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VERSION 1 - REVIEW 

REVIEWER FRANCESCO PELLICCIA 
UNIVERSITY OF ROME SAPIENZA  
DEPARTMENT OF CARDIOVASCULAR SCIENCES  
ITALY 

REVIEW RETURNED 25-Feb-2016 

 

GENERAL COMMENTS This is an interesting manuscript which addresses an important 
point. The authors should improve the English style of the 
manuscript. Also, the Introduction section should be shortened. 
Limitations should be more clearly stated at the end of the 
Discussion section. 

 

REVIEWER Giampaolo Niccoli, MD, PhD, FESC 
Catholic University of Rome, Italy 

REVIEW RETURNED 13-Apr-2016 

 

GENERAL COMMENTS This manuscript assess the impact of a critical pathway based on a 
computerized physician order entry system for STEMI on door to 
balloon time (DBT) and clinical outcome according to time of 
presentation either on or off hours or during weekdays vs weekend. 
The authors show that this system equalizes DBT and clinical 
outcome independently of presentation time. The study is well 
written an I have just few comments:  
 
1) Please discuss the role of pre-hospital system activation as DBT 
may have little impact on outcome if pre-hospital time are longer.  
 
2) How do you explain a very high rate of angiographies without a 
final STEMI diagnosis? Please discuss.  
 
3) Is there any verification mode for the SMS reception?  
 
4) Please clarify the role of on call cardiologist in decision making.  
 
5) The discussion is too long and should be reduced to 3 pages.  
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REVIEWER Nicolas Danchin 
HEGP, Paris, France 

REVIEW RETURNED 06-May-2016 

 

GENERAL COMMENTS This study intends to prove that a computerised algorithm can erase 
potential differences in time to reperfusion therapy and early 
outcomes in AMI patients admitted to the emergency departments of 
2 large academic hospitals during on-hours vs off-hours.  
 
Unfortunately, I fail to really understand how the computerised 
algorithm differs from what a conventional management strategy 
would do. In addition, the study is really underpowered to really give 
the possibility to document differences in the end-points chosen.  
I am also concerned by the applicability of the algorithm: the 2 
hospitals have case loads of 65000 and 85000; yet, only 488 
patients were included in the study. This means that most patients 
presenting with chest pain are not managed with the computerised 
algorithm.  
Minor point: I don't understand what the exclusion criterion "ST-
segment elevation on follow-up ECG" means. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: FRANCESCO PELLICCIA  

Institution and Country: UNIVERSITY OF ROME SAPIENZA DEPARTMENT OF CARDIOVASCULAR 

SCIENCES, ITALY  

Competing Interests: NONE DECLARED  

 

This is an interesting manuscript which addresses an important point.  

Response: We would like to express our appreciation to Professor Pelliccia for taking the time to 

review our manuscript.  

 

 

The authors should improve the English style of the manuscript.  

Response: The revised manuscript and responses to the reviewer comments have been edited by a 

native English editor from the Department of Research Affairs, Yonsei University College of Medicine 

and by the professional English language scientific editing staff at Editage of Cactus Communications 

Inc.  

 

Also, the Introduction section should be shortened.  

Response: We have revised the manuscript to reflect the reviewer’s comment.  

Limitations should be more clearly stated at the end of the Discussion section.  

Response: We have revised the ‘Limitations’ section of the revised manuscript, as follows:  

 

“The present study should be considered in the context of several limitations. First, it was impossible 

to perform a direct internal comparison with clinical data obtained before the implementation of a CP 

based on the CPOE system, because it was difficult to select a cohort with similar inclusion criteria as 

that of our current study population. Further studies are needed to assess the outcomes before and 

after the implementation of a CP based on CPOE for patients with AMI. Second, we only assessed 

short-term mortality and time factors in a relatively small population during a 30-day period and a 

single LOS. In the future, prospective multicenter studies with a larger number of patients will be 
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needed to confirm the usefulness of implementation of this CP in terms of the time factors and 

mortality, including long-term outcomes, in patients with STEMI. Lastly, delayed diagnosis of STEMI 

and the presence of severe disease can increase the door-to-balloon time and mortality; however, 

patients who experienced return of spontaneous circulation after out-of-hospital cardiac arrest or ST-

segment elevation on follow-up ECG only were not included in the present study, because it would 

have been impossible to compare the time factors based on the arrival time to the ED for these 

patients.”  

