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Efficacy of Treatment with and without Initial Clopidogrel
Loading in Branch Atheromatous Disease

Ichiro Deguchi, Takashi Osada and Shinichi Takahashi

Abstract:
Objective Despite aggressive therapeutic interventions during the acute phase of branch atheromatous dis-

ease (BAD)-type cerebral infarction, many patients, even those with a mild condition at the onset, experience

neurological deterioration after hospitalization and develop serious deficits. We compared the therapeutic effi-

cacy of multiple antithrombotic therapies for BAD between patients who received a clopidogrel loading dose

(loading group; LG) and those without loading (non-loading group; NLG).

Patients Between January 2019 and May 2022, patients with BAD-type cerebral infarction in the lenticu-

lostriate artery admitted within 24 h of the onset were recruited. This study included 95 consecutive patients

who received combination argatroban and dual antiplatelet therapy (aspirin and clopidogrel).

Methods Patients were classified into the LG and NLG according to whether or not a loading dose of

clopidogrel (300 mg) had been administered on admission. Changes in neurological severity [National Insti-

tutes of Health Stroke Scale (NIHSS) score] during the acute phase were retrospectively evaluated.

Results There were 34 (36%) and 61 (64%) patients in the LG and NLG, respectively. On admission, the

median NIHSS score was similar between the groups [LG: 2.5 (2-4) vs. NLG: 3 (2-4), p=0.771]. At 48 h fol-

lowing admission, the median NIHSS scores were 1 (0.25-4), and 2 (1-5) in the LG and NLG, respectively

(p=0.045). Early neurological deterioration (END; defined as worsening of the NIHSS score by �4 points at

48 h after admission) occurred in 3% of LG and 20% of NLG patients (p=0.028).

Conclusion Administration of a clopidogrel loading dose with combination antithrombotic therapy for BAD

reduced END.
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Introduction

Many patients with branch atheromatous disease (BAD)-

type cerebral infarction, even those with a mild condition at

the onset, experience neurological deterioration after hospi-

talization and develop serious deficits (1-4). Therefore, ag-

gressive antithrombotic therapy should be considered at

presentation during the acute phase of BAD.

Since arteriosclerosis underlies the pathology of BAD,

dual antiplatelet therapy (DAPT) combining two antiplatelet

drugs can potentially prevent progression of the disease and

is often administered in clinical settings (5-8). The guide-

lines also strongly recommend the administration of DAPT

with aspirin and clopidogrel for non-cardioembolic ischemic

stroke within 24 h of the onset (9).

The mechanism underlying symptom progression in BAD

is believed to be associated with fibrin clots. In Japan, when

BAD is diagnosed, a prevalent therapeutic strategy is an-

tithrombotic therapy using multiple agents, including the an-

ticoagulant argatroban (a selective synthetic thrombin inhibi-

tor), in addition to DAPT (6, 7). Indeed, argatroban is ad-

ministered to 78.4% of patients with BAD and 68.4% with

DAPT in clinical practice in Japan (10).

Clopidogrel therapy initiated with a loading dose of 300

mg was approved to prevent recurrence of “non-cardiogenic

cerebral infarction in the acute phase” in Japan in 2018.

Clopidogrel is metabolized in two stages by cytochrome
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Figure　1.　Baseline characteristics of patients in the clopidogrel loading and non-loading groups. 
Argatroban: 60 mg/day for 2 days, followed by 10 mg twice daily for 5 days). Aspirin: 100 mg/day. 

Clopidogrel: 75 mg/day. †300 mg on day 1, followed by 75 mg once daily.

P450; therefore, clopidogrel exhibits a delayed onset of ac-

tion. However, this delay can be mitigated via the admini-

stration of an initial clopidogrel loading dose (11). However,

another study on BAD with a smaller sample size reported

that administering clopidogrel loading doses did not prevent

neurological deterioration (12).

In the present study, we examined the therapeutic efficacy

of intensive treatment whereby a clopidogrel loading dose

was added to multiple antithrombotic therapies (DAPT+ar-

gatroban).

