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Clinical Article

Discontinuation of antiplatelet therapy 
after stent-assisted coil embolization 
for cerebral aneurysms
Tae Gon Kim
Department of Neurosurgery, CHA Bundang Medical Center, CHA University, School of Medicine, 
Seongnam, Korea

Objective: Dual antiplatelet therapy (DAPT) is usually temporarily used after stent-as-
sisted coil embolization (SACE), and is commonly converted to mono antiplatelet 
therapy (MAPT) for indefinitely. In this study, we aimed to find the possibility of dis-
continuing MAPT, and to determine the proper period of DAPT use.

Methods: We used the Standard Sample Cohort DB dataset from the National Health 
Insurance Sharing Service. Among approximately 1 million people in the dataset, 
SACE was performed in 214 patients whose data this study analyzed. The relation-
ship between discontinuation of antiplatelet therapy and intracranial hemorrhage or 
cerebral infarction was analyzed using multiple logistic regression, considering all 
confounding variables. The survival rate according to the continuation of antiplatelet 
therapy was obtained using Kaplan-Meier analysis, and the difference in survival rate 
according to the continuation of antiplatelet therapy was verified using the log-rank 
test. The hazard ratio according to continuation of antiplatelet therapy was obtained 
using the Cox proportional hazards model. The analysis was conducted by applying 
the same statistical method to the duration of DAPT use. 

Results: Among 214 patients who underwent SACE, 50, 159 and five patients 
continued, discontinued and did not use antiplatelet therapy (except at the time of 
procedure), respectively. In multiple logistic regression analysis, discontinuation of 
antiplatelet agents (including aspirin) and the period of DAPT use did not affect the 
occurrence of intracranial hemorrhage or cerebral infarction, considering various 
confounding factors. In the survival analysis according to the continuation of anti-
platelet agents, patients who continued to use antiplatelet agents had a higher sur-
vival rate than those in other groups (p=0.00). The survival rate was higher in the rest 
of the group than in the group that received DAPT for three months (p=0.00). 

Conclusions: Continuation of antiplatelet agents or the period of DAPT use did not 
affect the occurrence of intracranial hemorrhage or cerebral infarction. Considering 
the survival rate, it would be better to maintain at least three months of antiplatelet 
therapy and it might be recommended to continue DAPT use for 12 months.

Keywords　‌�Antiplatelet therapy, Aneurysm, Stent, Embolization, Big data, Statistical data 
analysis
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classified the patients who underwent SACE according 
to the period of DAPT use and compared thromboem-
bolism, intracranial hemorrhage, and mortality in each 
group to determine the proper period of DAPT use. 
These findings may help guide establishing antiplatelet 
therapy in patients who have undergone SACE.

MATERIALS AND METHODS

Data source
This study used the Standard Sample Cohort DB 

dataset from the National Health Insurance Sharing 
Service. Standard sample cohort DB data were extracted 
from the patient unit stratification system based on sex, 
age, income level, and regional classification. It also 
included details of the care and prescription(s) for all 
Koreans who used hospital services throughout Korea 
over a 14-year period (2002-2015). The extraction 
rate is approximately 2.1%, which is approximately 1 
million out of 46 million Koreans who were eligible 
for National Health Insurance in 2006. Among these, 
patients who did not have any data necessary for anal-
ysis of the Standard Sample Cohort DB were excluded. 
Endovascular coil embolization was performed in 812 
patients, and data on these 812 patients (250 men and 
562 women) were analyzed. Among 812 patients, SACE 
was performed in 214 patients, of whom the data was 
analyzed. We did not analyze the data according to the 
ruptured and unruptured aneurysm.

Study variables
The dependent variable was intracranial hemorrhage 

or cerebral infarction, and only patients who were hospi-
talized with these diagnoses were included. Intracranial 
hemorrhage or cerebral infarction was classified as either 
present or absent, and patients who had hemorrhage or 
infarction after SACE procedures were included. The 
Korean Classification of Diseases (KCD) code used to 
diagnose intracranial hemorrhage and cerebral infarc-
tion is described in Table 1 and is based on the disease 
name file published on July 27, 2017. 