 

 

 

 

 

 

Reviewer: 2  

Reviewer Name: Giampaolo Niccoli, MD, PhD, FESC  

Institution and Country: Catholic University of Rome, Italy  

Competing Interests: none declared  

This manuscript assess the impact of a critical pathway based on a computerized physician order 

entry system for STEMI on door to balloon time (DBT) and clinical outcome according to time of 

presentation either on or off hours or during weekdays vs weekend. The authors show that this 

system equalizes DBT and clinical outcome independently of presentation time. The study is well 

written and I have just few comments:  

Response: We would like to express our appreciation to Professor Niccoli for taking the time to review 

our manuscript.  

 

1) Please discuss the role of pre-hospital system activation as DBT may have little impact on outcome 

if pre-hospital time are longer.  

Response: Thank you for your important comment. Recently, the total time to treatment was 

suggested as an important measure, because the majority of the prehospital time is spent on the 

scene in cases of STEMI 1. Many studies have shown that delays in treatment increase the risks of 

mortality and adverse cardiac outcomes 1, and a total time to treatment within 120 minutes, based on 

a prehospital time of 30 minutes and a door-to-balloon time of 90 minutes, is associated with 

decreased risk of serious outcomes 1.  

The current guidelines suggest a first medical contact-to-device time system within 90 minutes as the 

optimal time for treatment 1 2 3. Ostrzycki et al. demonstrated that, in Poland, only 18% of patients 

reached an intervention center within the first 120 minutes of the onset of STEMI symptoms, and the 

delay of the time from onset of symptoms to successful PCI was closely associated with poor short-

term outcomes 2.  

Consequently, the prehospital time is an important component of the total time to treatment. Besides 

decreasing the door-to-balloon time, additional efforts are needed to reduce the prehospital time after 

symptom onset, such as increased education efforts and campaigns for the general population and 

EMS, coordination between the EMS and ED, performance of 12-lead ECG by the EMS at the site of 

first medical contact, and prehospital transmission of ECG 1.  

We have revised the ‘Discussion’ section of the revised manuscript, as follows:  

The delay of the time from onset of symptoms to successful PCI was closely associated with poor 

short-term outcomes17. The current guidelines suggest a first medical contact-to-device time system 

within 90 minutes as the optimal time for treatment 5 17 18. Besides decreasing the door-to-balloon 

time, additional efforts are needed to reduce the prehospital time after symptom onset, such as 

increased education efforts and campaigns for the general population and EMS, coordination 

between the EMS and ED, performance of 12-lead ECG by the EMS at the site of first medical 

contact, and prehospital transmission of ECG 18.  
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2) How do you explain a very high rate of angiographies without a final STEMI diagnosis? Please 

discuss.  

Response: Thank you for your important comment. When a patient has at least one ECG warning 

criterion, that is, one of the predetermined ST-segment elevations, on ED arrival within 12 hours of 

the onset of symptoms, the patient is enrolled in our FIRST CP. According to the ACC/AHA guidelines 

for the management of patients with STEMI, which state that, for patients with ST elevation on 12-

lead ECG and symptoms of STEMI, reperfusion therapy should be initiated as soon as possible and is 

not contingent on a biomarker assay (Level of Evidence: C) 3, we performed emergency coronary 

angiography in many of these cases.  

As mentioned above, Ostrzycki et al. demonstrated that only 18% of patients reached an intervention 

center within the first 120 minutes of the onset of STEMI symptoms and that the delay of the time 

from onset of symptoms to successful PCI was closely associated with poor short-term outcomes 2. 

Besides decreasing the door-to-balloon time, increased education efforts and campaigns for the 

general population and EMS dispatchers may reduce the prehospital time after symptom onset 1.  

The low level of awareness of the public and EMS in Korea may lead to the importance of rapid 

recognition, diagnosis, and treatment of ACS and cardiac arrest being neglected. Frequently, patients 

with STEMI do not exactly describe symptoms characteristic of STEMI. Despite risk stratification in 

the ED by the on-call cardiologist, it is thus possible that our cardiologists might aggressively conduct 

primary PCI, considering the characteristics of our population.  

In the present study, we focused on actively improving the door-to-balloon and door-to-data times in 

the hospital to compensate for any prehospital delays. In this CP, we selected patients with suspected 

STEMI and vague symptoms. Preferentially, patients with typical or non-specific suspected symptoms 

of AMI (chest pain, epigastric pain, syncope, dizziness, vertigo, shock, dyspnea, nausea, or vomiting) 

should be examined simultaneously as a 12-lead ECG is performed in the triage area.  

We have revised the ‘Discussion’ section of the revised manuscript, as follows:  

The low level of awareness of the public and EMS in Korea may lead to the importance of rapid 

recognition, diagnosis, and treatment of ACS and cardiac arrest being neglected. Frequently, patients 

with STEMI do not exactly describe symptoms characteristic of STEMI. Despite risk stratification in 

the ED, it is thus possible that cardiologists might aggressively conduct primary PCI.  

