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Background: Acute ST-segment elevation myocardial infarction (STEMI) is 
an emergency condition with a high risk of death if not promptly treated with  
a reperfusion strategy. Delayed transfer of STEMI patients to the catheterization 
room is associated with poor outcomes and high mortality. The data recording 
and transmission system is an important factor that may help shorten the time 
to access treatment.

Objective: To compare the time to reperfusion between 2 referral systems,  
the time-oriented transfer system with the traditional referral system.

Methods: The retrospective study of confirmed STEMI patients within 2 distinct 
timeframes: May 1, 2019, to March 31, 2020, for the traditional referral system; 
and May 1, 2022, to March 31, 2023, for the time-oriented referral system. 
Patients between April 1, 2020, and April 30, 2022, were excluded due to the 
COVID-19 pandemic outbreak.

Results: There were 330 (42.4%) patients referred through the traditional referral 
system, and 449 (57.6%) patients referred through the time-oriented referral 
system. Patients in both referral systems had comparable age and sex 
distributions. The Killip classification was also comparable. Patients in both 
referral systems were transferred from the community hospitals within 
comparable distance. The proportion of timely reperfusion was higher, and  
time to reperfusion were shorter than traditional referral system with statistically 
significant (median [IQR], 245 [160 - 340] and 203 [129 - 353] minutes, P < .05).

Conclusions: The new referral system can reduce total ischemic and reperfusion 
time. 
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Introduction

	 Acute ST-segment elevation myocardial infarction 
(STEMI) is an emergency condition with a high risk of 
death if not promptly treated with a reperfusion strategy.1 
Numerous studies have highlighted the criticality of 
reducing time to reperfusion in relation with lowering 
mortality.2-5 Therefore, organizing the care of these  
patients is crucial, and timely treatment is necessary.  
The American College of Cardiology Foundation (ACCF) 
and the American Heart Association (AHA),6 and the 
European Society of Cardiology (ESC) and European 
Association for Cardio-Thoracic Surgery (EACTS)7 
guidelines recommend a door-to-balloon time of 120 
minutes or less for STEMI patients initially arriving at  
or being transported from a non-percutaneous coronary 
intervention (PCI) capable hospital, as well as a door-to-
needle time of 30 minutes or less for STEMI patients who 
received fibrinolytic drug. The system of care for STEMI 
patients in community hospitals, including emergency and 
network referral systems, plays an important role in 
providing appropriate and timely treatment.8 However, 
despite these systems, the mortality rate remains high,  
and most patients still experience delayed access to 
treatment. Delayed transfer of STEMI patients to the 
catheterization room is associated with poor outcomes  
and high mortality.9, 10 Shortening the treatment access  
time is crucial at every stage of care for these patients.
	 The data transmission system is one important 
factor that may help reduce the time delay for treatment.11  
Time delay to reperfusion includes patient and system 
delay. Patient delay refers to the time from chest pain  
onset to the first medical contact (FMC) at a local  
non-PCI capable hospital, while system delay includes  
the delay to start fibrinolytic drugs or refer the patient to  
a PCI-capable hospital for primary PCI. To reduce the 
treatment access time, short and concise time intervals are 
essential at every stage of care for these patients, including 
from the first medical contact to electrocardiogram (ECG) 
diagnosis of STEMI, initiation of fibrinolytic drugs in a 
pharmaco-invasive strategy, and transfer time in a primary 

PCI strategy. The method of sending treatment data by 
writing letters lacks critical time-sensitive information  
for each stage of treatment, which may lead to a lack of 
awareness of treatment time and delays in accessing 
treatment. A time-oriented transfer protocol is a transfer 
protocol for referring physicians to record the time of 
STEMI care at every step, from symptom onset until time 
to reperfusion, ensuring that timing at every step follows 
the recommendations of standard guidelines before  
the patient is referred to a receiving PCI center.
	 This study aimed to compare the time to reperfusion 
between the time-oriented transfer protocol, by sending 
data via Google Forms, and the traditional method of 
using written referral letters in STEMI referral systems.

