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Background: Sanqi Panax notoginseng injection and safflower yellow injection were Chinese traditional
medicine injections for the treatment of cardiovascular diseases and were used to treat acute cerebral
infarction patients in public hospital widely. The aim of this study was to compare and analyze the published
reports of efficacy and safety of Sanqi Panax notoginseng injection and safflower yellow injection for the
treatment of acute cerebral infarction. The cost-effectiveness of these drug formulations was also evaluated.
Methods: China National Knowledge Infrastructure (CNKI), Wanfang, SinoMed, VIP, PubMed, Embase,
and the Chinese Biomedical Literature (CBM) were searched with the restrictions keywords in Chinese
and English between 2006 and 2019 to obtain RCTs. A meta-analysis and a meta-regression analysis were
undertaken in Reviewer Manager 5.3 software to compare the efficacy and safety of Sanqi Panax notoginseng
and safflower yellow injection. This study used a decision tree model to analyze the cost-effectiveness of the
two treatments. The TreeAge Pro software was used to comprehensively evaluate the economics of these
medications.

Results: Twelve papers were all randomized controlled trials (RCTs) in which Sanqi Panax noroginseng
injection was applied in the control group, while safflower yellow injection was applied in the experimental
group and the quality of them were good. The results of the 12 papers were compared, and the total effective
rate of the treatment group (91.18%) was significant and showed no significant difference with the control
group (74.83%) (RR =1.24, 95% CI: 1.19, 1.30, P<0.00001). From the perspective of pharmacoeconomics,
compared with Sanqi Panax notoginseng group, the ICER of safflower yellow injection is 3,885.75 RMB. The
sensitivity analysis results were consistent with the basic analysis results, indicating that the basic analysis
results were relatively stable.

Conclusions: Comparing with Sanqi Panax notoginseng injection, safflower yellow injection and related
combination therapy can improve the total effective rate and are safer with fewer adverse reactions. It is also

more cost-effective than the use of Sanqi Panax notoginseng injection.
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Introduction

Cerebral infarction, also known as ischemic stroke, is a
common disease in clinical practice. It is caused by local
lesions in the cerebral vessel wall, leading to vasospasm,
stenosis, or occlusion, thus causing impaired blood
supply to the brain, irreversible damage to the local brain
tissue, and ultimately ischemic and hypoxic brain tissue
necrosis (1-3). According to the statistics of the World
Health Organization (WHO), in 2010 and 2016, cerebral
infarction was the second leading cause of death globally,
next only to ischemic heart disease. In China, cerebral
infarction has been the first leading cause of death, with
more than 1.5 million new cases each year (4). The
Institute of Health and Economics of the Chinese Ministry
of Health has reported that the social and economic
burden caused by cerebrovascular disease in China is as
much as 20 billion yuan per year, and the incidence of
cerebral infarction is the most prevalent subtype, so the
disease burden it brings is extreme (5). Because most
cerebral infarction have a sudden onset and result in a high
disability rate, most patients lack sufficient psychological
preparation and develop negative emotions such as fear
and anxiety, contributing to a psychological burden (6). In
sum, cerebral infarction put extra pressure and burden on
patients, their families, and the whole society.

Previous studies have shown that Sanqi Panax notoginseng
injection, with notoginoside as the main component, has
positive therapeutic effects on cerebral infarction (7). It can
also significantly improve the neurological function and
quality of life of patients. Safflower yellow injection is mainly
composed of the yellow pigment extracted from safflower
(Carthamus tinctorius). Previous studies have shown that
safflower yellow injection significantly dilates blood vessels,
improves microcirculation and anticoagulation and reduces
blood viscosity, with a beneficial effect for the treatment of
coronary heart disease, myocardial ischemia, hyperviscosity,
and ischemic cerebrovascular disease (8-14). At present,
Sanqi Panax notoginseng and safflower yellow pigment
have been all clinically applied to the treatment of cerebral
infarction in public hospitals because they were included in
China Medical Insurance Directory. However, there is little
information reported on the pharmacoeconomic evaluation
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and the comparison of efficacy and safety between them. The
aim of this study was to review the current evidence on the
therapeutic effects of safflower yellow injection and Sangqi
Panax notoginseng on cerebral infarction. A cost-effectiveness
analysis was constructed based on the decision tree model
to evaluate the economics of the two drug regimens. The
best clinical treatment plan in terms of effectiveness, safety,
and economy must be determined to provide guidance for
clinical rational drug use, rational resource allocation and
medical cost savings. We present the following article in
accordance with the PRISMA reporting checklist (available
at https://dx.doi.org/10.21037/atm-21-782).