INTRODUCTION

Stent-assisted coil embolization (SACE) is an effective 
endovascular treatment for wide-neck aneurysms. Stents 
facilitate aneurysm coiling and provide long-lasting 
aneurysm obliteration more than coil embolization 
alone.1)4) However, using a stent can cause thromboem-
bolism during and after coil embolization, and more 
frequently can lead to cerebral ischemic events.3)10)19) 
Therefore, antiplatelet agents were initiated before 
embolization and continued after the procedure. Usually, 
dual antiplatelet therapy (DAPT) is temporarily used 
after SACE, and is then commonly converted to mono 
antiplatelet therapy (MAPT) for life. The period of 
continuing DAPT was slightly different for each physi-
cian and institution. A shorter period may increase the 
likelihood of thromboembolism and, on the contrary, a 
longer period may increase the possibility of intracranial 
hemorrhage. In recent years, it has been suggested that 
the DAPT continuation period should be extended to 
nine months in order to further lower thromboembolism 
risk.12) Although it is common to continue to use DAPT 
for six weeks to six months, little research has been 
conducted on the proper length of DAPT use.2)13)17)18)20)

In addition, few studies have been conducted on 
MAPT discontinuation. It is a common recommenda-
tion to maintain MAPT for the rest of one’s life after 
SACE. However, many researchers have questioned 
whether the maintenance of MAPT for a lifetime in 
patients undergoing SACE without vasculopathy such as 
atherosclerosis is a good choice, and there is an opinion that 
MAPT can be stopped after a certain period of time.7)11)

Since this subject is directly related to the treat-
ment outcome and prognosis of the patient, there is 
no randomized controlled trial (RCT) on this subject. 
There are also few case-control studies, and case series 
accounts for most of it.7)11)12) Therefore, this study aimed 
to determine the possibility of discontinuing MAPT by 
comparing the subsequent thromboembolism, intracra-
nial hemorrhage, and mortality between the group that 
discontinued MAPT (for any reason) and the group that 
continued MAPT in post-SACE patients. In addition, we 
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The independent variables were continuation of 
antiplatelet agent use and the duration of DAPT use. 
The confounding variables included sex, age, diabetes, 
hypertension, cardiovascular disease, use of low-dose 
aspirin (less than 100 mg), other antiplatelet agents, anti-
coagulants, NSAIDs, aspirin as an analgesic (more than 
500 mg), systemic corticosteroids, selective serotonin 
reuptake inhibitors (SSRIs), proton pump inhibitors 
(PPIs), and HMG-CoA reductase inhibitors (statins). 
Drugs were divided into used or unused, and the drug 
code was based on the list of drugs published on March 
1, 2019, and are described in Table 2. The diseases were 
classified as present or absent, and the diagnostic code 
for each disease was based on the previous KCD code 
table on July 27, 2017 (Table 1).

Statistical analysis
The relationship between discontinuation of anti-

platelet therapy and intracranial hemorrhage or cere-
bral infarction was analyzed using multiple logistic 
regression, considering all confounding variables. The 
odds ratio (OR) and 95% confidence interval (CI) were 
calculated, and the statistical significance level was set 
at 0.05. The survival rate according to the continuation 
of antiplatelet therapy was obtained using Kaplan-Meier 
analysis, and the difference in survival rate according 
to the continuation of antiplatelet therapy was verified 
using the log-rank test, a nonparametric test method. In 
addition, the hazard ratio according to continuation of 
antiplatelet therapy was obtained using the Cox propor-
tional hazards model. The analysis was conducted by 
applying the same statistical method as described above 

Table 1. Diagnostic code for each disease

Disease Code

Intracranial hemorrhage I600, I601, I602, I603, I604, I605, I606, I607, I608, I609, I610,  
I611, I612, I613, I614, I615, I616, I618, I619, I620, I621, I629

Cerebral infarction G45,G450,G451,G452,G453,G454,G458,G459,G46,G460,G461,G462,G463,G464,G465,G466,G467,G468,I63,I630, 
I6300,I6301,I6302,I6308,I6309,I631,I6310,I6311,I6312,I6318,I6319,I632,I6320,I6321,I6322,I6328,I6329,I633, 
I6330,I6331,I6332,I6333,I6338,I6339,I634,I6340,I6341,I6342,I6343,I6348,I6349,I635,I635,I6351,I6352,I6353, 
I6358,I6359,I636,I638,I639,I65,I650,I651,I652,I653,I658,I659,I66,I660,I661,I662,I663,I664,I668,I669,I672,I680,I693