Methods

Study Design
	 This retrospective cohort study was conducted at 
Maharat Nakhon Ratchasima Hospital, which is responsible 
for caring for STEMI patients in Nakhon Ratchasima 
province. The study utilized data from the hospital’s 
database, including patient registration information, 
electronic medical records, and catheterization laboratory 
reports for STEMI patients. The time-oriented referral 
system was implemented on May 1, 2022. This system 
involved a protocol where referring hospitals have to  
input time-sensitive data related to STEMI patient care, 
including the time of symptom onset, arrival at the FMC, 
ECG recording time, diagnostic time, decision-making in 
treatment strategy, fibrinolytic drug administration time  
in the pharmaco-invasive strategy, and departure time  
from the referring hospital.

Participants
	 In these pilot study, there was no sample size 
calculation. This study identified all confirmed STEMI 
patients within 2 distinct timeframes: May 1, 2019, to 
March 31, 2020, for the traditional referral system; and  
May 1, 2022, to March 31, 2023, for the time-oriented 
referral system. Patients between April 1, 2020, and  
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April 30, 2022, were excluded due to the COVID-19 
pandemic outbreak, which could potentially interfere with 
the referral system. Patients were not transferred through 
the referral system, including those residing in urban areas  
and those residing outside of Nakhon Ratchasima province, 
were also excluded. To be eligible for inclusion in the  
study, patients needed to present themselves at community  
non-PCI capable hospital after the onset of symptoms and 
showed evidence of acute STEMI on their 12 leads ECG, 
with at least 1 mm of elevation in 2 contiguous peripheral 
or precordial leads.

Ethics
	 This study was approved by the Institutional Review 
Board of Maharat Nakhon Ratchasima Hospital, Thailand 
(No. 065/2023 on June 22, 2023).

Outcomes
	 The primary efficacy endpoint was the time to 
reperfusion, which included the time from symptom onset 
to reperfusion, door-to-balloon time, and door-to-needle 
time. The secondary endpoint was the clinical outcome, 
including in-hospital mortality.

Statistical Analysis
	 Categorical variables were presented as proportions 
and compared using the chi-square test or Fisher exact test. 
Normally distributed continuous variables were presented 
as mean and standard deviation (SD) and compared using 
the Student t test. Critical time intervals were presented  
as median and interquartile range (IQR) and compared 
using the Wilcoxon test. A multivariable binary regression 

analysis was performed to adjust baseline variable to 
compare the primary outcomes in the 2 groups. The clinical 
endpoints were analyzed by calculating the event rates for 
each study group, with a 2-sided P value of .05 considered 
statistically significant.

Results

	 Among STEMI patients in this study, 330 (42.4%) 
patients were referred through the traditional referral 
system (mean [SD] age, 64.7 [12.0] years), and 449 (57.6%) 
patients were referred through the time-oriented referral 
system (mean [SD] age, 64.5 [13.0] years). The smoking 
rates were also similar in both groups, with 44.8% in the 
traditional referral system group and 42.4% in the time-
oriented referral system group. The rates of diabetes and 
chronic kidney disease were comparable between the  
2 groups, but there were fewer cases of hypertension  
and dyslipidemia in the traditional referral system group. 
Anterior and inferior wall myocardial infarctions were 
observed equally in patients from both referral systems.  
The Killip classification was the same between the 2 groups 
but those who presenting with survivor post cardiac arrest 
were more frequent in the traditional referral system group 
(8.2% vs 2.9%, P = .001). The ischemic time delay from 
symptom onset to FMC was similar in both groups, at  
120 minutes. Primary PCI was performed more frequently 
in the time-oriented referral system group than in the 
traditional referral system group. Patients in both referral 
system were transferred from the community hospitals  
with the comparable distance (mean [SD], 63.0 [24.7]  
and 65.2 [25.5] km, P = .23) (Table 1).