Material and Methods

Between January 2019 and May 2022, 125 patients with

BAD-type cerebral infarction in the lenticulostriate artery

(LSA) were admitted to our department within 24 h of the

onset. This study included 95 consecutive patients who re-

ceived combination therapy with argatroban and DAPT and

had been independent in their activities of daily living with

a modified Rankin Scale (mRS) score of �1 before admis-

sion.

The patients were classified into the loading group (LG),

who received an initial clopidogrel loading dose of 300 mg

on the day of admission, and those without loading (the

non-loading group; NLG) (Fig. 1). BAD was defined based

on diffusion-weighted imaging at the time of arrival as in-

farction involving �3 horizontal slices (section thickness/in-

tersection gap, 5/1.5 mm) in the LSA territory and on mag-

netic resonance angiography as no stenosis (�50%) or occlu-

sion of a major artery of the branch artery and no cardioem-

bolic source (e.g. atrial fibrillation) (1, 3).

This study was also designed to evaluate the effect of

clopidogrel loading. Therefore, DAPT was limited to the

combined usage of aspirin and clopidogrel, and patients who

used other combinations, such as aspirin+cilostazol, clopido-

grel+cilostazol, or ozagrel sodium (an intravenous antiplate-

let drug), were excluded. In addition, patients who used an-

ticoagulants other than argatroban or who received throm-

bolytic therapy were also excluded from the study. Aspirin

was used at a fixed dose of 100 mg per day from the start

of treatment.

Between the LG and NLG, we compared the age, sex,

risk factors for cerebral infarction (hypertension, diabetes

mellitus, hyperlipidemia, and smoking history), history of

previous ischemic stroke, history of coronary artery disease,

body weight (BW), laboratory test results on admission

[blood glucose level (BG), hemoglobin A1c level (HbA1c),

creatinine (Cr), creatinine clearance (CrCl) calculated using

the Cockcroft-Gault equation (13), triglyceride (TG), total

cholesterol (T-CHO), low-density lipoprotein cholesterol

(LDL-C)], blood pressure (systolic and diastolic) on admis-

sion, antithrombotic drug use at the time of the stroke onset,

National Institutes of Health Stroke Scale (NIHSS) score (on

admission, 48 h after admission, and 1 week after admis-

sion) (14), infarct volume, rate of statin (HMG CoA reduc-

tase inhibitors) and edaravone (free radical scavenger) use,

duration of hospital stay, occurrence of symptomatic in-

tracerebral hemorrhaging (sICH), and clinical outcomes at

hospital discharge.

Neurological deterioration was classified as early neuro-

logical deterioration (END) ΔN4 when the NIHSS score at

48 h worsened by �4 points compared to the score on ad-

mission and ENDΔN1 when the NIHSS score worsened by

�1 point. The infarct volume of the selected slice with the

largest number of lesions visually observed from diffusion

weighted imaging (DWI) was measured using the ABC/2

method (15, 16): 0.5×diameter of the length×diameter of the

width×(0.5×number of DWI slices of acute infarction). sICH

was defined as ICH associated with worsening of any neuro-

logical symptom (17). Clinical outcomes were assessed us-
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Table.　Patient Characteristics of Loading and Non-loading Groups.

Loading group 

(n=34)

