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Objective: To evaluate the effect of sarpogrelate for patients with atherosclerotic obliter-
ans (ASO). 
Patients and Methods: Patients with ASO were randomly divided into sarpogrelate group 
(n = 92) and control group (n = 84). The patients in sarpogrelate group received sar-
pogrelate (100 mg, tid), whereas in control group aspirin (100 mg, qd) was administered 
orally. The patients were followed up monthly to observe any side effect of medication. 
Clinical manifestation, painless walking distance, Rutherford type and ankle brachial 
Index (ABI) were studied. 
Results: In comparison with control group, the severity of pain, Rutherford type 0 and 1 
were improved with statistic significance. Incidence of patients with intermittent claudica-
tion decreased from 56.6% before treatment to 28.3% after treatment; the painless walk-
ing distance was prolonged (116.3 ± 72.3m vs. 243.5 ± 175.3m, P <0.001); ABI values were 
increased (0.74 ± 0.17 vs. 0.86 ± 0.18; p <0.001). No side effect of medication was observed. 
Conclusion: Sarpogrelate has a therapeutic effect on patients with atherosclerotic obliterans.
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Introduction

Arteriosclerosis obliterans (ASO) is caused by the 
arterial atherosclerotic stenosis and obliteration in lower 
limbs, patients with ASO have discomfort, numbness, 
intermittent claudication, or even gangrene and ulcer-
ation in lower limbs. In recent years, the incidence of 

ASO has a tendency to increase,1,2) annual amputation 
due to ASO is approximately 2/10000 in USA.3) The risk 
factors of ASO include arterial atherosclerosis, smoking, 
diabetes mellitus (DM), hyperlipidemia and hyperten-
sion. There are no definitive treatments for ASO. The 
efficacy of surgical treatment, particularly the long-term 
patency rate of bypass grafts, is not satisfactory, medi-
cation is required to maintain the postoperative vascu-
lar patency2,4,5) The primary approaches of therapy for 
ASO are control of risk factors of ASO, such as prohibi-
tion of smoking, keeping fit through physical exercise, 
aggressive management of hyperlipidemia, diabetes and 
hypertension, etc.1,6)

A variety of medications have been used for the treatment 
of ASO. In recent years, a selective 5-hydoxytryptamine 
(5-HT)-2A receptor antagonist, sarpogrelate hydro-
chloride (anplag) has been used for ASO in Asia such 
as Japan, China.1,3,7) The physiological role of 5-HT 
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through its receptor includes platelet aggregation and 
vasoconstriction. Sarpogrelate can selectively react with 
5-HT receptor, suppress reaction to 5-HT mediated by 
5-HT-2A.7) It is reported that sarpogrelate could prevent 
thrombus formation in experimental animals and inhibit 
platelet aggregation in patients with ischemic stroke, and 
has less bleeding events than aspirin.7) 

As there have been few prospective studies regarding 
the therapeutic effect of sarpogrelate for Chinese patients 
with ASO, and the data of clinical efficacy and safety of 
sarpogrelate in Chinese patients are limited, therefore, 
we prospectively evaluated the efficacy of sarpogrelate 
for the treatment of Chinese patients with ASO.

Patients and methods

The study was approved by our hospital ethical board 
committee. The informed written consent was received 
from all patients participating in this study.  From January 
2010 to April 2012, 176 patients diagnosed with ASO 
were randomly divided into sarpogrelate group (n = 92) 
and control group (n = 84), the randomization was con-
ducted by opening up of a sealed envelope. Patients in 
sarpogrelate group were administered orally with sar-
pogrelate (100 mg, tid), whereas patients in control group 
taken aspirin (100 mg, qd) orally. The assigned medica-
tions were blinded to both the investigators and patients. 

The main parameters in this study included ankle 
brachial pressure index (ABPI or ABI) and Rutherford 
type. The ABI is the ratio of the blood pressure in the 
lower legs to the blood pressure in the arms, and is cal-
culated by dividing the systolic blood pressure at the 
ankle by the systolic blood pressures in the arm.8)

ABPILeg = 
PLeg

PArm

Where Pleg is the systolic blood pressure of dorsalis 
pedis or posterior tibial arteries and Parm is the highest of 
the left and right arm brachial systolic blood pressure.