DM E10,E100,E1000,E1001,E1002,E1003,E1008,E101,E1010,E1011,E1012,E1018,E102,E1020,E1021,
E1022,E1028,E103,E1031,E1032,E1033,E1034,E1038,E104,E1040,E1041,E1042,E1048,E105,E1050, 
E1051,E1058,E106,E1060,E1061,E1062,E1063,E1064,E1068,E107,E1070,E1071,E1072,E1078,E108, 
E109,E11,E110,E1100,E1101,E1102,E1103,E1108,E111,E1110,E1111,E1112,E1118,E112,E1120,
E1121,E1122,E1128,E113,E1131,E1132,E1133,E1134,E1138,E114,E1140,E1141,E1142,E1148,E115, 
E1150,E1151,E1158,E116,E1160,E1161,E1162,E1163,E1164,E1168,E117,E1170,E1171,E1172,E1178,
E118,E119,E12,E120,E1200,E1201,E1202,E1203,E1208,E121,E1210,E1211,E1212,E1218,E122,E1220, 
E1221,E1222,E1228,E123,E1231,E1232,E1233,E1234,E1238,E124,E1240,E1241,E1242,E1248,E125, 
E1250,E1251,E1258,E126,E1260,E1261,E1262,E1263,E1264,E1268,E127,E1270,E1271,E1272,E1278, 
E128,E129,E13,E130,E1300,E1301,E1302,E1303,E1308,E131,E1310,E1311,E1312,E1318,E132,E1320, 
E1321,E1322,E1328,E133,E1331,E1332,E1333,E1334,E1338,E134,E1340,E1341,E1342,E1348,E135,
E1350,E1351,E1358,E136,E1360,E1361,E1362,E1363,E1364,E1368,E137,E1370,E1371,E1372,E1378, 
E138,E139,E14,E140,E1400,E1401,E1402,E1403,E1408,E141,E1410,E1411,E1412,E1418,E142,E1420, 
E1421,E1422,E1428,E143,E1431,E1432,E1433,E1434,E1438,E144,E1440,E1441,E1442,E1448,E145, 
E1450,E1451,E1458,E146,E1460,E1461,E1462,E1463,E1464,E1468,E147,E1470,E1471,E1472,E1478, 
E148,E149,E741,E748,G590,G632,G730,G990,H280,H360,I792,M142,M146,N083,O24,O240,O241, 
O242,O243,O244,O249,P702,R730,R81

Hypertension H3502,I10,I101,I109,I11,I110,I119,I12,I120,I129,I13,I130,I131,I132,I139,I15,I150,I151,
I152,I1522,I1528,I158,I1580,I1588,I159,I270,I272,I674,O10,O100,O101,O102,O103,O104,O109,
O11,O13,O15,O16,R030

Cardiovascular disease E1058,E1158,E1258,E1358,E1458,I21,I210,I211,I212,I213,I214,I219,I22,I220,
I221,I228,I229,I23,I230,I231,I232,I233,I234,I235,I236,I238,I241,I252,Z034
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to the period of DAPT use. R software (version 3.6.1; R 
Project for Statistical Computing, Vienna, Austria) was 
used for analysis’ the “dplyr” package was used for data 

cleansing; “moonBook” packages were used for multiple 
logistic regression analysis; “survminer” and “survival” 
packages were used for the survival analysis. 

Table 2. Drug code for each drug

Drug name Codes

Aspirin 110701AT, 110801AT, 517900AC, 517900AT, 667500AC, 111001AC, 111001AT, 111002AT, 111003AT

Other antiplatelets 136901AT,492501AT,495201AT,498801AT,498900AT,501501AT,517900AC,517900AT,667500AC,
597301AT,597302AT,615901AT,615902AT,244101AC,244102AC,116201AT,116202AT,133201AC,
133201AT,133201AT,133202AT,133203AT,174701AT,226101AT,226103AT,239201AT,239202AT, 506100AT

Anticoagulants 233303AC,249103AT,249105AT,511401AT,511402AT,511403AT,511404AT,613701AC,
613702AC,617001AT,617002AT,643601AT,643602AT,643603AT