Methods

The PRISMA guidelines (15) were used for designing and
reporting this study, and this study was in accordance with
the ethical guidelines of the Declaration of Helsinki (as
revised in 2013) (16). Our PROSPERO registration number
is CRD42020167326.

Search strategy

We searched Chinese database such as China National
Knowledge Infrastructure (CNKI), Wanfang, SinoMed,
and the Chinese Biomedical Literature (CBM); English
database such as PubMed, Embase and web of science from
January 2006 to January 2019. The keywords included
in the search were “safflower yellow”, “acute cerebral
infarction”, and “Sanqi Panax notoginseng”. The references
cited by the included studies were also evaluated to locate
more relevant studies. The ClinicalTrial.gov database was
also polled to include human trial results that had not been
reported elsewhere. Grey literatures and ongoing trials
were searched. We only searched studies in Chinese and

English.

Study selection

The participants of these studies were patients with acute
cerebral infarction. Safflower yellow pigment including
safflower yellow injection and safflower injection were
the intervention of experiment group. Sanqi Panax
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notoginseng injection was the comparison intervention.
The route of administration was intravenous drip. The
outcome indicator was the total effective rate and National
Institutes of Health Stroke Scale (NIHSS) score. The
total effective rate is defined based on the NIHSS score:
(I) significantly effective: the clinical symptoms of the
patient completely disappeared. Loss of function score is
greater than 90%, and no disability occurs: (II) effective:
the patient’s clinical symptoms have been significantly
improved, and the vital signs also have more significant
changes, the loss of function score is less than 50%: the
degree of disability is less than 3; (III) invalid: the patient’s
clinical symptoms and vital signs have not changed, and
the condition even worsened.

Study types were limited to RCTs and retrospective
trials. Animal experiments and case studies were excluded.
Studies with incomplete data and duplicate data were
excluded.

Data extraction and quality assessment

Two authors independently assessed the quality of studies
for bias analysis using the Cochrane Handbook for
Systematic Reviewers version 5.1.0 risk of bias assessment
tool for RCTs (17). The following items were assessed:
(I) whether the random method is correct; (II) whether
allocation concealment is achieved; (III) whether blinding
is used (implementation bias); (IV) blinding of outcome
evaluators (measurement bias); (V) completeness of
outcome data (follow-up bias); (VI) selective reporting
(reporting bias); and (VII) other sources of bias. Each aspect
of the content had three levels, including “high”, “unclear”,
and “low”. In the cases of disagreement, a third party
adjudicated.

Statistical analysis

Statistical analysis was undertaken in Review Manager
5.3 (Cochrane Collaboration, Copenhagen, Denmark).
Odds ratio (OR) was used as the effect indicator for
enumeration data, and mean (x = s) was used as the effect
indicator for measurement data. The point estimate and
95% confidence interval (CI) were given for each effect
size. Heterogeneity among the results of the included
studies was tested using the y’ test, with P<0.05 as the
test level, and the magnitude of heterogeneity was
quantitatively determined in combination with I*. If there
was no significant heterogeneity among studies (P>0.05,
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I’'<50%), the fixed effects model was selected for effect size
combination; if there was heterogeneity among studies
(P<0.05, I’>50%), the random effects model was used
for effect size combination. Publication bias was assessed
using funnel plots. At the same time, the Egger and
Begger values were calculated using STATA14.0 to judge
whether there was bias. P>0.05 was taken as the test level.
If P>0.05, it was considered that the meta-analysis was
unbiased, otherwise there was bias.

