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Application of quality control circle in improving sequential treatment process of antiplatelet agents in patients
with acute ischemic stroke after endovascular treatment

JIANG Yi, SHEN Fang, WU Xiongfeng, ZHANG Minmin, ZHANG Yongwei, YU Longjuan’
Neurovascular Center, The First Affiliated Hospital of Naval Medical University (Second Military Medical University), Shanghai
200433, China

[ Abstract ]| Objective To evaluate the effect of problem-solving quality control circle (QCC) in regulating the
use of antiplatelet agents in patients with acute ischemic stroke (AIS) after endovascular treatment. Methods A QCC
was established, and the theme of the activity was “shortening the sequential treatment time of antiplatelet agents in AIS
patients after endovascular treatment”. From Jan. 2019 to Dec. 2020 (before the implementation of the QCC), 121 AIS patients
who underwent mechanical thrombectomy and bridging sequential treatment of antiplatelet agents in our center were enrolled.
The main factors affecting the time of sequential treatment of antiplatelet agents were analyzed, and the QCC intervention
measures for improving the current situation were proposed. In addition, 95 AIS patients who received the same treatment
in our center from Jan. to Dec. 2021 (after the implementation of the QCC) were enrolled to implement the intervention
measures of problem-solving QCC, and the application was evaluated and analyzed. Results There were no significant
differences in age, gender, admission National Institutes of Health stroke scale score, or onset-to-recanalization time between
the pre- and post-QCC groups (all P>0.05). Before the implementation of the QCC, the duration of drug interruption was 133
(110, 175) min, the sequential treatment time was 367 (183, 496) min, and the non-compliance rate of sequential treatment
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time was 45.5% (55/121). According to Plato’s 80/20 rule, the main reasons for the non-compliance of sequential treatment
time were long waiting time for computed tomography (CT) examination (36.4%, 20/55), waiting time for interpretation
of CT results >60 min (27.3%, 15/55), and nurses not knowing the patients’ oral medication time (20.0%, 11/55). After
the implementation of the QCC, the duration of drug interruption was 38 (25, 71) min, the sequential treatment time was
257 (210, 298) min, and the non-compliance rate of sequential treatment time was 7.4% (7/95), which were significantly
different from those before the implementation of the QCC (all <<0.001). Before and after the implementation of the QCC,
3 and 2 patients had symptomatic intracranial hemorrhage within 7 d of sequential treatment, and the difference was not
significant (P>0.05); there was no gastrointestinal bleeding within 7 d of sequential treatment. Conclusion The application
of problem-solving QCC can standardize the administration process of antiplatelet agents for AIS patients after mechanical
thrombectomy, shorten the duration of drug interruption of patients, specify the bridging time of oral drugs, and improve the
medication safety of patients.

[ Key words | problem-solving quality control circle; acute ischemic stroke; endovascular treatment; antiplatelet
agents; sequential therapy; tirofiban
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Tab 1 Reasons for non-compliance of sequential treatment time in AIS patients before implementation of QCC

N=55
Reason n Proportion/% Cumulative proportion/%
Long waiting time for CT 20 36.4 36.4
Waiting time for CT interpretation results >>60 min 15 27.3 63.6
The nurses did not know when the patients took oral medication 11 20.0 83.6
The doctors did not order 5 9.1 92.7
Unprepared medicine 2 3.6 96.4
Dysphagia without gastric tube 2 3.6 100.0

QCC: Quality control circle; AIS: Acute ischemic stroke; CT: Computed tomography.
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(ldentiﬁed AIS patients and input PDA)

The family members signed the
surgical and tirofiban use consent

v

Doctors calculated medication dose

v

Based on DSA results, the doctors decided to
use tirofiban, which was confirmed by PDA

The stroke nurses verified the doctors’
—» orders, prepared the medication, and
confirmed using the PDA

Discontinuation of medication |<—CT showed ICH—| Head CT was reviewed after EVT

CT showed ICH

Went out for CT [«

A

Continued micropumping
tirofiban until 24 h after EVT

LCT showed no ICH —>|Aspirin and clopidogrel 300 mg each orally

Tirofiban dose was halved after
4 h and stopped after 12 h

v

Aspirin 100 mg/d and clopidogrel
75 mg/d after 24 h orally

NIHSS score increased

—— NIHSS score increased

CT showed no ICH

\ 4

B 1 S£HE QCC FHm/MRZs¥{ERRREE
Fig1 Flow chart of antiplatelet treatment procedure after implementation of QCC
QCC: Quality control circle; AIS: Acute ischemic stroke; PDA: Personal digital assistant; DSA: Digital subtraction angiography; CT:
Computed tomography; EVT: Endovascular treatment; ICH: Intracranial hemorrhage; NIHSS: National Institutes of Health stroke scale.
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Tab 2 Baseline characteristics of AIS patients before and after implementation of QCC

Characteristic Pre-QCC group N=121 Post-QCC group N=95 Statistic P value
Agelyear,x s 63.761+10.23 65.13+11.48 t=1.39 0.240
Male, n (%) 92 (76.0) 81 (85.3) =025 0.671
NIHSS score at admission, M (Q,, Op) 17 (12, 20) 16 (12, 19) Z=0.45 0.653
ASPECTS, M (Q,, Oy) 8.0 (7.0, 10.0) 8.5(7.0,10.0) Z=0.49 0.625
Onset-to-recanalization time/min, M (Q,, Q) 290 (215, 364) 275 (246, 327) Z=0.04 0.980

QCC: Quality control circle; AIS: Acute ischemic stroke; NIHSS: National Institutes of Health stroke scale; ASPECTS: Alberta
Stroke Program early computed tomography score; M (Q,, Op): Median (lower quartile, upper quartile).

22 AMERAIN L ERE SR BEY
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T T 5 S sh T 4l (P<<0.001) o i 5 LG
G H B AR IE RN (74%—455%) / (14.3%—

45.5% ) X100%=122.1%, # %K [7.4%—45.5%]|/
45.5% X 100%=283.7%. & WG Shnrdl 3 il
JEEIRIT 7 d P9 R R A TP L, A P B
Je2H 2 50 BRREAR PR SN H i, W 2H 25 S e ge i e
HEX (P>005) ., W3, MARFFEIAIT7d
W TCIHAIE & . X451 47R ALS IS
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*3 i QCC RIEHA AIS BENERHARILE
Tab 3 Comparison of tangible effects of AIS patients before and after implementation of QCC

Outcome Pre-QCC group N=121  Post-QCC group N=95 Statistic P value
Duration of drug interruption/min, M (Q;, Oy) 133 (110, 175) 38 (25,71) Z=7.396 <0.001
Sequential treatment time/min, M (Q,, Q) 367 (183, 496) 257 (210, 298) Z=5.694 <0.001
Non-compliance of sequential treatment time, 7 (%) 55 (45.5) 7(7.4) 7 =37.721 <0.001
Symptomatic intracranial hemorrhage, 7 (%) 3(2.5) 2(2.1) 7=0.033 0.856

QCC: Quality control circle; AIS: Acute ischemic stroke; M (Q;, O.): Median (lower quartile, upper quartile).
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