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Pharmacodynamic comparison of butylphthalide and edaravone dexborneol
in acute cerebral infarction — a mechanism-based subgroup analysis focusing

on culprit vessel and etiology

dapmakoarnHaMuuko nopehemwe Oyrundranuaa u erapaBoH-AeKCOOpHEOIa KO

aKyTHOT MCXEMH)CKOT MOXKIAHOT y/iapa — aHalli3a MoArpyna npemMa eTuojIoruju

¥ OJITOBOPHOj apTepHjH

SUMMARY
Introduction/Objective This study compared the
pharmacodynamics of butylphthalide and sodium

chloride (BSC) with those of edaravone dexborneol (ED)
in middle-aged and elderly patients with acute cerebral
infarction (ACI), focusing on etiology and culprit vessel
stratification.

Methods A total of 138 middle-aged and elderly patients
with ACI admitted to our hospital from January 2023 —
June 2025 were enrolled and randomly assigned to the
BSC group (n = 69) and the ED group (n = 69). Both
groups received standard ACI treatment; the BSC group
received BSC injection (25 mg twice daily), and the ED
group received ED injection (30 mg twice daily). The
main outcome measures were the National Institutes of
Health Stroke Scale (NIHSS) score, modified Rankin
Scale score, and mean velocity (Vm) of the middle
cerebral artery before and after treatment. The secondary
indices included coagulation-related parameters (PLT;
white blood cell count) and safety evaluation. Subgroup
analyses were based on culprit vessel type (large-vessel
disease / small-vessel disease) and etiologic category
(atherosclerotic infarction/ cardioembolism).

Results Findings revealed that, compared with the ED
group, the-BSC group had a significantly lower NIHSS
score (p < 0.05) and a significantly higher Vm in the
middle cerebral artery, especially in the large-vessel
disease subgroup (p < 0.05). Coagulation profiles
showed that after seven days of treatment, platelet counts
were lower in the BSC group compared with the ED
group (p < 0.05). In the atherosclerosis subgroup, BSC
resulted in lower PLT than ED (p < 0.05). Safety
assessments indicated comparable adverse event rates
and liver/kidney function between the groups (p > 0.05),
with no cases of serious bleeding or organ damage.
Conclusion BSC exerts a pathologic type-dependent
therapeutic effect via its multi-target mechanism
(vascular endothelial growth factor-mediated collateral
augmentation and platelet-activating factor-dependent
platelet inhibition), demonstrating significant etiology-
specific efficacy, and supporting its prioritization in
large-vessel or atherosclerotic ACI subtypes.
Keywords: butylphthalide; edaravone dexborneol; acute
cerebral infarction; middle-aged and elderly adults;
neuroprotection; hemodynamics
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CAXKETAK

Yeon/nmb Oga cTyadja je yrnopenuia
(apmaxonuHaMUKy OyTundTanuaa U HATPU)yM-XJIOpUaa
(BSC) ca enmapaBoHom jekcOopaeonoM (EJI) kom
CPEIOBEYHUX M CTApHjUX OOJIECHUKA Ca aKyTHOM
uepedpanHom uHpapkuujom (ALIN), ca ¢okycom Ha
cTpaTu(UKalKjy MpeMa = eTHOJOIUjH . 1| OIATOBOPHO]
apTepuju.

Metoae VYxkynHo 138 " cpenoBeWHHX U CTapHjUX
Oonecurka ca  AIll XOCHWTaAM30BaHHX Yy HAIIOj
GonHuw ox janyapa 2023. no jyna 2025. yKJby4eHO je 1
ciy4ajHo nonesbeHo y-BSC rpymy (» = 69) u E]JI rpymy
(n = 69). O6e rpyne cy noOuiIe CTaHIAPIHO JICHCHE
akyTHe uepeOpanne wuHpapkimje; BSC rpyma je
OpuMmWiIa MHjeKuujy Oyrtundranuga U HaTpHjyM-
xmopuga (25 mg nBa myrta gHeBHO), a EJ[ rpyma
UHjeKIMjy eaapaBoH-nekcOopHeona (30 mg nBa myta
mHeBHO). OcHOBHE Mepe ucxoja oute cy ckop Ha Ckanu
3a MOXJIaHH yJap HallMoHaIHUX HHCTUTYTA 32 3/IPaBJbe
(NIHSS), ckop Ha MOIU(HUKOBAaHO] PaHKHMHOBO] CKayu
(mRS) u cpenwa Op3uHa (Vm) cpename MoOXIaHe
apTepHje mpe M mnocie jedema. CeKyHIapHH HHAEKCH
YKJbYUUBaIM cy QyHKuujy koaryinauuje (PLT, WBC) u
npoueHy 6e3benHoctu. [loarpynHe aHamm3e 3aCHOBaHE
Cy Ha TUIY OArOBOpHE aprepuje (OOJIECT BEIUKUX
cymoBa / OojecT MalMX CyJIOBa) M ETHOJIOIIKO]
KaTeropuju (aTepockiiepoTcka
HH(APKIHja/KapAn0eMO0IH3aM ).