In the evaluation of pharmacoeconomics, cost-
effectiveness analysis was used to calculate the incremental
cost-effectiveness ratio; single-factor sensitivity analysis
was used to draw the cyclone chart. Monte Carlo
simulation was used for probability sensitivity analysis,
and then a cost-effectiveness curve was drawn (18). In this
paper, TreeAge2011 software was used to build a decision
tree model for cost-effectiveness analysis and sensitivity
analysis.

Pharmacoeconomic evaluation

Research perspective

This study used cost-effectiveness analysis for
pharmacoeconomic comparison, considering the cost from
the perspective of patients and calculating the treatment
efficiency for patients with cerebral infarction. The years of
improvement in quality of life, indirect costs of treatment,
and hidden costs that cause inconvenience to patients were
not considered, because there is no standard available for
reference. Therefore, the direct cost of the drug itself,
that is, the price per use, was considered to be the cost.
In addition, the effective components of safflower yellow
injection and safflower injection in this study are the same,
although they are produced by different manufacturers.
These data were kept separate in the above meta-analysis,
and were been evaluated differently in the cost calculation.
The decision indicator of the cost-effectiveness analysis was
the incremental cost-effectiveness ratio, and the smaller
ratio is indicative that the pharmacoeconomic advantage is
better.

Decision tree model

Model structure: this study used a decision tree model to
analyze the cost-effectiveness of Safflower yellow injection
and Sanqi Panax notoginseng injection included in the
meta-analysis for the treatment of cerebral infarction
diseases. The meta-analysis method was used to obtain the
effectiveness and safety indicators, and comprehensively
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Figure 1 Flow diagram of the literature review.

evaluate the economics of safflower yellow and Sanqi Panax
notoginseng. The model mainly evaluated the short-term
economics of safflower yellow and Sanqi Panax notoginseng
injection. The time span of the model simulation was a
course of treatment (14 days).

Effectiveness: in this study, the effective rate of treatment
for patients with cerebral infarction was the efficiency
index. According to the weight of each study obtained from
meta-analysis, the treatment efficiency of cerebral infarction
patients in each study was weighted, and the effectiveness
included in the pharmacoeconomic evaluation was obtained.

Effectiveness index: judging whether it is effective
according to the total effective rate, effective was counted as
1, invalid or ineffective was counted as 0.

Cost: this study analyzed cost from the perspective of
patients. Since the goal of the patient is to obtain the best
prevention and diagnosis results with the least personal
expenditure and minimal costs, only the cost to the patient
and their family was calculated (19).

© Annals of Translational Medicine. All rights reserved.

Results
Literature search results

Literature search and screening results

Initially, 170 literature reports were identified. After
excluding duplicate literatures, 75 literatures were
identified. Unrelated papers such as, animal experiments,
and case reports were excluded. A refined set of 32 clinical
studies on safflower injection for cerebral infarction
were remained. After further reading of the full text
of each study, all literatures with incomplete data and
duplicate data as well as unrelated outcome indicators
were excluded. Finally, 12 Chinese literatures reports were
included in the study. The literature screening process is
shown in Figure 1.

Literature search results and quality evaluation
The 12 literature reports of RCTs that were included had
a total of 1,425 patients, among whom 714 were in the
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experimental group and 711 were in the control group.
The literature was evaluated using the Cochrane System
Evaluator’s Manual 5.1.0 RCT bias risk assessment tool.
After evaluating, all studies achieved a score no less than 3,
which indicating that all studies had good methodological
quality. The summarized content for each study (13,20-29)
is shown in 7able 1.

Meta-analysis results

Total effective rate of safflower yellow pigment

The 12 studies (13,20-29) that reported the effective rate
were analyzed under a random effect model. Meta-analysis
showed a significantly higher overall effective rate in safflower
yellow group compared with that in the control group
(RR =1.24, 95% CI: 1.19, 1.30, P<0.00001) (Figure 2) (30).
There was no evidence of heterogeneity between these
studies (P=0.009, ’=56%).

Meta-regression analysis

According to the results of the previous meta-analysis,
heterogeneity exists among some studies (13,20-29) of
safflower yellow in the treatment of cerebral infarction.
In order to search for the causes of heterogeneity and the
factors affecting the treatment effect, such as duration of
treatment, age, gender, number of trials, and whether to use
the blind method, a multivariate meta-regression analysis
was performed for the age and the type of injection. The
results are shown in Tuble 2.