NSAIDs 100901AC,100901AT,100903AT,101303AT,101305AT,101332AS,101330AS,101401AT,101404AT,
101406AT,101430AT,101433AS,133801AT,142301AC,142301AT,142302AT,142303AT,142331AS,
142332AS,142333AS,142334AS,142336AS,142337AS,143402AT,143504AT,143506AT,156601AT,
156602AC,156602AT,156603AT,156604AT,172802AC,172802AT,172806AT,172807AT,172832AS,
172833AS,172834AS,172835AS,172836AS,172837AS,172838AS,180001AT,186101AT,186102AT,
189001AC,189003AT,189701AC,189701AT,189702AC,189702AT,198102AT,199401AT,199404AT,
199501AT,214001AC,214001AT,214004AC,214004AT,214202AT,216534AS,218602AT,233201AT,
233203AT,238901AT,249901AT,347701AC,347701AT,347702AC,347702AT,347703AC,355501AT,
355503AT,480600AT,513000AT,514100AT,493401AT,493402AT,518000AT,523500AT,527400AT,
636401AC,636901AT,313400AC,518200AT,518300AT,179731BI,214031BI,214130BI,172830BI

Aspirin as analgesics 110702AT, 110802AT, 110902BI

Steroids 207201AT,116401AT,140801AT,141901AT,141903AT,160201AT,170901AT,170906AT,
193302AT,193305AT,217001AT,217034AS,217035AS,243201AT,243202AT,243203AT, 296900AT

SSRI 161501AC,161501AT,161502AC,161502AT,161502AT,162501AT,162502AT,196201AT,
196201AT,196202AT,196202AT,196204AT,196204AT,209301AT,209302AT,209304AT,
209305AT,227001AT,227002AT,247502AC,247504AC,474801AT,474802AT,474803AT,
474804AT,521101AT,521102AT,626401AT,626402AT

PPI 518000AT,523500AT,527400AT,181301AC,181301AT,181302AC,181302AT,
181302AT,204401AC,204401AT,204402AT,204403AT,208801AT,208802AT,
222201AT,222202AT,367201AC,367201AT,367202AC,367202AT,498001AC, 
498002AC,505501AT,509901AC,509902AC,519201AT,519202AT,519203AT,
621901AC,621902AC,640200AT,664500AT,656701AT,670700AT

Statins 111501AT,111502AT,111503AT,111504AT,162401AC,162402AC,162403AT,
185801AT,216601AT,216602AT,216603AT,216604AT,227801AT,227801AT,
227802AT,227806AT,454001AT,454002AT,454003AT,470901AT,470902AT,
470903AT,471000AT,471100AT,507800AT,502201AT,502202AT,502203AT,
502204AT,519300AC,631400AT,631500AT,633800AT,633900AT,634800AT,
640700AT,640800AT,640900AT,663400AC,472300AT,472400AT,472500AT,
518900AT,524000AT,524100AT,527000AT,527100AT,525000AT,525100AT,
525200AT,525300AT,629700AT,629800AT,526300AT,526400AT,526500AT,
526900AT,644100AT,644200AT,653200AT,614500AT,629900AT,630000AT,
630100AT,630200AT,631600AT,631700AT,634900AT,635000AT,635100AT,
635200AT,654600AT,654700AT,654800AT,654900AT,655000AT,661800AT,
661900AT,662000AT,662100AT,673700AT,663900AT,664000AT,664100AT,
664200AT,664300AT,664400AT,671200AT,671300AT,671400AT,671500AT,
671600AT,671700AT,673900AT,674000AT,674100AT,664600AT,664700AT,
664800AT,671800AT,673800AT,671900AT,672000AT,672100AT,672500AT,
672600AT,672700AT,672800AT,672900AT,673000AT
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RESULTS 

Demographics
The average age of the patients who underwent endo-

vascular coil embolization was 57.75±12.13 years in 
total i.e., 53.8±12.42 years for men, and 59.51±11.59 
years for women. Among 812 patients, endovascular coil 
embolization assisted by stent (SACE) was performed 
in 214 patients, endovascular coil embolization assisted 
by other devices in 165 patients, and simple endovas-
cular coil embolization in 433 patients. Among 214 

patients who underwent SACE, 50, 159, and five patients 
continued, discontinued, and did not use antiplatelet 
therapy except at the time of procedures, respectively 
(Table 3). Among 165 patients who underwent endo-
vascular coil embolization assisted by other devices, 16, 
131, and 18 patients continued, discontinued, and did 
not use antiplatelet therapy except at the time of proce-
dures, respectively (Table 3). Among 433 patients who 
underwent simple endovascular coil embolization, 31, 
292, and 110 patients continued, discontinued, and did 
not use antiplatelet therapy except at the time of the 