Table 1.	 Patient Characteristics

Variable

No. (%)

P Value*Time-Oriented Refer

(n = 449)

Traditional Refer

(n = 330)

Age, mean (SD), y 64.5 (13.0) 64.7 (12.0) .83

Male 339 (75.5) 237 (71.8) .25

Smoking 201 (44.8) 140 (42.4) .52
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	 The angiographic outcomes, including the culprit 
vessel and thrombolysis in myocardial infarction (TIMI) 
flow were comparable between the 2 groups of the referral 
system, but there were more cases of triple vessel disease 
(TVD) in the time-oriented referral system group than in  
the traditional referral system group (Table 2).
	 The rates of the primary outcome, time to reperfusion, 
including the total ischemic time from onset to reperfusion, 
door-to-needle time, and door-to-balloon time (Table 3).
	 The total ischemic time was longer in the traditional 
referral system group than in the time-oriented referral 
system group (median [IQR], 245 [160 - 340] and  
203 [129 - 353] minutes, P < .05). Both the median  

door-to-balloon time and door-to-needle time were  
shorter in the time-oriented referral system group than  
in the traditional referral system group, with statistically 
significant. The time to reperfusion, door-to-balloon time, 
and door-to-needle time were determined (Figure 1).
	 The clinical outcome, in-hospital mortality was 9.1% 
equally in both the traditional referral system group and  
the time-oriented referral system group. After adjusted 
baseline variables included age, sex, comorbidity, smoking, 
location of myocardial infarction, number of coronary 
vessel diseases, culprit vessel, and Killip classification  
by multivariable binary regression model, there was no 
statistically significant (Table 4).

Table 1.	 Patient Characteristics (Continued)

Variable

No. (%)

P Value*Time-Oriented Refer

(n = 449)

Traditional Refer

(n = 330)

Comorbidity

Diabetes mellitus 113 (25.2) 75 (22.7) .43

Hypertension 200 (44.5) 118 (35.8) .01

Dyslipidemia 90 (20.0) 43 (13.0) .01

Chronic kidney disease 22 (4.9) 19 (5.8) .60

Location of myocardial infarction

Anterior wall 201 (44.8) 153 (46.4) .66

Inferior wall 219 (48.8) 167 (50.6) .61

Killip classification

I 267 (59.5) 187 (56.7) .43

II 81 (18.0) 49 (14.8) .24

III 33 (7.4) 24 (7.3) .97

IV 71 (15.8) 70 (21.2) .05

Post cardiac arrest survivor 13 (2.9) 27 (8.2) .001

Left ventricular ejection fraction, mean (SD), % 48.4 (13.9) 51.3 (13.8) .03

Time delay to FMC, median (IQR), min 120 (60 - 240) 120 (60 - 223) .64

Distance from referred hospital, mean (SD), km 63.0 (24.7) 65.2 (25.5) .23

Patients referred > 60 km 201 (44.8) 154 (46.7) .60

Length of stay, median (IQR), d 2 (2 - 4) 2 (2 - 4) 1.00

Primary PCI 296 (65.9) 168 (50.9) < .001

Abbreviations: FMC, first medical contact; IQR, interquartile range; PCI, percutaneous coronary intervention; SD, standard deviation.
* The statistical significance was determined at P < .05.
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Table 2.	 Result of Coronary Angiography

Variable

No. (%)

P Value*Time-Oriented Refer

(n = 449)

Traditional Refer

(n = 330)

Number of vessels

Single vessel disease 198 (44.3) 168 (51.1)

.02Double vessel disease 120 (26.8) 95 (28.8)

Triple vessel disease 129 (28.9) 66 (20.1)

Left main 39 (8.7) 21 (6.4) .23

Culprit vessel

Left anterior descending 193 (43.0) 140 (42.4)

.95
Right coronary artery 200 (44.5) 146 (44.2)

Left coronary circumflex 37 (8.2) 31 (9.4)

Left main 19 (4.2) 13 (3.9)

TIMI 0 - 1 at 1st angiography 242 (53.9) 159 (48.2) .24

Fail PCI 8 (1.8) 7 (2.1) .48

Abbreviations: TIMI, thrombolysis in myocardial infarction; PCI, percutaneous coronary intervention.
* The statistical significance was determined at P < .05.