It can be seen that the between-study heterogeneity tau’
=0.001778 is 0.006322 less than the previous 0.0081 after
adding the two variables of age and type of injection. This
indicates that different age and different types of injection
production can explain 78.05% of the heterogeneity.
Therefore, we considered the subgroup analysis of safflower
yellow injection and safflower injection, which could
effectively explain the heterogeneity and obtain reasonable
conclusions.

Total effective rate of safflower yellow injection

Seven studies that reported the effective rate (21,22,24-28)
were analyzed under a fixed effect model. Meta-analysis
showed a significantly higher effective rate in safflower
yellow group compared with that in control group (OR
=433, 95% CI: 2.67, 7.05, P<0.00001) (Figure 3). There
was no evidence of heterogeneity between these studies

(P=0.68, I’=0).
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Total effective rate of safflower injection

Five studies that reported the effective rate (13,20,23,29,30)
were analyzed under a random effect model. Meta-analysis
showed a significantly higher overall effective rate in safflower
injection group compared with that in control group (OR
=6.00, 95% CI: 3.71, 9.72, P<0.00001) (Figure 4). There was
no evidence of heterogeneity between these studies (P=0.03,
I’=62%).

Detection bias

The funnel plot of the total effective rate evaluated in the
included papers (13,20-29) was analyzed (Figure 5). The
funnel plot was essentially symmetric, suggesting absence of
publication bias (Egger P=0.223; Begger P=0.2441).

Adverse reactions

Six studies reported that no adverse reactions were observed
(20-25); one did not mention adverse reactions (30); and
five reported the occurrence of adverse reactions (26-30).
The details of the inclusion of adverse reactions can be seen
in Table 3. The above results suggested that safflower yellow
injection and Sanqi Panax notoginseng injection had none or
mostly mild adverse effects on patients.

Pharmacoeconomic analysis

Cost calculation
The cost variable for this paper was calculated from the
perspective of patients. Drug prices understandably fluctuate
throughout time, so the retail price of the therapy was chosen
closest to the time of the study. Cost-effectiveness analysis
does not distinguish anything based on the severity of disease.
Direct medical cost, direct non-medical cost and indirect cost
are the average cost of each disease state (mild, moderate and
severe) (31). In this study, it was assumed that the direct non-
medical cost and indirect cost of the patients in each group
were the same, respectively, and the difference in the total
cost was caused by the direct medical cost. In addition, due
to the similar costs of hospitalization and drug administration
in direct medical costs, this study only considered the cost
of the drug itself. When the treatment time of the disease
exceeds one year, the cost should be discounted. According to
the recommendation of the international pharmacoeconomic
study, a 5% discount rate was adopted for cost data and
uniformly discounts were applied to 2020.

In this study, the investigation of drug prices was
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Experimental Control Risk Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI

Risk Ratio
M-H. Fixed, 95% CI
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Gao 2015 43 46 41 46  7.7% 1.05[0.92,1.19]
Kong 2006 40 47 38 48  7.0% 1.08 [0.89, 1.30]
Liu 2016 51 59 52 65  9.2% 1.08[0.92,1.27)
Gao 2014 50 52 45 52 8.4% 1.11[0.99,1.29)
Lv 2015 13 15 1" 15 21% 1.18[0.82,1.70)
Jin 2013 133 140 106 140 19.8% 1.25[1.13,1.39]
Wang 2012 114 120 90 120 16.8% 1.27[1.13,1.42)
Xing 2018 69 70 53 70 99% 1.30[1.14,1.49]
Wen 2014 29 32 22 32 41% 1.32[1.02,1.71]
Chen 2017 75 80 48 70 96% 1.37[1.16,1.62)
Miao 2014 28 30 20 30 3.7% 1.40(1.07,1.83]
Peng 2017 22 23 9 23 1.7% 2.44 [1.46,4.10)
Total (95% CI) 714 711 100.0%  1.24[1.19, 1.30]
Total events 667 535

* “}{H tHTT

Heterogeneity: Chi*= 24.90, df= 11 (P = 0.009); F= 56%
Test for overall effect: Z=9.10 (P < 0.00001)

05 07 1
Favours [experimental] Favours [control]

15 2

Figure 2 Forest plot of overall effective rate in safflower yellow group compared with control group.