Pe3yaratu PesynraTtu cy mokasanu na je, y nopehemy
ca EJ] rpynom, BSC rpyna uMana 3Ha4ajHO HIKU CKOP
Ha ckanu NIHSS (p < 0,05) u 3Ha4ajHO BHIIY CpEIEbY
Op3uny (Vm) cpenme MoOXAaHe aprepuje, NoceOHO Y
noarpynu ca Oosemrhy Benukux cynosa (p < 0,05).
IMpodun koarynanuje nokasao je 1a je HaKOH celaM JaHa
nedewa Opoj TpombommTa 6mo HIkH y BSC rpynH y
omHocy Ha EJl rpyny (p < 0,05). ¥V moarpymu ca
aTepockiepo3oM, npumena BSC noBena je 10 HUKHX
BpenHocty PLT y omnocy Ha EJ] (p < 0,05). IIpouene
0e30eqHOCTH yKazale Cy Ha YIOpeIuBEe CTOIe
HexeJbeHUX forahaja u GyHkuujy jerpe/0yopera usmehy
rpyna (p > 0,05), 6e3 030M/BHMX KpBapewa WIH
omrehema oprana.

3akspyuak BSC ucnospaBa TEPaImjCcKo JIejCTBO 3aBUCHO
O MaToJIOIIKOr THUIa MOYTEM CBOI' BHIICHHUIJBHOT
MexaHu3Ma (MoOOJpIIamke KOJNATePATHOr  KPBOTOKA
nocpenoBaHo VEGF-om + wuHXuOuIUja TpoMOOIUTA
3aBUcHa ox PAF), mokasyjyhu 3HavajHy €THOJOIIKH
cnerduuHy eQUKacHOCT, IUTO MOAPKABA IPUOPUTETHY
NpUMEHY OBe Tepanuje koj moarunosa AW Be3aHux 3a
BEJIMKE CYZOBE MM aTePOCKIEPO3Y.

Kibyune peun: Oytundranun; erapaBoH-1eKCOOPHEOI,;
AKyTHH HCXEMHjCKH MOKAAaHHM YJAap; CpelIoBeYHa W
CTapuja MomyJanuja; Heypo3alTHTa; XeMOANHAMHKA

Copyright © Serbian Medical Society
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INTRODUCTION

As the global population ages, the incidence of acute cerebral infarction (ACI), a leading cause of disability
and mortality worldwide, continues to rise; Li et al. (2023) pointed out that aging has significantly increased
the global disease burden of ACI and related long-term disability [1]. Middle-aged and elderly patients
(=50 years) face a particularly heightened risk of unfavorable outcomes. This vulnerability is attributed to
age-related physiological decline, including reduced vascular compliance, diminished collateral ¢irculation
compensation capacity, and a higher burden of comorbidities [2]. Consequently, tailoring neuroprotective
therapy to individual patients is paramount for improving clinical outcomes. Butylphthalide and sodium
chloride (BSC) and Edaravone Dexborneol (ED) are commonly employed neuroprotective drugs. Their
clinical benefits are well-established, supported by extensive clinical validation. For example, a Phase 111
clinical trial by Zhang et al. (2023) on BSC demonstrated its efficacy in significantly reducing the 90-day
National Institutes of Health Stroke Scale (NIHSS) score and improving daily living activities in
individuals with mild-to-moderate ACI [3]. Meanwhile, ED was shown in a multicenter study to suppress
oxidative stress during the acute phase and shorten the time to neurological function recovery [4]. Clinical
pharmacological studies have shown that BSC exerts neuroprotection by promoting collateral circulation
and inhibiting glutamate excitotoxicity [5], while ED mainly targets oxidative stress [6]. Existing studies
on BSC or ED, however, are predominantly conducted across broad age groups, overlooking the distinct
considerations relevant to middle-aged and elderly patients [7, 8]. There is a lack of pharmacodynamic
comparison between BSC and ED in elderly ACI patients, especially based on the mechanism of etiological
stratification. The diminished cerebral hemodynamic reserve commonly seen in these patients may alter
how pharmacological agents influence cerebral arterial flow, differing from the effects observed in younger
adults [9]. Second, clinical effectiveness is considerably modulated by the high degree of heterogeneity in