 

3) Is there any verification mode for the SMS reception?  

Response: Thank you for your important comment. Our CPOE system represents information of the 

SMS sending in real-time. Thus, unfortunately, we cannot directly verify the SMS reception in our 

system. However, all members can indirectly identify SMS reception using the CPOE system and 

directly by using their mobile phone. After activation of the FIRST CP, predetermined orders are also 

activated using CPOE. All members who receive an SMS should change the status of the charging 

order using CPOE from “order” to “registration”. In addition, we are planning on upgrading the CPOE 

system for verification of SMS reception according to comments of the Joint Commission 

International.  

We have recently revised a similar system of critical value report (CVR) using an URL (Figure). When 

physicians receive a CVR by SMS via the CPOE system, they click on the URL in the CVR. The SMS 

reception can be identified using our CPOE system. Similarly, in the future, the emergency physician 

will activate the FIRST CP using the CPOE system. The CPOE system automatically will send an 

SMS to predetermined physicians and technicians who will click on the URL in the SMS for CP 

activation. All members can comprehensively confirm the SMS reception of CP members in the CPOE 

system.  

We have added this point to method of manuscript below.  

After activation of the FIRST CP, predetermined orders are also activated using CPOE. All members 

who receive an SMS should change the status of the charging order using CPOE from “order” to 

“registration”. All members can indirectly identify SMS reception using the CPOE system and directly 

by using their mobile phone.  
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4) Please clarify the role of on call cardiologist in decision making.  

Response: Thank you for your important comment. All members of the CP can share ECG data and 

information of patients in real time using the CPOE system, including electronic medical records. The 

on-call cardiologists first assess the ECG for STEMI, symptoms characteristics, medical history of the 

patient, and risk stratification in the emergency department. Subsequently, they determine whether 

emergent thrombolytic treatment is indicated or whether PCI is considered as a delayed procedure. 

Furthermore, they decide whether intravenous t-PA or primary PCI is suitable for the treatment. 

Finally, they decide to deactivate the FIRST program using CPOE.  

We have added this point to method of manuscript above.  

5) The discussion is too long and should be reduced to 3 pages.  

Response: According to this comment, we have substantially shortened the discussion. We made 

effort to reduce discussion according to your comment. However, we regret that the discussion of 

manuscript was reduced to 4 pages because we should include responses to your important 

comments. Please, permit inevitable situation.  

1. Chughtai H, Ratner D, Pozo M, et al. Prehospital delay and its impact on time to treatment in ST-

elevation myocardial infarction. The American journal of emergency medicine 2011;29(4):396-400.  

2. Ostrzycki A, Sosnowski C, Borowiec-Kocanda A, et al. Pre-hospital delay of treatment in patients 

with ST segment elevation myocardial infarction undergoing primary percutaneous coronary 

intervention: experience of cardiac centre located in the vicinity of the centre of Warsaw. Kardiologia 

polska 2008;66(6):609-14; discussion 15-6.  

3. O'Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/AHA guideline for the management of ST-

elevation myocardial infarction: executive summary: a report of the American College of Cardiology 

Foundation/American Heart Association Task Force on Practice Guidelines: developed in 

collaboration with the American College of Emergency Physicians and Society for Cardiovascular 

Angiography and Interventions. Catheterization and cardiovascular interventions : official journal of 

the Society for Cardiac Angiography & Interventions 2013;82(1):E1-27.  

 

 

 

Reviewer: 3  

Reviewer Name: Nicolas Danchin  

Institution and Country: HEGP, Paris, France  

Competing Interests: None  

Response: We would like to express our appreciation to Professor Danchin for taking the time to 

review our manuscript.  

 

This study intends to prove that a computerized algorithm can erase potential differences in time to 

reperfusion therapy and early outcomes in AMI patients admitted to the emergency departments of 2 

large academic hospitals during on-hours vs. off-hours.  

 

Unfortunately, I fail to really understand how the computerised algorithm differs from what a 

conventional management strategy would do.  

Response: We regret that detail explanations for these points were not provided because of the 

limited space in the original manuscript. First of all, it should be noted that emergency systems and 

situations significantly differ between countries at the developing stages for EMS such as South 

Korea and China and developed countries such as for example France, Japan, and North America. 

Thus, the specific situations of developing countries for EMS, including South Korea, must be 

considered.  