Table 2 Multivariate meta-regression analysis of year and type of injection

Logor Coef. Std.Err. t P>t 95% CI

Year 0.0190542 0.0124645 1.53 0.161 —0.0091425, 0.0472508
Type 0.1216314 0.0704028 1.73 0.118 —-0.0376307, 0.2808936
Cons -38.24614 25.11704 -1.52 0.162 -95.06482, 18.57255

The variant type means safflower yellow injection of the different manufacturer. The proportion of between-study variance explained,

R?=0.6586. Coef., regression coefficient; Std.Err., standard error.

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Chen 2017 75 80 48 70 18.2% 6.88(2.44,19.38) e —
Gao 2014 50 52 43 52 9.4% 5.23[1.07, 25.54) -
Gao 2015 43 46 33 46 12.2% 5.65[1.49, 21.45) I —
Liu 2016 52 59 51 65 32.7% 2.04[0.76,5.47) T
Lv 2015 13 15 11 15 8.3% 2.36[0.36, 15.45) -1 -
Miao 2014 28 30 20 30 7.6% 7.00[1.38,35.48) - =
Wen 2014 29 32 22 32 11.7% 4.389[1.08,17.89) —
Total (95% CI) 314 310 100.0%  4.33[2.67,7.05] >
Total events 290 228
Heterogeneity: Chi*= 3.95, df = 6 (P = 0.68); F= 0% 0 o 0* p ; 1-‘0 100*

Test for overall effect. Z=5.91 (P < 0.00001)

Figure 3 Forest plot of effective rate in safflower yellow group.

conducted through the Chinese 315 Drug Price Inquiry
Network (https://www.315jiage.cn). The price of drugs
used in the randomized controlled trials was included in
the meta-analysis. According to the order of the price per
milligram of active ingredient, the sensitivity analysis was
conducted with the highest manufacturer retail price and

© Annals of Translational Medicine. All rights reserved.

Favours [experimental] Favours [control]

the lowest manufacturer retail price. When calculating the
drug cost of the both groups, the combined dose of the most
used various drugs or injections in the literature was used
as the drug cost of the treatment plan. The results showed
that in the safflower yellow group, the treatment measures
for calculating the cost were safflower yellow 100 mg
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Experimental Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M_.H, Fixed, 95% Cl
Jin 2013 133 140 106 140 32.0% 6.09 [2.60, 14.30) ——
Kong 2006 40 47 38 48 33.8% 1.50[0.52, 4.35) — T
Peng 2017 22 23 9 23 2.4% 34.22(3.90,300.31) _
Wang 2012 114 120 90 120 27.2% 6.33([2.53,15.89] —_—
Xing 2018 69 70 53 70  46% 22.13(2.85,171.63] =
Total (95% Cl) 400 401 100.0% 6.00[3.71,9.72] -
Total events 378 296
Heterogeneity: Chi*= 10.56, df = 4 (P = 0.03); F= 62% :0 P o: ” 1=0 100:

Test for overall effect Z=7.29 (P «0.00001) Favours [experimental] Favours [control]

Figure 4 Forest plot of effective rate in safflower injection group.
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Figure 5 The funnel plot.