this group, influenced by factors like infarct location and culprit vessel [10].

While ED primarily seavenges free radicals via Nrf2/ARE pathway activation, BSC simultaneously
modulates VEGF/Notch-mediated angiogenesis and suppresses COX-2/P-selectin-dependent platelet
adhesion. We hypothesize that such multi-target pharmacology confers broader efficacy in elderly ACI
patients with complex vasculopathy, particularly those with large artery atherosclerosis where
hemodynamic rescue and thromboregulation are critical. Therefore, an innovative aspect of this
investigation is its concentrated examination of heterogeneity in the middle-aged and elderly ACI
population. The findings of this study will help to fill the evidence gap of stratified pharmacology and

provide the basis for precision medicine.

METHODS
Study population

The sample size calculation was based on the expected between-group difference in the modified Rankin

Scale (mRS) score, the primary outcome measure. Based on prior research, a between-group difference of
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0.5 points in mRS scores was assumed, with a standard deviation (SD) of 1.2, referring to the study of Shi
et al. (2022) [11], a between-group difference of 0.5 points in mRS scores was assumed, with a standard
deviation (SD) of 1.2. Given a two-sided alpha of 0.05 and 80% power (1-B), the calculation conducted
with PASS 15.0 showed that 58 patients are needed per group. To allow for an estimated 20% dropout rate
(including loss to follow-up, early withdrawal, or non-adherence to the protocol), the sample size was
increased to 69 per group, yielding a minimum total of 138 participants. Patient selection for this study
involved 138 AClI-affected individuals, admitted to our hospital from January 2023 to June 2025. This
cohort size was finalized after estimating the required sample size and implementing the specified inclusion
and exclusion protocols. The clinical data of the two groups are shown in Table 1, and- there was no

significant difference between the two groups (P>0.05).

Inclusion and exclusion criteria

Inclusion criteria: Age between 50 and 90 years; Time from stroke onset <48 hours; Radiologically
confirmed new cerebral infarction (lesion diameter >1.cm) on cranial magnetic resonance imaging (MRI)
with diffusion-weighted imaging (DWI). Exclusion criteria: Presence of intracranial hemorrhage (e.g.,
intracerebral, subarachnoid) or tumor-related stroke; Severe cerebral herniation (GCS score <8) or terminal
illness (life expectancy <3 months); Significant hepatic/renal dysfunction; Coagulopathy; Allergy to BSC
or ED; Recent participation (within 3 months) in other therapeutic drug trials; Pre-existing psychiatric or

cognitive disorders that would impede study assessments.

Grouping and blinding

Using a centralized randomization system integrated with electronic medical records, participants were
allocated in a 1:1 ratio to receive either BSC injection (BSC group) or ED injection (ED group). Block
randomization (computer-generated sequence) was used, and assessors were blinded to minimize bias. The
study adopted a single-blind design, in which both patients and outcome assessors were unaware of group
assignments; statistical analysts were also blinded to treatment allocation throughout the analysis process.
Baseline clinical characteristics showed no significant intergroup differences (P>0.05), as summarized in

Table 1.