Second, in South Korea, all emergency departments are easily accessible, because all citizens 

receive benefits from the national health insurance. Serious overcrowding of the ED in most hospitals 

is a critical issue in Korea. In addition, the low level of awareness of the public and EMS in Korea has 

led to the importance of rapid recognition, diagnosis, and treatment of ACS and cardiac arrest being 
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neglected. Park et al. showed that the mean symptom onset-to-door time was 255 ± 285 (median, 

150) min in Korea 1. Further, Peng et al. suggested that the median prehospital delay time was 130 

minutes in Chinese STEMI patients and concluded that more efforts should be taken to educate the 

public about the symptoms and signs of STEMI to increase its recognition 2.  

Currently, 12-lead prehospital transmission ECG by the EMS is not performed at the site of first 

medical contact, and the cooperation between the EMS and ED is still insufficient in countries with 

developing EMS. Recognition of the causes of delays during each interval and implementation of 

strategies to reduce these delays are needed to reduce the overall delays of access to reperfusion 

therapy. For example, community health education is necessary to reduce the time from symptom 

onset to calling the EMS, and a hospital-based CP and quality improvement are required to reduce 

the door-to-balloon time.  

Using the CPOE system described in the present study, we aim to compensate these critical 

prehospital delays. First, it is highly difficult to attenuate prehospital delays in the hospital. 

Furthermore, we focus on actively improving the door-to-balloon times and door-to-data time in the 

hospital to compensate for the prehospital delays. Especially, we select suspected STEMI patients 

with vague symptoms; such patients with typical or non-specific suspected symptoms of AMI (chest 

pain, epigastric pain, syncope, dizziness, vertigo, shock, dyspnea, nausea, or vomiting) should be 

examined simultaneously using a 12-lead ECG in the triage area.  

An ED physician in the triage area activates the FIRST program by selecting the activation icon on the 

order entry window using CPOE. Once the program is activated, the name of the patient is highlighted 

in bright yellow in the patient list; thus, each team member can easily and immediately recognize the 

patients in the FIRST program. All members of the CP can share ECG data and patient information in 

real time using the CPOE system, including electronic medical records. The mobile phone number of 

each member of the FIRST team has been previously registered in a computerized order-entry 

database for physicians, and a program that links the consultation orders to an automated SMS has 

been developed. The SMS text is immediately transmitted to members of the team after consultation. 

All team members can be simultaneously alerted by CPOE and SMS in and out of the hospital. 

Furthermore, predetermined medical orders for blood tests are automatically displayed, and an alarm 

with a beeping sound and pop-up window are added to the technician’s CPOE monitor. Thus, at the 

same time as medical orders are submitted, laboratory technicians are alerted and can prepare for 

the arrival of blood samples. The on-call cardiologist and coronary catheterization staff are also 

alerted and can prepare for the arrival of the patient. These preparations enable immediate and rapid 

examinations. Practice guidelines for decision support and disease-specific order sets can be 

embedded in the CPOE system.  

In clinical practice, a CPOE system based on predetermined order sets is not simply a computer 

network, but can provide many communication advantages, including clarification and tracking of the 

completion of orders and errors. Our FIRST protocol based on a CPOE system facilitates the 

simultaneous utilization of a multidisciplinary team approach, which has benefits for reducing medical 

errors and improving the quality of the critical process. Operation of a STEMI code system requires 

many resources, effective communication between staff members of various departments, and 

adequate monitoring with feedback to continually improve the system. Compared with the 

conventional management strategy, CPOE is an information technology application and a process 

that permits physician to enter medical orders electronically into a computer linked to a hospital 

information system 3 4.  

These medical orders are communicated over a computer network linked to a hospital information 

system with physicians, nurses, technicians, and other staff in various departments 3 4. Therefore, 

CPOE allows physicians to provide accurate and rapid medical order entry and enables relevant staff 

to access necessary information immediately 3 4. Because this permits capture of time data for 

individual steps more easily and objectively, it is useful for monitoring the program’s efficacy and to 

provide feedback 3 4. In other words, CPOE has potential merits because it provides real-time linkage 

of orders and feedback, as well as a tool for implementation of specific protocols 3 4. This system 

may also decrease the workloads of emergency healthcare providers 5 and may improve critical care 
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pathways for diverse emergency conditions 3 4.  

 

In addition, the study is really underpowered to really give the possibility to document differences in 

the end-points chosen.  

Response: Thank you for this comment. We agree with your comment and have intensively discussed 

this point with our statisticians before the study. However, the objective of this study was to 

investigate the usefulness of a CP using CPOE in patients with STEMI. As exploratory research for a 

suggestion of guidelines in related studies, our study compared several outcomes among four groups 

according to the arrival time in ED. The post-hoc power analyses were conducted with all outcomes. 