Table 3 Inclusion of adverse reactions
Adverse reactions ~ Slight headache  Sickness and Loss of appetite Fever Diarrhea Allergic reaction Incidence rate
research ID (E/C) vomit (E/C) (E/C) (E/C) (E/C) (E/C) (E/C)
Peng W, 2017 0/0 1/0 0/0 0/0 0/0 1/3 8.69%/21.73%
Cheng QH, 2017 2/5 3/7 2/6 0/0 0/0 0/0 8.75%/25.71%
Lv XX, 2015 0/1 0/0 1/2 0/1 1/0 0/0 13%/26%
Wen ZP, 2014 1/3 172 1/2 0/0 0/0 0/0 9.38%/21.88%
Jin YQ, 2013 0/0 0/2 0/1 0/0 0/0 0/0 0/2.14%
E/C means experimental group/control group.
Table 4 Specific drug price chart
Drug generic name Cost Maximum (yuan) Minimum (yuan)
Safflower yellow injection 36.97 yuan/50 mg x1 branch 79.9 20.5
Safflower injection 8.95 yuan/5 mL x1 branch 12.6 2.21
Sanqi Panax notoginseng injection 38.56 yuan/400 mg x1 branch 20 98
Ozagrel sodium injection 10 yuan/80 mg x1 branch 11.48 2

Data sources: https://www.315jiage.cn.
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Table 5 Results of cost-effectiveness analysis of two treatment options
Serial number Treatment programs Effect Effect increment Cost (yuan) Cost increment (yuan) ICER
1 SPN group 74.83% - 539.84 - -
2 SYI group 91.18% 0.1635 1,175.16 635.32 3,885.75

SPN, Sanqi Panax notoginseng; SY|, Safflower yellow injection; ICER, incremental cost-effectiveness ratio.
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Figure 6 Cost-effective acceptance curve.

combined with ozagrel sodium 80 mg, and the total cost
was 1,175.16 RMB (Chinese yuan). See Table 4 for specific
drug prices.

Cost effectiveness analysis

In the case of limited treatment cycle, treatment dose and
conventional treatment methods, a total of 12 articles
were included in this study, which is the same number
of articles included in the meta-analysis, with no article
further excluded. According to the proportion of the
studies shown in the forest chart in the Meta merger, the
treatment efficacy of patients with angina pectoris in each
study was weighted to obtain the effectiveness of treatment
of cerebral infarction in each group. The results showed
that the effective rate of the experiment group was 91.18%,
and the effective rate of the Sanqi Panax notoginseng group
was 74.83 %, which was consistent with the outcome of the
meta-analysis, indicating that the weighted calculations had
good effectiveness, and could be included in the calculation
of pharmacoeconomic evaluation. The results showed that
the incremental cost-effectiveness ratio of the safflower
yellow group was 3,885.75 RMB with the Sanqi Panax
notoginseng group as the control group. According to the
recommendations of the World Health Organization on
the evaluation of pharmacoeconomics, if ICER < GDP
per capita, the increased cost is totally worthwhile; if GDP

© Annals of Translational Medicine. All rights reserved.

per capita < ICER <3 times GDP per capita, the increased
cost is acceptable; if ICER > 3 times GDP per capita, the
increased cost is not worth it (19)(30). In 2018, China’s
per capita GDP was 66,006 RMB (32), so the treatment
plan in safflower yellow injection group is considered to
be completely worthwhile and cost-effective. The detailed
results are shown in Table 5.

Sensitivity analysis
(I) Two-factor sensitivity analysis: It was assumed that the
treatment efficacy of the two groups fluctuated by 5%;
the cost was analyzed using the highest manufacturer
retail price and the lowest manufacturer retail price.
Assuming that the willingness to pay (WTP) is the
GDP per capita in 2018, the whirlwind graph was
obtained. The results showed that the parameter
that had the greatest impact on the results was the
treatment efficiency of the safflower yellow group.
When the treatment efficiency of the safflower yellow
group changed, the net benefit value of patients varied
from 55,999.24 to 6,2018.99 RMB.

Probability sensitivity analysis: Assumptions were
declared that the effective rate was a beta distribution,

1D

and the cost was a triangular distribution. After
each parameter was put into the TreeAge software,
1,000 second-order Monte Carlo simulations were
performed, assuming that the patient’s WTP changes
ranged from 0 to 20,000 RMB. The cost-effective
acceptance curve is shown in Figure 6. It can be
seen that when WTP was less than 4,000 RMB, the
Sanqi Panax notoginseng (SPN) group had a greater
probability of forming a more economical program
than the safflower yellow injection (SYI) group; when
WTP was higher than 4,000 RMB, the probability
of SYI forming a more economical program was
greater than 50%. That is, the SYI group is more
cost-effective than the SPN group. The results of
probability sensitivity analysis were consistent with
the results of basic analysis, indicating that the results
of basic analysis were robust.
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Discussion