Treatment protocols

Standard treatment for acute ischemic stroke was provided to both groups, consisting of antiplatelet agents
(aspirin or clopidogrel), statins for plaque stabilization, and management of blood pressure and blood
glucose. In addition, the BSC group was administered BSC injection (H20100041, CSPC-NBP
Pharmaceutical Co., Ltd.) 25 mg (100 mL) per bottle, 25 mg per dose, twice daily, intravenously, with each
infusion lasting >30 min. ED Injection (H20200007, Nanjing Simcere Dongyuan Pharmaceutical Co., Ltd.)
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10 mg: 2.5 mg: 5 mL per dose; 30 mg (15 mL) twice daily, intravenously, with each infusion lasting >30
min. All participants received treatment for 6-10 days, beginning within 48 hours after symptom onset.
Concurrent use of additional neuroprotective drugs, including citicoline and oxiracetam, was not permitted.
Administration of the trial drug was halted and documented if severe adverse events occurred, including
elevation of liver enzymes greater than three times the upper limit of normal (ULN). The dose was based
on the previous pharmacokinetic study [12, 13] to ensure that the blood concentration reached the

therapeutic window.

Outcome measures

The study conducted (within 24 hours after admission) and post-treatment (within 24 hours after the end
of the 6-10 day treatment course) assessments of neurological status via the NIHSS [14] and mRS [15],
where higher scores signify worse neurological function. The peak systolic velocity (Vs), mean flow
velocity (Vm), and pulsatility index (PI) of middle cerebral artery (MCA) was measured by transcranial
Doppler ultrasound (TCD) within 48 hours after admission and aftet treatment to evaluate the improvement
of cerebral blood flow. Blood samples obtained from patients were analyzed for coagulation (APTT, TT,
INR, WBC, PLT) and biochemical parameters (ALT, AST, CREA, UREA). All adverse reactions during
treatment were documented. Subgroup analyses further explored variations among patients categorized by
culprit vessel type (large vs. small vessel disease) and stroke etiology (atherosclerotic infarction vs.

cardiogenic embolism).

Statistical analysis

The statistical evaluation was carried out utilizing SPSS, Version 31.0. For categorical measures, group
differences were examined via the Chi-square test or Fisher's exact test. The distribution of continuous data
was verified with the Shapiro-Wilk normality test; normally distributed data were presented as mean =+
standard deviation (SD), with intergroup comparisons performed using independent-samples t-test and
intragroup pre-post comparisons using paired t-test. Non-normally distributed continuous data were
presented as median (interquartile range, IQR), with intergroup comparisons performed using Mann-
Whitney U test and intragroup pre-post comparisons using Wilcoxon signed-rank test. Results with P-

values below 0.05 were deemed statistically significant.

Ethices: The investigation was performed following approval by the Lixin County People's Hospital” Ethics

Committee and after acquiring informed consent from all subjects.
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RESULTS
Assessment of neurological improvement

Both patient cohorts had similar neurological impairment at baseline based on NIHSS and mRS scores
(P>0.05). The BSC intervention produced greater neurological improvement than ED treatment (P<0.05),
with subgroup analysis identifying this advantage specifically in the large vessel disease subgroup (P<0.05)
and atherosclerotic infarction subgroup (P<0.05), but not in small vessel or cardioembolic cases (P>0.05)

(Figure 1 and Table 2).

Evaluation of cerebral hemodynamics enhancement

Hemodynamic improvements were observed following treatment, with both groups demonstrating
increased blood flow velocities in MCA (increased Vs and Vm) and'decreased PI compared with baseline
values (P<0.05). No significant between-group difference was observed in the improvement of Vs
(P>0.05). The PI decreased significantly in both groups after treatment (P<0.05); with no significant
between-group difference (P>0.05). A markedly greater increase in Vm was recorded in the BSC group
(52.16 £ 6.05 cm/s) compared to the ED group (P<0.05). Specifically, the increase in Vm in the BSC group
was significantly more pronounced in the large vessel disease subgroup (P<0.05). Given that mean flow
velocity (Vm) is the most stable and representative indicator for evaluating cerebral perfusion status in
ischemic stroke, which directly reflects the blood supply of the ischemic penumbra, this study focused on
Vm as the core hemodynamic outcome for subgroup analysis. Further analysis by subgroup demonstrated
that the superiority of BSC in significantly enhancing Vm was confined to patients diagnosed with large

vessel disease and atherosclerotic infarction (P<0.05) (Figure 2 and Table 3).

Monitoring of coagulation parameters

No ‘intergroup differences in coagulation profiles were observed at baseline (P>0.05). Post-intervention,
parameters including PT, APTT, and INR showed no notable alterations (P>0.05). Conversely, both WBC
and PLT counts declined statistically from initial levels (P<0.05). A more marked decrease in PLT was
noted in the BSC group versus the ED group (P<0.05). Subgroup analysis showed that the BSC group had
a significantly lower WBC count after treatment than the ED group in all subgroups (P<0.05). However,
in the macrovascular disease and atherosclerosis subgroups, the PLT in BSC group was lower than that in

ED group (P<0.05) (Figure 3 and Table 4).