Whereas the Rutherford classification consists of six 
categories:9)

1. Mild claudication; 
2. Moderate claudication;
3. Severe claudication;
4. Ischemic pain at rest;
5. Minor tissue loss;
6. Major tissue loss.

On measurement of ABI and walking distance, the 
related medical staff was blinded to both groups. The treat-
ment course was 12 weeks initiated on the day of the med-
ication. Patients were followed up at 4-week intervals by 
the vascular specialist.  All the relevant clinical manifesta-
tion including degree of pain, painless walking distance 
before claudication, ABI, arterial stenosis and Rutherford 
type,6) the side effects of medication, especially the hemor-
rhage after medication were evaluated and documented.

Inclusion conditions included ASO patients, age over 
40 years old with risk factor of ASO including long time 
of smoking, diabetes mellitus (DM) and dyslipidemia, 
hypertension. Patients had rest pain or intermittent clau-
dication, disappearance or weakness of pulsation of 
dorsal artery or posterior tibia artery, ABI <0.9. Imaging 
study including ultrasound, computed tomographic angi-
ography, magnetic resonance angiography or digital sub-
traction angiography revealed the severe stenosis or 
occlusion of arteries in the legs, patients had no history 
of previous surgery on ASO including open surgery or 
endovascular stenting. Patients were excluded from the 
study if they have any of the following conditions: previ-
ous surgery for ASO either open surgery or endovascular 
stenting for ASO, history of sensitivity to sarpogrelate or 
aspirin, active peptic ulcer, history of intracranial hem-
orrhage, or gastrointestinal hemorrhage, coagulopathy, 
severe organic diseases such as cardiac, renal, hepatic 
disorders or malignancy in recent 5 years, patients on 
wheelchair or being unable to walk, failure to compli-
ance of the assigned medication during the treatment 
course,  refusal to provide written consent to enroll the 
conservative treatment. To ensure the compliance of 
patients in both groups with medication, we specifically 
instructed patients the importance of compliance with 
medication, if we found or were reported that the medi-
cation was changed in schedule or dosage, the patients 
would be excluded from the study.

Walking distance is defined as painless walking length 
and was assessed by treadmill test. ABI was measured by 
the trained certified nurse. 

Statistical analysis

SPSS 13.0 software was used for statistical analysis. 
Mean ± SD was used to express the numerical data; stu-
dent’s test was used to compare the ABI before and after 
treatment. Categorical variables were studied with X2 
test. Statistical significance was accepted when P value 
was less than 0.05. 
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Patients and methods
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Results 

The patients with ASO had numbness, pain or cold in 
the lower limbs, or even intermittent claudication, rest 
pain, gangrene or ulcer. 

The basic conditions of patients with ASO did not dif-
fer significantly in both groups in terms of age, gender, 
risk factors of ASO (P <0.05, Table 1). 

In sarpogrelate group, patients reported that the leg 
pains and painless walking distance were improved after 
administration of sarpogrelate for 12 weeks. Prior to 
medication, the number of patients in Rutherford type 0, 
I, II, III and IV was 2, 50, 22, 10 and 8, respectively; 
After medication treatment for 12 weeks, the Rutherford 
type was improved, the number of patients was 38 in 
Rutherford type 0, 26 in type I,12 in type II, 8 in type III, 
and type IV each,of which, there was a significant 
improvement in patients with type 0 and type I (p <0.001, 
Table 2). The number of patients with rest pain was 
reduced from 22 (23.9%) before therapy to 12 (14.28%) 
after therapy, even though the difference did not reach to 
significant (p >0.05, Table 2). The proportion of patients 
with intermittent claudication was decreased from 54.3% 
before treatment to 30.95% after 12-week treatment, the 

walking distance was improved (116.3 ± 72.3m vs. 
243.5 ± 175.3 m; P <0.001); in contrast, in control group 
no significant difference was existed before and after 
treatment (p >0.05) (Table 2).