Although Sanqi Panax notoginseng and safflower yellow have
different mechanisms of action and main components, there
are similarities in their pharmacological effects. It has been
found through literature review that the relevant studies have
been mostly conducted with small sample sizes, and some
systematic reviews have been conducted previously to study
the treatment of acute cerebral infarction with safflower
yellow. No meta-analysis of safflower yellow injection and
Sanqi Panax notoginseng injection exists in recent literature
even though the therapeutic effects of safflower yellow
injection and Sanqi Panax notoginseng injection on cerebral
infarction can be analyzed and compared (8,33). Accordingly,
several studies have been used to compare safflower yellow
injection with Sanqi Panax notoginseng injection in treatment
of cerebral infarction through meta-analysis.

In this work, the meta-analysis method was used to
compare the effectiveness of injections of safflower yellow
and Sanqi Panax notoginseng in the treatment of cerebral
infarction, and the Bayesian method was used to compare
the cost-effectiveness of the safflower yellow and Sanqi
Panax notoginseng. A total of 12 studies were included in this
systematic review (13,20-29). The baseline characteristics
were compared and not statistically significant in each study.
Meta-analysis showed that there was statistical difference in
the total effectiveness between the experimental group and
the control group when safflower yellow injection and Sangi
Panax notoginseng injection were used to treat acute cerebral
infarction. This suggests that the adjuvant treatment
using safflower yellow injection or Sanqi Panax notoginseng
injection can improve the clinical effects of conventional
treatment. From the perspective of treatment effects, using
safflower yellow may be a better choice than the Sanqi
Panax notoginseng. The evaluation indexes selected in this
analysis were consistent, and the use of neurological deficit
scores enhanced the rationality and comparability of the
evaluation of treatment effects. In terms of safety, only six
of the evaluated papers reported the occurrence of adverse
reactions, and all of them were minor adverse reactions.

From the perspective of pharmacoeconomics, the ICER
is 3,885.75 RMB, that is, the SYI group was more cost-
effective than SPN group, which is consistent with the
result of cost-effectiveness analysis designed by Liu J in
2016. Thus, according to the result information of Sangqi
Panax notoginseng injection and safflower yellow injection,
we recommended that safflower yellow injection should be
used to acute cerebral infarction patients priorly to Sangqi

© Annals of Translational Medicine. All rights reserved.
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Panax notoginseng injection in public hospitals.

The limitations of this study include: (I) the small
sample size that was finally included in this study somewhat
reduces the confidence or widespread applicability of this
analysis; (II) the Cochrane score of the final literature
reports included in this study is low, and there is lack of
sufficient information to judge the research randomization,
allocation concealment, blind methods, etc.; (III) the
publications included in this study used different doses of
safflower yellow pigment, and conventional treatments use
different drugs, which may lead to selective bias; (IV) the
literature included in this study are all published journal
articles, absent of “gray literature”, such as special reports,
unpublished materials, etc.; (V) all the selected literature
reported short-term studies without long-term follow-up
monitoring, so the long-term safety and efficacy of safflower
yellow treatment could not be evaluated.

Conclusions

In summary, the common use of safflower yellow injection
and Sanqi Panax notoginseng injection in the treatment
of acute cerebral infarction can improve the overall
effectiveness of conventional treatment, and it is safe to
use with few adverse reactions. At the same time, in case
of high WTP, safflower yellow injection is more cost-
effective than Sanqi Panax notoginseng injection. Therefore,
it is recommended that in the clinical treatment of acute
cerebral infarction, safflower yellow pigment injection
is used, and safflower yellow pigment injection can be
combined with ozagrel sodium for injection within the
economically acceptable range of most patients, which is in-
line with the cost of Sanqi Panax notoginseng. Considering
the limited amount of data available for meta-analysis, it is
suggested that more clinical trials be undertaken to verify
these conclusions with more high-quality data, support
further use of these formulations, and evaluate their long-
term safety and efficacy profiles.
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