Comparison of hepatic and renal function

No marked variations in liver and kidney function markers (ALT, AST, CREA, UREA) were detected in
either group following treatment (P>0.05). The stability of these parameters implies minimal hepatorenal

impact from both drugs (Figure 4).
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DISCUSSION

ACI stands as a predominant contributor to disability and death among middle-aged and elderly
individuals. Its pathophysiological mechanisms encompass multidimensional damage such as oxidative
stress, inflammatory cascade activation, and impaired cerebral perfusion [16]. BSC and ED are known to
provide neuroprotection in diverse age groups; however, older patients may respond differently due to age-
related vascular stiffness, compromised collateral compensation, and multiple coexisting conditions. The
central pharmacological finding of this study is that the efficacy advantage of BSC is not universal but is
achieved by targeting the vascular pathology - its PLT inhibition effect interacts with the platelet
hyperreactivity of atherosclerotic lesions in a precise way, which provides a mechanistic basis for

personalized medicine.

BSC, an emerging dual-target agent, provides neuroprotection via microcirculatory reconstruction—
promoting collateral flow and suppressing glutamate excitotoxicity=—and by boosting energy metabolism;
meanwhile, BSC can not only up-regulate VEGF to promote.collateral circulation; but also inhibit platelet
activating factor (PAF) [5, 17], which explains its advantage in macrovascular disease. This study found
greater post-treatment NIHSS and mRS reductions ' with BSC, consistent with a previous Phase III clinical
trial in mild-to-moderate ACI [12]. ED, a free-radical scavenger and inflammation suppressor, showed
robust anti-inflammatory activity in previous reports [ 18]. Yet, it leads to limited short-term neurological
improvement, possibly due to delayed inflammatory modulation. Future pharmacodynamic monitoring is
needed for validation. Regarding coagulation parameters, PLT was lower in the BSC group post-treatment,
potentially due to~BSC's inhibitory effect on platelet-activating factor (PAF)-mediated adhesion and
aggregation; the decrease in PLT observed in the BSC group in this study may be related to its PAF
inhibition mechanism [19]. The simultaneous improvement of Vm and PLT by BSC suggests a synergistic
effect of both revascularization and thromboprophylaxis pathways, while the single antioxidant mechanism

of ED is difficult to cover multiple pathological links.

Furthermore, in-depth subgroup analysis revealed significant associations between drug efficacy and
specific pathophysiological features: (1) Hemodynamic-specific improvement in the large vessel disease
subgroup: Occlusions in large vessels (e.g., internal carotid artery, middle cerebral artery trunk) frequently
result in significant hypoperfusion. BSC addresses this via a two-pronged mechanism: it enhances
collateral circulation by upregulating vascular endothelial growth factor (VEGF), which promotes the
opening of pial anastomoses [20], thus enhancing perfusion in the ischemic penumbra. Concurrently, as
shown in animal experiments by Guo ZN et al., BSC modulates calcium channels to attenuate vascular
smooth muscle contraction [17], mitigating secondary ischemia due to large vessel spasm. The greater
increase in Vm observed in the large vessel disease subgroup of the BSC group, compared to the ED group,
is consistent with prior evidence demonstrating that BSC enhances intracranial large vessel hemodynamics
[21]. (2) Previous studies have confirmed that BSC can stabilize atherosclerotic plaques by suppressing
MMP-9 to stabilize the fibrous cap [22], , and the findings in this study may be relevant to this mechanism,

which may underlie the observed differential outcomes in the atherosclerotic subgroup. (3) Targeted
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modulation of platelet activation: The more pronounced PLT reduction with BSC may result from its
targeted inhibition of platelet activation. As noted, BSC competitively binds to the PAF receptor,
suppressing collagen-induced platelet aggregation [19]. It also downregulates COX-2 and reduces
thromboxane A2 synthesis [23]. Since platelet hyperactivity is common in atherosclerosis [24], BSC's

platelet-modulating effects are particularly evident in these patients.

