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tive scoring prediction systems were concluded 
through lots of clinical practice such as GRACE, 
TIMI and SIRS scoring, etc. (2). Risk stratifica-
tion in GRACE scoring system was firstly recom-
mended in latest guidelines of ACS administra-
tion and treatment published by ACC/AHA and 
ESC in 20073. With treatment procedures “emer-
gency triage” and “green channel” for coronary 
heart disease patients are emphasized in China 
and programmed clinical and nursing paths are 
established, treatment efficiency and achievement 
ratio of ACS patients are significantly improved4. 
This study provides a reference for improving 
nursing quality by analyzing the application of 
GRACE scoring system and specialized emer-
gency nursing mode.

Patients and Methods

Patients 
135 ACS patients in this hospital from Octo-

ber 2014 to October 2015 were selected and they 
were suffering from chest distress, chest pain and 
dizziness, with (or without) basic heart diseases. 
It was shown in conventional 18 lead electrocar-
diogram that at least two successive leads were 
with obvious ST segment elevation or depression 
while with (or without) positive myocardial in-
jure marker (including creatine kinase-MB and 
troponin). Patients with severe anxious or de-
pressive symptoms, acute gastrointestinal tract 
hemorrhage, acute pancreatitis, ectopic pregnan-
cy, acute aortic dissection, acute thoracic trauma, 
poor compliance or incomplete clinical materials 
were excluded. After approval from patients and 
their families through Ethics Committee in this 
hospital, patients in this study were divided into 
control group (65 cases) and observation group 
(70 cases) by random number method and their 
order of hospitalization. In the control group, 4 
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Introduction

It was pointed out in International Treatment 
Guidelines on CPR/Cardiovascular Emergency in 
2005 published by AHA and ACC that remedy 
achievement ratio and prognosis of ACS patients 
will be improved in condition that effective initial 
risk assessment and triage are performed in time 
and then patients are treated in Cardiology De-
partment1. Taking it as a base, the series of effec-
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cases are changed to another hospital, 3 cases 
give up treatment, and 2 cases are lack of clini-
cal materials, as last, there were 56 cases in this 
group, among which there were 30 males and 26 
females. Their ages were between 30 and 72 years 
old and average age was (50.4±14.6) years old; 24 
cases of STEMI, 21 cases of NSTEMI and 11 cas-
es of UA; the time period from disease outbreak 
to admission was 10 min to 6h and the average 
value is (1.3±0.6) h; 12 cases with past coronary 
heart disease, 15 cases of hypertension, 7 cases 
of diabetes mellitus and 16 cases of hyperlipidae-
mia; 17 smoking cases. For observation group, 6 
cases were changed to another hospital, 2 cases 
give up treatment and 3 cases were lack of clini-
cal materials. At last, there were 59 cases in this 
group, among which there were 34 males and 25 
females with ages between 41 and 75 years old, 
and average age of (53.6±15.2) years old. In addi-
tion, 26 cases of STEMI, 20 cases of NSTEMI and 
13 cases of UA; the period from disease outbreak 
to admission was 15 min to 6.5h and the average 
value was (1.7±0.5) h; 13 cases with past coronary 
heart disease, 16 cases of hypertension, 5 cases 
of diabetes and 13 cases of hyperlipidaemia; 19 
smoking cases. The differences between the two 
groups concerning age, gender, ACS type, time of 
disease outbreak, basic disease type and smoking 
ratio showed no statistical significance (p>0.05).

Nursing Method
The standard specialized nursing mode was 

used in the control group. The emergency triage 
and first diagnosis responsibility were carried 
out5 and nurses informed doctors in related de-
partments based on clinical symptoms of patients 
and perform measurement of life signs and elec-
trocardiographic examination. Nurses contacted 
the Cardiovascular Department for referral af-
ter making a definite diagnosis as ACS, patients 
with stable conditions were transferred to car-
diovascular ward directly and intervened with 
medicines and treated with myocardial revascu-
larization. For patients with unstable conditions 
and that needs for emergency revascularization, 
the nurses contacted the Cardiovascular Catheters 
Department in time and performed an emergen-
cy coronary angiography through green channel. 
Correct revascularization method (PCI or CABG) 
was selected after being clear about pathological 
changes and, then, patients shall be sent to CCU 
for intensive care.