Table 3. The types of endovascular coil embolization and antiplatelet use

Total Continue Continue to stop No use

Endovascular coil embolization assisted by stent 214 50 159   5

Endovascular coil embolization assisted by other devices 165 16 135  18

Simple endovascular coil embolization 433 31 292 110

Table 4. Adjusted odds ratios and 95% confidence intervals from multiple logistic regression in intracranial hemorrhage*

Variables Adjusted OR 95% CI p-value

(Intercept)   0.00 0 – Inf 0.9998

Gender†   2.83 NA – Inf 1.0000

AgeOp††  12.48 0 - 2.502315e+66 0.9985

SubGroup 1††† 0 NA – Inf 0.9999

SubGroup 2††† 0 0 – Inf 1.0000

DAPTG 6†††† 0 0 – Inf 0.9998

DAPTG 9†††† 0 NA – Inf 0.9999

DAPTG 12†††† 222.97 0 – Inf 1.0000

DAPTG 13†††† 0 0 – Inf 0.9998

Diabetes   2.15 0 – Inf 1.0000 

Hypertension 0 0 – Inf 0.9998 

Cardiovascular disease 0 NA – Inf 0.9999 

Aspirin    0.03 0 – Inf 1.0000 

Other antiplatelets 0 0 – Inf 0.9998 

Anticoagulants 0 0 – Inf 1.0000 

Nonsteroidal anti-inflammatory drugs (NSAIDs) 0 0 – Inf 0.9999

Aspirin as analgesics    7.35 0 – Inf 0.9999 

Steroids 0 0 – Inf 0.9997 

Selective serotonin reuptake inhibitors (SSRI) 0 0 – Inf 0.9999 

Proton pump inhibitors (PPI) 0 0 – Inf 0.9995 

HMG-CoA inhibitors (statins)    6.34 0 – Inf 0.9994 

* In all variables except of Gender and AgeOp, the references are absence or no use.
† In the Gender variable, male is the reference.
†† AgeOp – Surgical Age
††† SubGroup 0 – continue to use antiplatelets, SubGroup 1 – discontinue to use antiplatelets, SubGroup 2 – no use natiplatelets
†††† DAPTG 3, 6, 9, 12, 13 – dual antiplatelet therapy (DAPT) use less than 3 months, 6 months, 9 months, 12 months and over 13 months
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procedure, respectively (Table 3). 

Adjusted ORs and 95% CIs from multiple logistic 
regression analyses of intracranial hemorrhage or 
cerebral infarction

The ORs and 95% CIs for intracranial hemorrhage 
from this multiple logistic regression analysis are 
summarized in Table 4. As shown in Table 4, the p-value 
in the rightmost column was greater than 0.05 (not 
statistically significant) for all variables. Therefore, 
discontinuation of antiplatelet agents (including aspirin) 
did not affect the occurrence of intracranial hemorrhage 
considering various confounding factors.

The ORs and 95% CIs for cerebral infarction from 
this multiple logistic regression analysis are summa-
rized in Table 5. As shown in Table 5, the p-value in 

the rightmost column was more than 0.05 (not statis-
tically significant) for all variables except for DAPT 
use for over 13 months, and antiplatelet agents other 
than aspirin. If DAPT was used for over 13 months, the 
possibility of cerebral infarction was 273 times higher, 
and if antiplatelet agents other than aspirin were used, 
the possibility of cerebral infarction was reduced by 0.03 
times. Eventually, discontinuation of antiplatelet agents 
(including aspirin) did not affect the occurrence of cere-
bral infarction owing to various confounding factors.

Survival analysis
In patients who underwent SACE, survival analysis 

according to continuation of antiplatelet agents was 
performed using Kaplan-Meier analysis (Fig. 1). Patients 
who continued to use antiplatelet agents had a higher 

Table 5. Adjusted odds ratios and 95% confidence intervals from multiple logistic regression in cerebral infarction*