Therefore, our recommendation is to prioritize BSC in the management of middle-aged and elderly ACI
patients, especially in cases of large vessel disease or atherosclerotic stroke, to achieve prompt restoration
of cerebral perfusion. Vigilant monitoring of PLT is warranted throughout this treatment, particularly for
high-risk patients, to guard against hemorrhagic tendencies. Furthermore, the complementary mechanisms
of BSC and ED present a rationale for examining sequential or combined administration regimens. This

approach holds promise for addressing the multifaceted pathology of ACIL.

Key limitations of this work include its restricted scale (n = 138) and observation period (7 days),
preventing analysis of long-term prognosis (e.g., 90-day mRS) and recurrence, and possibly masking the
drug's full therapeutic potential. The study also omitted quantitatiye evaluation of pivotal indicators like
infarct volume and collateral circulation grading, which could obscure subgroup heterogeneity. Moreover,
the failure to track longitudinal changes in biomarkers related to inflammation or oxidative stress impedes

a complete delineation of the drug's pharmacodynamic pathways.

Limitations

This study has several limitations. First, it was conducted at a single center with a relatively modest sample
size, which may limit external validity and statistical power for subgroup analyses. Additionally, the
sample size of some subgroups (e.g., cardiogenic embolism subgroup with n = 23) was relatively small,
which may lead to insufficient statistical power for the corresponding subgroup analyses. Second, follow-
up was_short, precluding assessment of longer-term functional outcomes and the durability of observed
effects. Third, quantitative imaging metrics (e.g., infarct volume and collateral status) were not
systematically incorporated, limiting evaluation of radiological heterogeneity. This indicator was not
recorded systematically at the time of data collection. Finally, dynamic monitoring of inflammation- and
oxidative stress—related biomarkers was not performed, which constrained mechanistic interpretation of

the findings.

CONCLUSION

BSC shows a pathological type-dependent therapeutic effect in middle-aged and elderly patients with ACI
through a multi-target mechanism (collateral circulation activation and platelet activity regulation). Its
significant efficacy in the large vessel/atherosclerosis subgroup suggests that future efficacy evaluation of
neuroprotective agents should integrate vascular biological classification and pharmacokinetic parameters,

rather than relying on clinical phenotype alone.
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Table 1. Baseline data of the study groups

embolism

Parameter BSC group (n =69) | ED group (n=69) | tory? p

Age 69.23 +£12.81 68.45+11.45 0.378 | 0.706
Male/Female 42/27 45/24 0.280 | 0.597
Time from stroke onset (h) 26.06 + 11.59 29.38 +12.84 1.594 0.113
History of smoking 34/35 30/39 0.466 | 0.495
Yes/no

History of drinking 22/47 25/44 0294 | 0.590
Yes/no

Large/small vessel disease 39/30 37/32 0.117 0.732
Atherosclerotic infarction / cardiogenic 42/27 46/23 0502 0479
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Table 2. Subgroup analysis of neurological function (NIHSS and mRS)

Subgroups Groups Before After
BSC (n=139) 7.87+£24 | 3.79+1.08
ED (n=37) 8.35+2.52 | 5.00+1.29%
BSC (n=30) 830+1.97 | 3.93+1.08
ED (n=32) 8.16+2.46 | 425+1.27
BSC (n=42) 7.98+245 | 3.81+1.06
ED (n=46) 8.17+259 | 489+1.18%
BSC (n=27) 8.19+1.82 | 393+1.11
ED (n=23) 843+2.27 | 404+146
BSC (n=139) 2.92+0.81 | 1.69+0.89
ED (n=37) 2.76 +0.89 | 2.24 +0.95%
BSC (n=30) 2.77+£0.97 | 2.10+0.66
ED (n=32) 2.69+0.82 | 2.19+0.74
BSC (n=42) 2.95+0.82 | 1.74+0.91*
ED (n=46) 2.76 £0.85 | 2.26 £ 0.93
BSC (n=27) 2.7£095 | 2.07+£0.62
ED grop(n=23) | 2.65+0.88 | 2.13+£0.69

Large vessel disease

Small vessel disease

NIHSS

Atherosclerotic infarction

Cardiogenic embolism

Large vessel disease

Small vessel disease

mRS

Atherosclerotic infarction

Cardiogenic embolism

BSC — butylphthalide and sodium chloride; NIHSS — National Institutes of Health Stroke Scale;
mRS — modified Rankin Scale; ED — edaravone dexborneol;