The specialized nursing mode based on 
GRACE scoring system was applied in the ob-

servation group. The nurses received special-
ized training, including GRACE scoring sys-
tem6 (including age, diabetes mellitus history, 
history of hypertension, heart rate, systolic 
pressure, Killip classification, cardiac arrest 
history, initial cardiac markers, initial creati-
nine level, ST segment elevation or depression 
degree, myocardial infarction history, etc.) and 
risk stratification was performed. If the scores 
were no less than 108 points, then it was di-
vided into low risk group and low level nurses 
shall take care of patients in this group and be 
in charge of admission procedures, bed man-
agement, introduction on environment of ward 
and regulations, active communication with 
patients and getting to know patients’ needs 
in time. The patients in emergency ward went 
through medical history collection, physical ex-
amination, related biochemical, ultrasound and 
imageological examinations and standard med-
ical treatment process; and then they received 
GRACE scoring after 3-6h and for patients 
with condition changes, they were transferred 
to specialized treatment. For scores between 
109 and 140 points, it was an intermediate risk 
group and the patients were taken care of by 
intermediate level nurses (with nurse practi-
tioner qualification and work experience more 
than 5 years). They contacted the Angiocardi-
opathy Department in time for transfer treat-
ment, collection of patients’ EEG, myocardial 
biochemical markers, for evaluation and treat-
ment of possible complications such as hypo-
tension, emesis and arrhythmia. Meanwhile, 
they informed doctors at Emergency Depart-
ment to prepare fluid infusion, anti-emesis and 
electrocardiograph monitoring. In addition, 
cardio-pulmonary resuscitation and electric 
defibrillation were performed when necessary. 
For scores more than 140 points, it was a high 
risk group and the patients were taken case of 
by head nurses or high level nurses (with nurse-
in-charge qualification and working experience 
more than 10 years). They informed specialized 
medical staff from Angiocardiopathy Depart-
ment to get ready and prepare Catheter Room, 
setting up peripheral venous access actively, 
performing fluid infusion, anticoagulation, an-
tiplatelet, analgesia, blood pressure maintain-
ing, heart rate control and myocardial nutrition. 
They performed electrocardiograph monitoring 
and cardiac markers examination continuous-
ly, prepared for possible malignant arrhythmia 
and recorded dynamic changes rules of cardiac 
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markers. Moreover, they prepared preoperative 
preparation and explained condition changes, 
risks of surgery to patients and their families, 
propose possible treatment plans and alleviate 
their anxieties. 

Observation Indexes
The differences between the two groups in 

terms of door-to-Balloon (D-to-B) average time, 
surgery time, length of stay, prevalence rate of 
complications with surgery, remedy achievement 
ratio and scoring on nursing satisfaction were 
compared. Scoring scale prepared by this hospital 
was used for nursing satisfaction scoring, includ-
ing clinical reception, transfer treatment, nursing 
attitude and operating skills. The clinical recep-
tion including inquiring symptoms, conditions 
judgment and assisting doctors, transfer treat-
ment includes contact in time, adequate prepa-
ration and correct transfer, nursing attitude in-
cluding immediate words, behavior and nursing, 
operating skills including specialized knowledge, 
invasive manipulation and relative examination. 
There were three grades for each item, “satisfied”, 
“ok” and “bad”, which were 2 points, 1 point and 
-1 point. A high score means better nursing sat-
isfaction. Validity index of scale was 0.869 and 
Cronbach’s α was 0.794.

Statistical Analysis 
SPSS 19.0 statistical software (SPSS Inc., Chi-

cago, IL, USA) was used and measurement data 
was represented by mean value ± standard devia-
tion and through t-testing. Enumeration data was 

shown by cases or (%) and χ² testing is used for 
enumeration data and p<0.05 means the differ-
ence is of statistical significance.

Results 

Comparisons of D-to-B Average time, 
Surgery time and Length of Stay 

D-to-B average time, surgery time and length 
of stay in observation group were shortened sig-
nificantly (p<0.05) as shown in Table I. 

Comparison of occurrence Rate of 
Complications and Remedy Achievement 
Ratio During and after Surgery 

The occurrence rate of complications in the ob-
servation group during and after surgery was sig-
nificantly lowered and remedy achievement ratio 
was significantly increased (p<0.05) as shown in 
Table II.