Variables Adjusted OR 95% CI p-value

(Intercept) 3.649383e+06 0.00 – 4.410196e+298 0.9989

Gender† 5.55 0.03 – 5.986921e+04 0.5902

AgeOp†† 0.98 0.82 – 1.13 0.7643

SubGroup 1††† 7.379513e+10 0 – Inf 0.9989

SubGroup 2††† 230.78 0 – Inf 0.9999

DAPTG 6††††  19.82 0.50 – 5050.15 0.1653

DAPTG 9†††† 0 0.00 – 1.589189e+189 0.9988

DAPTG 12†††† 0 0 – Inf 0.9990

DAPTG 13†††† 273 3.35 – 2.300476e+05 0.0353

Diabetes 2.55 0.04 – 586.27 0.6789

Hypertension 3.082790e+07 0.00 – 5.446095e+113 0.9974

Cardiovascular disease 4.05 0.01 – 646.67 0.5401

Aspirin 0.03 0.00 – 2.16 0.1346

Other antiplatelets 0.03 0.00 – 0.34 0.0173

Anticoagulants 0 NA – Inf 0.9995

Nonsteroidal anti-inflammatory drugs (NSAIDs) 0 0.00 – Inf 0.9978

Aspirin as analgesics 0 0.00 – 0.00 0.9996

Steroids 0.59 0.02 – 15.27 0.7478

Selective serotonin reuptake inhibitors (SSRI) 0 NA – Inf 0.9987

Proton pump inhibitors (PPI) 2.21 0.10 – 82.65 0.6110

HMG-CoA inhibitors (statins) 0 0 – 1.858872e+262 0.9988

* In all variables except of Gender and AgeOp, the references are absence or no use.
† In the Gender variable, male is the reference.
†† AgeOp – Surgical Age
††† SubGroup 0 – continue to use antiplatelets, SubGroup 1 – discontinue to use antiplatelets, SubGroup 2 – no use natiplatelets
†††† DAPTG 3, 6, 9, 12, 13 – dual antiplatelet therapy (DAPT) use less than 3 months, 6 months, 9 months, 12 months and over 13 months
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survival rate than those who discontinued antiplatelet 
agents, and the survival rate of these two groups was 
higher than those who did not use antiplatelet agents 
except at the time of procedure.

These differences in survival rates among the three 
groups according to the continuation of antiplatelet 
agents were tested using the log-rank test (X2=58.7, 
p=0.00) indicating statistically significant differences in 
survival rates. The differences in survival rates between 
the groups who continued and discontinued antiplatelet 
agents were tested using the log-rank test (X2=4.1, 
p=0.0422), indicating significant statistical differences in 
survival rates between the two groups.

The hazard ratio was calculated using the Cox propor-
tional risk model according to the continuation of 
antiplatelet agents. The mortality risk of the group that 
discontinued antiplatelet agents was 7.281e+07 times 
compared to the group that continued to use antiplatelet 
agents, and the mortality risk of the group that did not 
use antiplatelet agents except for the time of procedures 

was 1.331e+09 times. The results were similar even 
when comparing the two groups that continued or 
discontinued antiplatelet agents, and the mortality risk 
of the group that discontinued antiplatelet agents was 
2.759e+08 times compared to the group that continued 
to use antiplatelet agents.

In patients who underwent SACE, survival analysis 
according to the period of DAPT use was performed 
using Kaplan-Meier analysis (Fig. 2). The survival rate 
seemed to be higher in the rest of the group than in 
the group that received DAPT for three months. These 
differences in survival rates among the five groups were 
tested using the log-rank test, and X2=28.6 and p=0.00, 
indicating significant statistical differences in survival 
rates. The hazard ratio was calculated using the Cox 
proportional risk model according to the period of 
DAPT use, and the group using DAPT for less than three 
months was set as the basis and compared. Compared 
to the group that used DAPT for less than three months, 
the mortality risk was 0.1707, 0.1844, 4.323e-09, and 

Fig. 1. Survival analysis according to the continuation of antiplatelet agents.
SubGroup 0 – continued antiplatelet use, SubGroup 1 – discontinued antiplatelet use, SubGroup 2 – no platelet use
The unit of time is a month.
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0.04528 times in the group that used DAPT for less than 
six, nine, and 12 and more than 13 months, respectively.