Table 3.	 Time to Revascularization

Variable
Time-Oriented Refer 

(n = 449)

Traditional Refer 

(n = 330)
P Value*

Total ischemic time, median (IQR), min 203 (129 - 353) 245 (160 - 340) < .001

Time to revascularization

Door-to-needle time, median (IQR), min 20.5 (10 - 35) 40 (29 - 60) < .001

Door-to-balloon time, median (IQR), min 122.5 (90 - 156) 168 (140.5 - 216.5) < .001

Proportion of timely reperfusion

Door-to-needle time, 

No. of events/No. of patients (%)

110/153 (71.9) 51/162 (31.5) < .001

Door-to-balloon time, 

No. of events/No. of patients (%)

144/296 (48.6) 19/168 (11.3) < .001

Combine, No. (%) 254 (56.6) 70 (21.2) < .001

Abbreviation: IQR, interquartile range.
* The statistical significance was determined at P < .05.
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Discussion

	 The implementation of a time-oriented referral system 
significantly reduced the total ischemic time and time  
to reperfusion for STEMI patients transferred from  
local network hospitals. This reduction was mainly 
attributed to the shorter system delay within the hospital, 
specifically the door-to-balloon time and door-to- 
needle time. The key to this success may lie in with  
well-established data recording and sending system with  
a time-oriented protocol that ensures a shorter time to 

reperfusion and transfer time to the referral hospital while 
also facilitating early activation of the catheterization 
laboratory.
	 Studies such as the Danish Trial in Acute Myocardial 
Infarction-2 (DANAMI-2) have reported that shorter 
system delays are associated with reduced absolute 
mortality.12 Although there was a significant reduction in 
total ischemic time and time to reperfusion, this study did 
not find a significant difference in the rate of in-hospital 
mortality between the 2 groups that may be a small  
number of populations. However, a recent study on  

Table 4.	 In-Hospital Mortality

Variable

No. (%)
Crude RR 

(95% CI)

P  

Value*

Adjusted RR 

(95% CI)**

P  

Value*Time-Oriented Refer

(n = 449)

Traditional Refer 

(n = 330)

In-hospital mortality 41 (9.1) 30 (9.1) 1.00 (0.86 - 1.16) .99 0.96 (0.70 - 1.32) .81

Cardiovascular death 32 (7.1) 26 (7.9) 0.90 (0.55 - 1.49) .69 1.00 (0.37 - 2.67) .99

Abbreviations: CI, confidence interval; RR, relative risk.
* The statistical significance was determined at P < .05.
**Adjusted age group, sex, comorbidity, smoking, location of infarction, Killip classification, survival post cardiac arrest,  

left ventricular ejection fraction, culprit lesion, number of vessel disease, left main involvement, time to first medical 

contact and total ischemic time.

Figure 1.	 Time from Chest Pain Onset to Reperfusion, Door-to-Balloon Time, and Door-to-Needle Time Between  

	 2 Referral Systems

C
he

st
 P

ai
n 

O
ns

et
 to

 R
ep

er
fu

si
on

, m
in

245 (160 - 340) vs 203 (129 - 353), P < .001

A) Chest Pain Onset to Reperfusion B) Door-to-Balloon Time C) Door-to-Needle Time

168 (140.5 - 216.5) vs 122.5 (90 - 156), P < .001 40 (29 - 60) vs 20.5 (10 - 35), P < .001

D
oo

r-
to

-B
al

lo
on

 T
im

e,
 m

in

D
oo

r-
to

-N
ee

dl
e 

T
im

e,
 m

in

Traditional Refer Traditional Refer Traditional ReferTime-Oriented Refer Time-Oriented Refer Time-Oriented Refer

0 0 0

20
0

20
0

20
0

40
0

40
0

60
0

60
0

80
0

80
0

10
00

10
00

12
00

12
00

40
0

60
0

80
0

10
00

12
00



16   Rama Med J Vol.46 No.4 October - December 2023

Impact of a New Referral System on Time to Treatment in Referred STEMI Patients 

Compared With Traditional Referral System at Maharat Nakhon Ratchasima Hospital

References
1.	 GUSTO investigators.  