Although some outcomes revealed low power, some conversely showed high power. Because the null 

hypothesis was that all outcomes would be similar among the groups in our study, unavoidably, large 

sample sizes are needed to statistically satisfy all outcomes. Although this retrospective observational 

study was performed in two institutions during two years and our CP was conducted using strict 

inclusion criteria, a total of 488 STEMI patients out of 1043 consecutive patients were included in this 

study, which may be inadequate. Compared with generally retrospective study, it may be relatively 

appropriate sample size. As mentioned above, as the objective of this study was to investigate the 

usefulness of CP using CPOE in patients with STEMI, we did not confirm the interpretation of the 

results of the study. Second, we only assessed short-term mortality and time factors in a relatively 

small population during a 30-day period and a single length of stay. In the future, prospective 

multicenter studies with a larger number of patients will be needed to confirm the usefulness of our 

system for the implementation of CP in terms of time factors and mortality, including long-term 

outcomes, in patients with STEMI.  

We have revised the manuscript to reflect the reviewer’s comment.  

Second, we only assessed short-term mortality and time factors in a relatively small population during 

a 30-day period and a single LOS. In the future, prospective multicenter studies with a larger number 

of patients will be needed to confirm the usefulness of implementation of this CP in terms of the time 

factors and mortality, including long-term outcomes, in patients with STEMI.  

I am also concerned by the applicability of the algorithm: the 2 hospitals have case loads of 65000 

and 85000; yet, only 488 patients were included in the study. This means that most patients 

presenting with chest pain are not managed with the computerised algorithm.  

Response: In South Korea, all emergency departments are easily accessible because all citizens 

receive benefits from national health insurance. Serious overcrowding of the ED in most hospitals is a 

critical issue in Korea. Hence, most EDs have large annular burdens compared to in other countries. 

Moreover, the guidelines include criteria for CP activation based on both the ECG criteria in the 

standard STEMI guidelines and the duration after the onset of chest pain. When a patient has at least 

one ECG warning criterion by predetermined ST-segment elevations on ED arrival within 12 hours of 

the onset of symptoms, an ED physician in the triage area activates the FIRST program by selecting 

the activation icon on the order entry window. Therefore, compared with the total annular burden, the 

number of patients included in this study seems small because of the strict predetermined ECG and 

arrival time criteria and the easy accessibility of EDs in Korea. We have revised the following 

sentence to avoid any confusion:  

“When a patient had at least one ECG warning criterion and arrived within 12 hours of the onset of 

symptoms”  

“When a patient had at least one ECG warning criterion by predetermined ST-segment elevations on 

ED arrival within 12 hours of the onset of symptoms”  

 

Minor point: I don't understand what the exclusion criterion "ST-segment elevation on follow-up ECG" 

means.  

Response: "ST-segment elevation on follow-up ECG" refers to patients admitted to the ED within 12 

hours of the onset of chest pain who did not reveal the specified ST-segment elevations of the ECG 

criteria on the initial ECG in the ED. However, because of ongoing chest pain, patients without ST-

segment elevations were continuously assessed ECG during the ED stay, and these patients often 
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reveal ST-segment elevations on the follow-up ECG. Such patients were excluded because the 

delayed door-to-data time can affect the total door-to-balloon time.  

We have added this point to method of manuscript above.  

 

1. Park JH, Ahn KO, Shin SD, et al. The first-door-to-balloon time delay in STEMI patients undergoing 

interhospital transfer. The American journal of emergency medicine 2016;34(5):767-71.  

2. Peng YG, Feng JJ, Guo LF, et al. Factors associated with prehospital delay in patients with ST-

segment elevation acute myocardial infarction in China. The American journal of emergency medicine 

2014;32(4):349-55.  

3. Heo JH, Kim YD, Nam HS, et al. A computerized in-hospital alert system for thrombolysis in acute 

stroke. Stroke; a journal of cerebral circulation 2010;41(9):1978-83.  

4. Nam HS, Han SW, Ahn SH, et al. Improved time intervals by implementation of computerized 

physician order entry-based stroke team approach. Cerebrovascular diseases (Basel, Switzerland) 

2007;23(4):289-93.  

5. Kim MJ, Park JM, Je SM, et al. Effects of a short text message reminder system on emergency 

department length of stay. International journal of medical informatics 2012;81(5):296-302. 

 

VERSION 2 – REVIEW 

REVIEWER FRANCESCO PELLICCIA 
UNIVERSITY OF ROME SAPIENZA  
ITALY 

REVIEW RETURNED 20-Jun-2016 

 

GENERAL COMMENTS The manuscript has been revised appropriately and can be accepted 
in its present form 
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