The baseline of ABI prior to treatment in both sar-
pogrelate group and control group was similar with no 
significant difference (p >0.05). ABI was improved signifi-
cantly after treatment in sarpogrelate group (0.74 ± 0.17 
vs. 0.86 ± 0.18; p <0.001); Whereas no significant change 
was observed in control group (p >0.05, Table 2).

Discussion

There is a trend of increasing of incidence of patients 
with ASO as the economic improvement in China and 
alteration of Chinese lifestyle, especially well-timed 
application of investigative facility. Most patients with 
ASO require medical treatment, and only less than one 
third of patients are indicated for surgery, those patients 
included approximately 10% patients with painless 
walking distance <100 meter or rest pain with ulceration 
or gangrene, the surgical outcomes have been dismay, 
because postoperative restenosis of atherosclerotic artery 
was approximately 30%.4,5,10) Therefore, the cardinal 

Table 1 Baseline of patients with ASO 

Sarpogrelate group 
n = 92

Control group 
n = 84

P value 

Male 78 (84.78%) 74 (88.09%) 0.522
Age 64 ± 11 67 ± 9 0.051
Smoking 82 (89.13%) 78 (92.86%) 0.390
Years of smoking 38 ± 7 35 ± 8 0.078
Cigarette per day 42 ± 31.5 41.5 ± 2 1 0.901
Hyperlipidemia 76 (82.61%) 62 (73.81%) 0.156
Hypertension 72 (78.26%) 60 (71.43%) 0.29
DM 76 (82.61%) 59 (70.24%) 0.053

Data are presented as mean ± SD. DM: diabetes mellitus

Table 2 Change of Rutherford type and ABI after treatment

Rutherford 
category

Sarpogrelate group (n = 92) Control group (n = 84)

before after before after

No. % No. % No. % No. %

0  2  2.17 38** 45.23  2  2.381  6  7.143
I 50 54.3 26** 30.95 43 51.19 41 48.81
II 22 23.9 12 14.28 25 29.76 22 26.19
III 10 10.9 8  9.52  8  9.524  8  9.524
IV  8  8.7 8  9.52  6  7.143  7  8.333

ABI 0.74 ± 0.17 0.86 ± 0.18** 0.75 ± 0.14 0.79 ± 0.17

X2 test,**P <0.001; ABI: ankle brachial index
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management is medical therapy using anticoagulants, 
thrombolysis, antiplatelet agents, consecutive alternative 
biological pressure, etc.11,12) The mechanism of those 
medications is dilation of blood vessels, anticoagulation, 
alteration of blood viscosity, improving the collateral 
circulation. In addition, it is reported that the clinical 
symptoms could be improved after injecting of auto- 
marrow mononuclear cells, however, the survival rate 
could not be changed.13,14) Naftidrofuryl, buflomedil and 
pentoxifylline are reported to play the role of dilation of 
blood vessels, yet they are not available in China.

Sarpogrelate has been widely used in management 
of ASO for several years in China, yet the prospective 
observational study is lacking. Our prospective observa-
tional study revealed that Rutherford type and ABI in 
patients with ASO on sarpogrelate have improved sig-
nificantly in comparison with those taking aspirin only. 

Serotonin (5-Hydroxytryptamine, 5-HT) is one of the 
important neurotransmitters in the central nervous system. 
A great amount of 5-HT2 are expressed in peripheral 
 tissues of ASO patients, 5-HT participates in vasocon-
striction and in aggregation of platelets through 5-HT 
(2A) receptor (5-HT2AR).1,7,15) Sarpogrelate, a specific 
antagonist of 5-HT2, can interact with receptor of 5-HT2 
on platelets and arterial smooth muscle cells, inhibit 
the contraction of vessels and adhesion of platelets, and 
improve the erythrocyte deformability and thereby 
facilitating the collateral circulation.16,17) The clinical 
manifestation in our patients treated with sarpogrelate 
improved, the proportion of patients with intermittent 
claudication had reduced from 56.6% to 28.3%, and the 
walking distance was prolonged significantly. 