An international randomized trial 

comparing four thrombolytic 

strategies for acute myocardial 

infarction. N Engl J Med. 1993; 

329(10):673-682. doi:10.1056/ 

NEJM199309023291001

2.	 Keeley EC, Boura JA, Grines CL. 

Primary angioplasty versus 

intravenous thrombolytic therapy 

for acute myocardial infarction:  

a quantitative review of 23 

randomised trials. Lancet. 2003; 

361(9351):13-20. doi:10.1016/ 

S0140-6736(03)12113-7

3.	 Brodie BR, Hansen C, Stuckey TD, 

et al. Door-to-balloon time with 

primary percutaneous coronary 

intervention for acute myocardial 

infarction impacts late cardiac 

mortality in high-risk patients and 

patients presenting early after the 

onset of symptoms. J Am Coll 

Cardiol. 2006;47(2):289-295. 

doi:10.1016/j.jacc.2005.08.065

4.	 Sejersten M, Sillesen M,  

Hansen PR, et al. Effect on 

treatment delay of prehospital 

teletransmission of 12-lead 

electrocardiogram to a cardiologist 

in-hospital mortality reported that death rates have 
remained constant despite significant improvements in 
door-to-balloon time for patients receiving primary PCI  
for STEMI. This suggests that additional strategies are 
needed to reduce in-hospital mortality in this patient 
population.13 Increased focus on the total healthcare  
system delay may optimize the management of patients 
with STEMI and be the key to further improving  
survival rates. A network system approach to transfer 
STEMI patients can achieve sustained over years.14 
Implementing a time-oriented referral system for STEMI 
patients may help improve overall care and outcomes. 
However, further studies are needed to explore the  
potential benefits of improving patient outcomes,  
cost-effectiveness, and the feasibility of implementing  
such a system on a larger scale.15

	 When comparing our result of door-to-balloon time 
with those in South Korea, median door-to-balloon time  
of patients in time-oriented referral system was longer 
(122.5 vs 60 minutes).16

	 For future improvements in the time-oriented referral 
system, online source of patient transport information 
endeavors to create a mobile application. This application 
will include data of patient identity, current vital signs, 
timing of care in each step, laboratory data, and imaging 
data (such as ECG, x-ray, and echocardiogram [ECHO] 
examination) from the local hospital. Combined with  
a telemedicine via a mobile phone, this will facilitate  
real-time communication among physicians and include  

an online feedback tracking system for transport time  
and patient outcomes at the transferred hospital.
	 Patient delay from symptom onset to the first medical 
contact still appears to hinder the timely delivery of  
STEMI care. This may be due to a lack of population 
awareness regarding the signs and symptoms of STEMI.  
A public campaign program should be incorporated into  
the STEMI network program to educate people about 
rapidly contacting the nearest hospital or activating local 
emergency medical services (EMS) system by calling  
1669 if they suspected a heart attack, as this approach  
has been associated with shorter patient delay time.
	 This study had limitations. In this retrospective  
study, confounding variables could have influenced the 
results, and variables were not prespecified. This study  
was from a single hospital with a relatively small  
number of patients may not feasible for difference area. 
Additionally, comparing the 2 referral systems between 
different time frames may impact the analyses and 
interpretation of the findings.

Conclusions

	 This study compared the traditional referral system  
in STEMI patient by the written referral letter, with  
the time-oriented referral system through Google Forms. 
The implementation of the time-oriented referral system 
showed advantage in a reduction in total ischemic time  
and faster reperfusion times.



17Rama Med J Vol.46 No.4 October - December 2023

Impact of a New Referral System on Time to Treatment in Referred STEMI Patients 

Compared With Traditional Referral System at Maharat Nakhon Ratchasima Hospital

for immediate triage and direct 

referral of patients with ST- 

segment elevation acute myocardial 

infarction to primary percutaneous 

coronary intervention. Am J 

Cardiol. 2008;101(7):941-946. 

doi:10.1016/j.amjcard.2007.11.038

5.	 Henry TD, Sharkey SW,  

Burke MN, et al. A regional  

system to provide timely access  

to percutaneous coronary 

intervention for ST-elevation 

myocardial infarction. Circulation. 

