by long-term, real-world data.
Some cost data (such as nursing costs) were obtained from
previous literature, and some state utility was taken from
non-Asian/Chinese populations, which may be biased. Part
of the cost data used were collected before 2019, so the
consumer price index indicator was used for discount con-
version. However, the consumer price indicator of medical
service may be different from the average consumer price
indicator of the society. The utility data in this study
were obtained by literature and not the GISAA study, which
is from non-Asian/Chinese population. At present, there are

FIG. 5. Cost-effectiveness acceptability curve—ginkgolide plus aspirin injection versus placebo plus aspirin. This cost-
effectiveness acceptability curve illustrates the probability that a treatment will be cost-effective (percentage of iterations
for which the treatment was cost-effective is indicated along the y axis) at varying willingness-to-pay thresholds (shown
along the x axis as the amount, in dollars, a decision maker is willing-to-pay to achieve an additional quality-adjusted life-
year) for a patient. CE, cost-effectiveness.
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few studies on utility value in China mainland. This may be
a challenge for Chinese pharmacoeconomics evaluation.
There is not much published information regarding the ad-
verse reactions of ginkgolide injection, and such symptoms
can be alleviated by stopping the drug or reducing the
dropping rate, so the cost and effect of adverse reactions
were not considered in this study.

Conclusions

This study demonstrated that ginkgolide injection plus
aspirin treatment for acute cerebral ischemic stroke is cost-
effective in the long term for patients with first paroxysm.
The experimental and control schemes herein were based on
conventional aspirin treatment and reflect the efficacy and
economy of combination aspirin plus ginkgolide injection
treatment versus aspirin alone in clinical practice. These
results provide important practical information for clinical
practice decision-making.
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