DISCUSSION

In this study, we extracted 812 patients who under-
went endovascular coil embolization for cerebral aneu-
rysms out of 1 million people from Standard Sample 
Cohort DB datasets. Among the 812 patients, 214 
who underwent SACE for cerebral aneurysms were 
extracted and analyzed. Before the analysis, we thought 
that many patients would be identified because of the 
1 million people data extraction pool, but a relatively 
low frequency of 214 was detected. It is judged that 
the endovascular SACE was relatively less frequently 
performed between 2002 and 2015, which is the subject 
of this study. Therefore, if it can be applied to the recent 
period as a protocol of this study, the study population 
may be increased, and subsequently further study may 

be needed.
The 214 patients who underwent SACE were divided 

into three groups: (1) continued use of antiplatelet agents 
(n=50), (2) discontinued antiplatelet use at a certain 
time (reasons unknown) (n=159), and (3) no use of anti-
platelet agents (n=5), except at the time of procedures. A 
lifetime use of antiplatelet agents is usual. In this study, 
the number of patients with discontinued antiplatelet 
therapy was around three times higher than those who 
continued to use antiplatelet agents (159/50=3.18). In 
other words, although the exact reason is unknown, it 
was confirmed that antiplatelet agent use was discon-
tinued in more patients than expected. Of course, this 
ratio is smaller than in the group (135/16=8.44 times) 
that underwent endovascular coil embolization assisted 
by other devices such as balloon-assisted coil emboliza-
tion and the group (292/31=9.42 times) that underwent 
only endovascular coil embolization, which is consistent 
with common sense (Table 3).

Among these three groups, multivariate analysis 

Fig. 2. Survival analysis according to the period of DAPT use.
DAPTG 3, 6, 9, 12, 13 – dual antiplatelet therapy (DAPT) use for less than three, six, nine, 12, and over 13 months
The unit of time is a month.
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including various confounding variables was conducted 
to determine the effect of continuation of antiplatelet 
agents on intracranial hemorrhage or cerebral infarction. 
As previous studies have reported an increased risk of 
bleeding due to antiplatelet use, the risk of intracranial 
hemorrhage could be higher in patients who continue 
to use antiplatelet agents than in other groups.6)8)9)16) 
However, in this study, the continuation of antiplatelet 
agents did not affect intracranial hemorrhage (p>0.05) 
(Table 4). In addition, DAPT use may also increase the 
risk of intracranial hemorrhage; however, in this study, 
the difference in the duration of DAPT use was not 
related to the risk of intracranial hemorrhage (p>0.05) 
(Table 4). Although most studies have also shown 
that antiplatelet agents increase the risk of intracra-
nial hemorrhage, in some studies, the use of low-dose 
aspirin was not related to intracranial hemorrhage, and 
this study also produced results in this context.5)14)21) 
Considering these results, the use of antiplatelet agents 
and the period of DAPT use are not related to intracra-
nial hemorrhage; therefore, it might not be necessary to 
discontinue antiplatelet agents because of concerns of 
bleeding, including intracranial hemorrhage.

Since antiplatelet agents are usually used as secondary 
preventive agents for cerebral infarction,15) the risk of 
cerebral infarction was expected to be lower in patients 
who continued to use antiplatelet agents than in patients 
who discontinued antiplatelet agents in this study. In 
contrast, the risk of cerebral infarction was expected to 
be higher in patients who discontinued than in those 
who continued antiplatelet agent use.

Nonetheless, in this study, discontinuation of anti-
platelet agents was not associated with the risk of cere-
bral infarction (p>0.05) (Table 5). In other words, when 
stents are used in cerebral aneurysms, it is not necessary 
to prolong antiplatelet agents for cerebral infarction 
prevention, which may seem to be due to the fact that 
the basic pathology of cerebral aneurysms is different 
from atherosclerosis. Several studies have reported 
similar results. In 2022, Goto et al. reported that discon-
tinuation of antiplatelet agents was performed in 147 
(71.7%) of 205 patients who underwent SACE and 

were followed for more than two years with no cere-
bral ischemic complications. Therefore, they suggested 
that discontinuation of antiplatelet agents should 
be cautiously considered.7) In 2022, Hong et al. also 
reported similar results, in which the discontinuation of 
antiplatelet agents was performed in 74 (61.6%) of 120 
patients who underwent SACE and were followed for 
more than six months with no cerebral ischemic compli-
cations. Therefore, they also suggested that it may be safe 
to discontinue antiplatelet agents after SACE in patients 
at low risk for ischemia, and the optimal time to discon-
tinue might be around 18–36 months after SACE.11)

The risk of cerebral infarction according to the 
period of DAPT use was 273 times higher (p=0.035) in 
patients who used DAPT for over 13 months than in 
other groups, which is contrary to the established fact. 
This group continued to use DAPT for over 13 months, 
which is longer than the typical period because cerebral 
atherosclerosis was thought to be very severe. In other 
words, it is estimated that DAPT was continued for 
over 13 months, not simply because the stent was used, 
but also because cerebral atherosclerosis was severe. 
Therefore, it would be natural to show a higher risk of 
cerebral infarction in this group. In addition, the use 
of antiplatelet agents other than aspirin reduced the 
risk of cerebral infarction (0.03 times, p=0.017), which 
is consistent with the established fact that antiplatelet 
agents reduce the risk of cerebral infarction.