2007;116(7):721-728. doi:10.1161/ 

CIRCULATIONAHA.107.694141

6.	 O’Gara PT, Kushner FG,  

Ascheim DD, et al. 2013 ACCF/AHA 

guideline for the management of 

ST-elevation myocardial infarction: 

a report of the American College  

of Cardiology Foundation/ 

American Heart Association  

Task Force on Practice Guidelines. 

J Am Coll Cardiol. 2013;61(4): 

e78-e140. doi:10.1016/j.jacc. 

2012.11.019

7.	 Neumann FJ, Sousa-Uva M, 

Ahlsson A, et al. 2018 ESC/EACTS 

Guidelines on myocardial 

revascularization. Eur Heart J. 

2019;40(2):87-165. doi:10.1093/ 

eurheartj/ehy394

8.	 Ma J, Dong X, Jin Y, Zheng ZJ. 

Health care quality improvement  

for ST-segment elevation 

myocardial infarction:  

a retrospective study based on 

propensity-score matching analysis. 

Int J Environ Res Public Health. 

2021;18(11):6045. doi:10.3390/ 

ijerph18116045

9.	 Cannon CP, Gibson CM,  

Lambrew CT, et al. Relationship of 

symptom-onset-to-balloon time  

and door-to-balloon time with 

mortality in patients undergoing 

angioplasty for acute myocardial 

infarction. JAMA. 2000;283(22): 

2941-2947. doi:10.1001/jama. 

283.22.2941

10.	 Terkelsen CJ, Sørensen JT,  

Maeng M, et al. System delay  

and mortality among patients  

with STEMI treated with  

primary percutaneous coronary 

intervention. JAMA. 2010;304(7): 

763-771. doi:10.1001/jama. 

2010.1139

11.	 Chen SJ, Lai KC, Shih FY, et al. 

Electronic referral system for 

transferred patients with acute 

myocardial infarction. J Med Sci 

Taiwan. 2015;35(6):248-253. 

doi:10.4103/1011-4564.173003

12.	 Nielsen PH, Terkelsen CJ,  

Nielsen TT, et al. System delay  

and timing of intervention in  

acute myocardial infarction  

(from the Danish Acute Myocardial 

Infarction-2 [DANAMI-2] trial).  

Am J Cardiol. 2011;108(6):776-781. 

doi:10.1016/j.amjcard.2011.05.007

13.	 Menees DS, Peterson ED,  

Wang Y, et al. Door-to-balloon time 

and mortality among patients 

undergoing primary PCI. N Engl  

J Med. 2013;369(10):901-909. 

doi:10.1056/nejmoa1208200

14.	 Wilson BH, Humphrey AD, 

Cedarholm JC, et al. Achieving 

sustainable first door-to-balloon 

times of 90 minutes for regional 

transfer ST-segment elevation 

myocardial infarction. JACC 

Cardiovasc Interv. 2013;6(10): 

1064-1071. doi:10.1016/j.jcin. 

2013.05.018

15.	 Park J, Choi KH, Lee JM,  

et al. Prognostic implications  

of door-to-balloon time and  

onset-to-door time on mortality  

in patients with ST-segment-

elevation myocardial infarction 

treated with primary percutaneous 

coronary intervention. J Am Heart 

Assoc. 2019;8(9):e012188. 

doi:10.1161/JAHA.119.012188

16.	 Dharma S. Comparison of real-life 

systems of care for ST-segment 

elevation myocardial infarction. 