#p <0.05 compared with BSC group
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Table 3. Subgroup analysis of cerebral hemodynamics (Vm)

Subgroups Groups Before After
Large vessel disease BSC(n=39) | 43.64+7.63 | 52.29+5.57
ED (n=37) | 44.11+6.84 | 46.38 +7.28"
Small vessel disease BSC (n=30) | 45.09+5.76 | 51.99+6.71
ED (n=32) | 46.04+6.34 | 50.95+6.05
= + +
Atherosclerotic infarction ]i:SbC (Eln: 4462)) 232? n g;g 2520; n 7519 17#
Cardiogenic embolism BSC(n=27) | 44.12+7.19 | 50.8 +6.02
ED (n=23) | 45.79+7.43 | 49.06+7.12

#p <0.05 compared with BSC group
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Table 4. Subgroup analysis of coagulation function (WBC and PLT)
Subgroups Groups Before After
Large vessel disease BSC (n=39) 1231 £1.82 8.37+1.79
ED (n=37) 12.37+2.49 10.1 +2.127
Small vessel disease BSC (n =30) 1234+ 1.72 7.83+1.69
0 ED (n=32) 12.56 £2.37 10.6 +2.58%
WBC (x 10°/L) -
Atherosclerotic BSC (n=42) 12.20 £ 8.27 8.27+1.69
infarction ED (n=46) 12.52+24 10.21 £2.26
Cardiogenic embo- BSC (n=27) 12.53 £1.72 7.93 +1.86
lism ED (n=23) 12.32£2.49 10.56 + 2.53%
Large vessel disease BSC (n=39) 291.24 +33.13 231.43 £35.29
ED (n=37) 287.49 +36.89 254.05 + 33.45*
Small vessel disease BSC (n =30) 294.38 +£38.75 223.63 +£24.61
PLT (x 10°/L) ED (n=32) 292.93 +28.96 223.63 +£21.94
Atherosclerotic BSC (n=42) 292.5+£3241 234.23 +£33.78
infarction ED (n = 46) 291.26 +34.54 249.1 +33.8"
Cardiogenic embo- BSC (n=27) 292.77 +£40.36 218.41 £24.04
lism ED (n = 23) 287.53 £31.34 221.62+19.16

#p <0.05 compared with BSC group

DOI: https://doi.org/10.2298 /SARH251111034L

Copyright © Serbian Medical Society




Srp Arh Celok Lek 2026 | Online First: May 12, 2026 | DOI: https://doi.org/10.2298/SARH251111034L

A Em BSC group (n=69)
151 B ED group (n=69)
10
2 %
: r
z . 2
54 =
0- T T
Before After

Em BSC group (n=69)

BEA ED group (n=69)
*

#

T T
Before After

16

Figure 1. Comparison of neurological functions; (A) NIHSS before and after treatment; (B) mRS

before and after treatment;

BSC — butylphthalide and sodium chloride; NIHSS — National Institutes of Health Stroke Scale;

ED — edaravone dexborneol;
*p < 0.05 compared with before treatment;

#p < 0.05 compared with BSC group
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Figure 2. Comparison of cerebral hemodynamics; (A) Vs before and after treatment; (B) Vm be-
fore and after treatment; (C) PI before and after treatment;

Vs — peak systolic velocity; Vm — mean flow velocity; PI — pulsatility index;

*p < 0.05 compared with before treatment;

#indicates p < 0.05 compared with BSC group
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Figure 3. Comparison of coagulation function; (A) PT before and after treatment; (B) APTT be-
fore and after treatment; (C) INR before and after treatment; (D) WBC before and after treatment;
(E) PLT before and after treatment;

APTT — activated partial thromboplastin time; TT — thrombin time; INR — international normal-
ized ratio; WBC — white blood cell count; PLT — platelet count;

*p <0.05 compared with before treatment;

p < 0.05 compared with BSC group
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Figure 4. Comparison of liver and kidney functions; (A) ALT, AST before and after treatment; (B)
CREA, UREA before and after treatment;

ALT — alanine aminotransferase; AST — aspartate aminotransferase; CREA — creatinine; UREA —
urea;

*p < 0.05 compared with before treatment;

#p <0.05 compared with BSC group;
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