The survival rate was higher in patients who continued 
than those who discontinued the use of antiplatelet 
agents, or those who did not use antiplatelet agents 
except for at time of procedures, and the survival rate of 
patients who discontinued antiplatelet agents was also 
higher than in those who did not use antiplatelet agents 
except at the time of procedures (p<0.0001). These risks 
would have been high because the death rate of the 
group that continued to use antiplatelet agents was zero. 
However, in terms of the risk of death, it may be better to 
continue antiplatelet agent use. As mentioned above, the 
continuation of antiplatelet agents does not have much 
to do with intracranial hemorrhage or cerebral infarc-
tion in the group with SACE for cerebral aneurysm, 
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but the continuation of antiplatelet agents is thought to 
affect the survival rate of patients in that group due to 
other unexplained factors.

In the survival analysis according to the period of 
DAPT use, the survival rate of patients was higher in 
all groups with more than three months than in the 
group with less than three months of antiplatelet therapy 
(p=0.00). Compared to the group that continued to use 
DAPT for less than three months, the mortality risk of 
patients who continued it up to six, nine, and 12 months 
and more than 13 months months was 0.1707, 0.1844, 
4.323e-09, and 0.04528 times respectively. That is, the 
mortality risk was lowest and highest in the group that 
continued antiplatelet therapy up to 12 and nine months, 
respectively. Thus, it was suggested that the period of 
DAPT was not significantly related to the occurrence of 
intracranial hemorrhage or cerebral infarction. There-
fore, although we could not explain the exact reason, it 
might be better to continue DAPT use for at least three 
months for patient survival, while continuation for up to 
12 months might be more advantageous.

This study has several limitations. As mentioned 
above, this study was based on insurance claims, with 
limited reliability of the accuracy of the specific diag-
nosis. Moreover, our data included only patients with 
at least one hospitalization experience for intracranial 
hemorrhage or cerebral infarction. In the case of insur-
ance claims, the diagnosis code can be entered even if 
there is only suspicion, and there is a possibility that 
the diagnosis code remains even if the suspicion is not 
confirmed. In patients with hospitalization experience, 
the diagnostic codes may be more accurate; however, the 
addition of more diagnostic codes and medicines can be 
expected to cause more confusion in the results. To over-
come these limitations, we included patients who were 
admitted with a diagnosis, including the 5th priority in 
the diagnosis of diseases. Nevertheless, there are still 
limitations but a more accurate result may be obtained if 
further studies are conducted to improve the operational 
definition of the disease. For example, the definition of 
disease is defined by using a drug for the disease and not 
only the diagnosis code; If the diagnosis code priority of 

disease is lowered over 5th priority for example 7th or 
10th, or is not only with regards to hospitalized patients 
for intracranial hemorrhage, but also to outpatients, the 
target group is increased. In addition, for the prescrip-
tion period of antiplatelet agents, we can know the date 
of prescription, but we do not know the number of days 
the agents were prescribed. Therefore, this study set a 
maximum prescription period of three months, but in 
fact it may be six months, so there may be an error in 
the study. These limitations can usually be overcome in 
large-scale data research; however, since this study was 
conducted on a smaller number of patients than initially 
expected, the credibility of this study is inevitably 
reduced. This is expected to be overcome if the study is 
conducted using more data in the future.

CONCLUSIONS

The continuation of antiplatelet agents did not affect 
the occurrence of intracranial hemorrhage or cerebral 
infarction; however, the survival rate of the group that 
continued antiplatelet agents was higher than that of 
other groups. The period of DAPT use did not affect the 
occurrence of intracranial hemorrhage or cerebral infarc-
tion, but the mortality risk in the group that continued 
for up to three months was the highest, so it would be 
better to maintain it for at least three months. Statisti-
cally, it might be recommended to continue DAPT use 
for 12 months because the survival rate was the highest 
in the group that continued DAPT use for 12 months.
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