The principal pathology of ischemic limbs is the 
local hypoxia caused by poor blood supply to limbs. 
 Sarpogrelate has been reported to increase erythrocyte 
deformability and inhibit shear stress-induced hemoly-
sis, and has a protective effect on erythrocytes under 
mechanical shear stress thereby facilitating erythrocytes 
entering peripheral tissue.18) An oral single-dose admin-
istration of sarpogrelate might improve peripheral circu-
lation independent of any changes in blood pressure and 
heart rate. In our study, the intermittent claudication 
improved starting 2–5 days after oral administration of 
sarpogrelate, the rest pains were relieved. Further-
more, we have not observed any side effects of sar-
pogrelate hydrochloride, which demonstrated the safety 
of  sarpogrelate hydrochloride.

We have to acknowledge that our study is limited by 
number of participants; painless walking distance before 

intermittent claudication was reported by patients and 
these could cause some bias.

In conclusion, our findings indicate that clinical man-
ifestation in patients with ASO receiving sarpogrelate 
and aspirin improved in terms of painless walking dis-
tance prior to intermittent claudication, rest pain and 
ABI in comparison with those taking aspirin only, reveal-
ing the effect of sarpogrelate on patients with ASO. The 
randomized large scale trials in multicenter are war-
ranted to confirm its clinical effects. 
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pentoxifylline are reported to play the role of dilation of 
blood vessels, yet they are not available in China.

Sarpogrelate has been widely used in management 
of ASO for several years in China, yet the prospective 
observational study is lacking. Our prospective observa-
tional study revealed that Rutherford type and ABI in 
patients with ASO on sarpogrelate have improved sig-
nificantly in comparison with those taking aspirin only. 

Serotonin (5-Hydroxytryptamine, 5-HT) is one of the 
important neurotransmitters in the central nervous system. 
A great amount of 5-HT2 are expressed in peripheral 
 tissues of ASO patients, 5-HT participates in vasocon-
striction and in aggregation of platelets through 5-HT 
(2A) receptor (5-HT2AR).1,7,15) Sarpogrelate, a specific 
antagonist of 5-HT2, can interact with receptor of 5-HT2 
on platelets and arterial smooth muscle cells, inhibit 
the contraction of vessels and adhesion of platelets, and 
improve the erythrocyte deformability and thereby 
facilitating the collateral circulation.16,17) The clinical 
manifestation in our patients treated with sarpogrelate 
improved, the proportion of patients with intermittent 
claudication had reduced from 56.6% to 28.3%, and the 
walking distance was prolonged significantly. 

The principal pathology of ischemic limbs is the 
local hypoxia caused by poor blood supply to limbs. 
 Sarpogrelate has been reported to increase erythrocyte 
deformability and inhibit shear stress-induced hemoly-
sis, and has a protective effect on erythrocytes under 
mechanical shear stress thereby facilitating erythrocytes 
entering peripheral tissue.18) An oral single-dose admin-
istration of sarpogrelate might improve peripheral circu-
lation independent of any changes in blood pressure and 
heart rate. In our study, the intermittent claudication 
improved starting 2–5 days after oral administration of 
sarpogrelate, the rest pains were relieved. Further-
more, we have not observed any side effects of sar-
pogrelate hydrochloride, which demonstrated the safety 
of  sarpogrelate hydrochloride.

We have to acknowledge that our study is limited by 
number of participants; painless walking distance before 

intermittent claudication was reported by patients and 
these could cause some bias.

In conclusion, our findings indicate that clinical man-
ifestation in patients with ASO receiving sarpogrelate 
and aspirin improved in terms of painless walking dis-
tance prior to intermittent claudication, rest pain and 
ABI in comparison with those taking aspirin only, reveal-
ing the effect of sarpogrelate on patients with ASO. The 
randomized large scale trials in multicenter are war-
ranted to confirm its clinical effects. 
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