Non-loading group 

(n=61)
p value

Age, years 71.8±13.3 71.7±11.2 0.958

Female sex, no. (%) 13 (38) 29 (48) 0.399

Hypertension, no. (%) 22 (65) 50 (82) 0.081

Diabetes mellitus, no. (%) 9 (26) 23 (38) 0.366

Hyperlipidemia, no. (%) 16 (47) 29 (48) 1.000

Coronary heart disease, no. (%) 4 (12) 6 (10) 0.742

Cerebral infarction, no. (%) 5 (15) 6 (10) 0.515

Smoking history, no. (%) 6 (18) 14 (23) 0.609

Systolic blood pressure, mmHg 180.9±30.9 191.3±30.8 0.118

Diastolic blood pressure, mmHg 97.7±16.6 95.4±21.3 0.584

BW, kg 61.8±13.9 58.7±11.8 0.261

Glucose level, mg/dL 135.9±70.3 144.8±77.8 0.582

Hemoglobin A1c, % 6.1±1.6 6.4±1.7 0.315

Creatinine, mg/dL 1.07±1.43 0.85±0.60 0.283

Creatinine clearance, mL/min 72.6±37.4 73.7±31.2 0.879

Triglyceride, mg/dL 116.0±50.3 130.0±74.3 0.268

Total cholesterol, mg/dL 208.0±49.7 219.0±51.7 0.462

Low-density lipoprotein cholesterol, mg/dL 144.0±40.1 139.0±42.8 0.581

NIHSS score on admission 2.5 (2-4) 3 (2-4) 0.771

Infarct volume, mL 1.08±1.71 0.91±1.06 0.548

Treatment with antithrombotic drugs on admission 5 (18) 7 (11) 0.750

Aspirin 2 4

Clopidogrel 2 3

Cilostazol 1

Concomitant medication

Statin, no. (%) 27 (79) 39 (64) 0.163

Edaravone, no. (%) 30 (88) 55 (90) 0.742

Duration of hospitalization, days 17.5 (14.25-28) 19 (12-29) 0.855

Data are shown as mean±SD, median (interquartile range), or number (%). BA: basilar artery, BMI: body mass in-

dex, BW: body weight, DWI-ASPECTS: Alberta stroke program early computed tomography score on diffusion-

weighted imaging, ICA: internal carotid artery, MCA: middle cerebral artery, NIHSS: National Institutes of Health 

Stroke Scale, rt-PA: recombinant tissue plasminogen activator

ing the mRS score at discharge (18).

This retrospective study was approved by the Human Re-

search Ethics Committee of Saitama Medical University In-

ternational Medical Center (approval No: 2022-50).

Statistical analyses

Data were analyzed using the IBM SPSS Statistics soft-

ware program for Windows, version 20.0 (IBM, Armonk,

USA). The age, systolic/diastolic blood pressure, BW, HbA1

c, TG, T-CHO, LDL-C, BG, Cr, and CrCl values and the in-

farct volume were compared between groups using Student’s

t-test. The NIHSS score, duration of hospital stay, and mRS

scores were compared using the Mann-Whitney U test, and

ratios were compared using Fisher’s exact test (two-sided). p

values <0.05 were considered statistically significant.

Results

Table summarizes the patient characteristics of the LG

and NLG. There were 34 (36%) and 61 (64%) patients in

the LG and NLG, respectively. There were no significant

between-group differences in background factors, such as

the age, sex, NIHSS score on admission, or infarct volume.

Changes in the NIHSS score are shown in Fig. 2. The

NIHSS score was significantly lower in the LG than in the

NLG at 48 h after admission [median (interquartile range

(IQR)) LG: 1 (0.25-4) vs. NLG: 2 (1-5), p=0.045]. The

NIHSS score at 1 week after admission was lower in the LG

than in the NLG but not to a significant degree [LG: 1 (0-

3.75) vs. NLG: 2 (1-6); p=0.083]. The limb movement items

(NIHSS scores 0-8) were compared at admission and 48 h

after admission. The NIHSS scores at admission did not dif-

fer markedly between the groups [LG: 2 (2-2.75) vs. NLG:

2 (2-3); p=0.217], but the NIHSS score at 48 h was signifi-

cantly lower in the LG than in the NLG [LG: 1 (0.25-2) vs.

NLG: 2 (1-4); p=0.009]. In contrast, there was no significant

difference between the two groups in the NIHSS score, ex-

cluding the limb movement items on admission and 48 h af-

ter admission [on admission, LG: 0 (0-1) vs. NLG: 0 (0-1);

p=0.324, 48 h after admission, LG: 0 (0-1) vs. NLG: 0 (0-

1); p=0.909].

ENDΔN1 was less frequent in the NLG than in the LG
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Figure　2.　Changes in the National Institutes of Health Stroke Scale (NIHSS) score. (A) On admis-
sion, (B) 48 h after admission, and (C) 1 week after admission. The NIHSS score was significantly 
lower in the loading group than in the non-loading group at 48 h following admission. Data are pre-
sented as the median (interquartile ranges) [on admission: 2.5 (2-4) vs. 3 (2-4), p=0.771; 48 h after 
admission: 1 (0.25-4) vs. 2 (1-5), p=0.045; 1 week after admission: 1 (0-3.75) vs. 2 (1-6), p=0.083].