Glob Heart. 2020;15(1):66. 

doi:10.5334/gh.343



18   Rama Med J Vol.46 No.4 October - December 2023

Corresponding Author:

พินิจ  แกว้สุวรรณะ 

ภาควชิาอายรุศาสตร์ 

โรงพยาบาลมหาราชนครราชสีมา

49 ถนนชา้งเผอืก

ต�ำบลในเมือง อ�ำเภอเมือง

นครราชสีมา 30000 ประเทศไทย

โทรศพัท ์+668 1593 5581

อีเมล dr.pinij@gmail.com

Rama Med J I Original Article

การศึกษาระยะเวลาในการเข้าถงึการรักษาของผู้ป่วยกล้ามเน้ือหัวใจตายเฉียบพลนัชนิด ST 

ยกสูง เปรียบเทยีบระหว่างระบบใหม่ในการส่งต่อผู้ป่วยกบัระบบการเขยีนใบส่งต่อแบบเดมิ 

ณ โรงพยาบาลมหาราชนครราชสีมา

พนิิจ  แก้วสุวรรณะ

ภาควชิาอายรุศาสตร์ โรงพยาบาลมหาราชนครราชสีมา นครราชสีมา ประเทศไทย

บทน�ำ: กลา้มเน้ือหวัใจตายเฉียบพลนัชนิด ST ยกสูงมีโอกาสในการเสียชีวติสูง

หากไม่ไดรั้บการรักษาอยา่งทนัท่วงที รวมถึงความล่าชา้ในการเขา้ถึงการรักษา 

ระบบส่งต่อท่ีดีอาจช่วยลดความล่าชา้ในการเขา้ถึงการรักษาได้

วัตถุประสงค์: เพื่อเปรียบเทียบระยะเวลาการเขา้ถึงการรักษาระหว่างผูป่้วย 

ในระบบส่งต่อแบบเดิมกบัระบบส่งต่อท่ีมีการก�ำหนดเวลา

วิธีการศึกษา: การศึกษายอ้นหลงัในผูป่้วยท่ีไดรั้บการวนิิจฉยักลา้มเน้ือหวัใจตาย

เฉียบพลนัชนิด ST ยกสูง ท่ีถูกส่งตวัมารับการรักษาใน 2 ช่วงเวลา คือ ช่วงระบบ

ส่งต่อแบบเดิม ตั้งแต่วนัท่ี 1 พฤษภาคม พ.ศ. 2562 ถึงวนัท่ี 31 มีนาคม พ.ศ. 2563 และ

ช่วงระบบส่งต่อใหม่ท่ีมีการก�ำหนดใหล้งเวลา ตั้งแต่วนัท่ี 1 พฤษภาคม พ.ศ. 2565 

ถึงวนัท่ี 31 มีนาคม พ.ศ. 2566 โดยเวน้ช่วงท่ีมีการระบาดของโรคโควดิ 19 ตั้งแต่

วนัท่ี 1 เมษายน พ.ศ. 2563 ถึงวนัท่ี 30 เมษายน พ.ศ. 2565 เน่ืองจากอาจส่งผลต่อ

เวลาในการส่งต่อผูป่้วย

ผลการศึกษา: ผูป่้วยถูกส่งตวัมาในระบบส่งต่อเดิม จ�ำนวน 330 คน คิดเป็น 

ร้อยละ 42.4 และถูกส่งมาในระบบท่ีมีการก�ำหนดใหล้งเวลาในการตรวจรักษา 

จ�ำนวน 449 คน คิดเป็นร้อยละ 57.6 โดยผูป่้วยทั้ง 2 กลุ่ม มีอาย ุเพศ ความรุนแรง

ของโรค และระยะทางท่ีถูกส่งต่อมาไม่แตกต่างกนั ผลการศึกษาพบวา่ ผูป่้วยท่ีถูก

ส่งมาในระบบใหม่มีระยะเวลาในการเขา้ถึงการรักษาไดดี้กวา่ในระบบเก่าอยา่งมี

นยัส�ำคญั (median [IQR], 245 [160 - 340] และ 203 [129 - 353] นาที, P < . 05)

สรุป: ระบบการส่งต่อผูป่้วยแบบใหม่ช่วยลดระยะเวลาในการเขา้ถึงการรักษา

ค�ำส�ำคญั: กลา้มเน้ือหวัใจตายเฉียบพลนัชนิด ST ยกสูง  ระบบการส่งต่อผูป่้วย  

ความล่าชา้ในการเขา้ถึงการรักษา
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