Figure　3.　Modified Rankin Scale (mRS) score. At hospital discharge, patients with an mRS score of 
0-1 comprised 50.0% (17 of 34 patients) of the loading group and 34.4% (21 of 61 patients) of the non-
loading group. The outcomes showed no significant between-group difference (p=0.190).

(18% in the LG and 31% in the NLG) but not to a signifi-

cant degree (p=0.244). In contrast, the rate of ENDΔN4 was

3% in the LG and 20% in the NLG, showing significantly

less deterioration of the NIHSS score �4 points in the LG

than in the NLG (p=0.028).

Fig. 3 shows the mRS score at discharge. The proportion

of patients with mRS 0-1 at discharge was 50% in the LG

and 34% in the NLG, showing no significant difference (p=

0.190); however, the LG had a higher proportion of patients

with a favorable outcome than the NLG. There was no sICH

in either group.

Discussion

The results of this study demonstrated that multiple an-

tithrombotic therapies (DAPT+argatroban), which are cur-

rently believed to be the most potent therapies for BAD oc-

curring in the LSA territory, significantly reduced END (es-

pecially worsening of movement symptoms) when these

therapies were administered in combination with an initial

loading of clopidogrel, compared with their administration

alone.

When clopidogrel is administered at an initial loading

dose of 300 mg in combination with aspirin, the antithrom-

botic effect appears within 90 min of the initial administra-

tion, reaches potency at 6 h following the initial administra-

tion (61% and 75% of platelet and fibrin reduction, respec-

tively), and subsequently achieve steady state. Initial admini-

stration of a clopidogrel loading dose of 300 mg accelerated

the onset of the antithrombotic effect of combination therapy

with clopidogrel and acetylsalicylic acid (11).

BAD is characterized by END, and symptom progression

up to three days after the onset is reportedly a factor associ-

ated with a poor prognosis (19). Therefore, it is important to

aggressively treat BAD in order to prevent symptom pro-

gression during the early stages. The results of the present
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study suggest that the administration of clopidogrel loading

doses led to the onset of a potent antithrombotic effect,

which contributed to the prevention of symptom progression

in the early stages after the onset.

However, the prevalence of CYP2C19*2 and *3 polymor-

phisms, which are associated with poor antithrombotic agent

metabolizers, is higher in the Japanese population (approxi-

mate prevalence of 20%) than in Europeans and Ameri-

cans (20, 21). CYP2C19 polymorphisms strongly affect the

antiplatelet action of clopidogrel, which has been demon-

strated in the real-world setting. A previous report showed

that the clopidogrel loading effects on pharmacokinetics

vary among CYP2C19 genetic polymorphisms (22). Since

this study cannot rule out the possibility of genetic polymor-

phisms affecting the therapeutic effects, the impact of ge-

netic polymorphisms needs to be verified in future studies.

Several limitations associated with the present study war-

rant mention. First, we used a retrospective study design to

obtain data. Second, the included cohort was small. Third,

the base therapy was limited to DAPT (aspirin+clopidogrel)

plus argatroban, and this therapy was not compared with

other combination therapies. Finally, only BAD localized in

the LSA territory was targeted; therefore, other types of

BAD, such as that occurring in the paramedian pontine ar-

tery territory, were not examined.

There is no clear evidence concerning the efficacy and

safety of BAD treatment, and no therapeutic strategies have

yet been established. However, the present findings suggest

that the addition of clopidogrel loading doses to conven-

tional multiple antithrombotic therapy for BAD might pre-

vent END compared with therapy without clopidogrel load-

ing doses. The further accumulation of cases and detailed

investigation of various treatments, including the loading ef-

fect of clopidogrel on BAD, will facilitate the development

of more effective therapeutic strategies for BAD.

Conclusion

The combination of clopidogrel initial loading with multi-

ple antithrombotic therapies using DAPT (aspirin+clopido-

grel) plus argatroban for BAD occurring in the LSA terri-

tory may prevent symptom progression effectively in the

early stages after the onset.
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