Comparison of Nursing Satisfaction 
Scoring

Nursing satisfaction scoring in observation 
group was increased significantly (p<0.05) (Ta-
ble III).

Discussion

It can be known by GRACE scoring that death 
risk of low risk patients in the hospital is less than 
1%6, while for intermediate and high risk patients, 

Table I. Comparisons of D-to-B average time, surgery time and length of stay.

Group D-to-B average time (min) Surgery time (min) Length of stay (d)

Control 45.6±16.4 58.7±16.9 10.5±2.3
Observation  27.8±13.2 42.6±15.5 7.8±2.4
t 5.937 6.402 6.768
p 0.039 0.036 0.034

Table III. Comparison of nursing satisfaction scoring (points).

Group  Clinical reception Transfer treatment Nursing attitude Operating skills Total points

Control  3.5±1.3 3.1±1.2 3.2±1.4 3.3±1.1 12.6±1.8
Observation  4.6±1.2 4.3±1.3 4.5±1.3 4.7±1.5 17.2±1.7
t 4.927 4.685 5.102 5.324 6.302
p 0.038 0.041 0.036 0.034 0.027
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the death risk is 1-3% and more than 3%, sepa-
rately. It was suggested that two conditions can be 
regarded as the basis of urgent (<2h), early (<24h) 
and delayed (within 72h) invasive strategy, one is 
if the scoring is more than 140 points and the oth-
er was the amount of high risk factors. Currently, 
GRACE study was the first scoring system that 
performs prospective observation on ACS of all 
countries in the world. The risk scoring must be 
applied to initial risk evaluation procedures after 
admission in order to predict death rate and in-
cidence rate of myocardial infarction7. GRACE 
scoring further refines risk factors and quantifi-
cation, which was more scientific and reasonable 
than TIMI system8. 

In emergency treatment of ACS, the combina-
tion of clinical and nursing path was able to in-
crease treatment efficiency and achievement rate9. 
First of all, GRACE scoring can specify the risk 
degrees. Nurses with less working experience 
took care of low risk patients and follow up their 
condition changes in time. During observation 
in the Emergency Department, GRACE scoring 
was evaluated regularly, patients with stable con-
ditions received correct treatment based on stan-
dard medical treatment procedures and avoided 
delaying optimal window for treatment because 
of transferring to Cardiopathy Department. For 
patients with unstable conditions, the chang-
es were discovered in time and treated correct-
ly, which saved more treatment time for transfer 
treatment in next step10. 

Less experienced nurse can look after 2 or 3 
patients. As for intermediate risk patients, inter-
mediate or more experienced nurses were recom-
mended to predict early the risk of the diseases and 
assist doctors to clinic data collection, referral and 
the performance of doctor’s advice timely. Gener-
ally, one senior nurse practitioner can take care 
of 3 or 4 low level nurses’ daily nurse operation 
training, supervision and correction, the check 
and implementation of doctors’ advice, reduce the 
medical and nursing errors11. As for high-risk pa-
tients, head nurse and nurse-in-charge should be 
responsible for them so as to implement multidis-
ciplinary close cooperation practically and effec-
tively12. Be responsible for implementation, feed-
back and improvement of wards’ daily nursing 
regulation; facing dealing with great care acci-
dents timely; providing the doctor-in-charge with 
the feedback of patients’ disease changes and the 
adjustment of the treatment plan. Aged patients 
always have basic heart disease complicated with 
many other diseases, generally with heavier ACS Ta
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lesion, poor heart function and high severe con-
currence incidence. On the one hand, their family 
should be explained correctly the disease risk and 
operation plan. On the other hand, plans should be 
prepared to response various complications13. The 
bleeding risk caused by antiplatelet and anticoag-
ulant therapy during ACS treatment is always the 
clinic difficulty. According to GRACE scoring 
system, ESC predicted that independent factors 
causing bleeding are advanced age, female, histo-
ry bleeding, PIC or history of renal insufficiency, 
using GPIIb/IIIa antagonist, excessive anticoag-
ulant and antithrombotic drugs, etc.14. Closely 
monitoring blood coagulation indexes, personal-
ized medicine plan can not only avoid the inci-
dence of postoperative acute stent thrombosis, but 
also reduce the post-operation bleeding risk15.

The study indicates that D-to-B of observation 
group’s average time, operation time and length of 
stay decreased significantly (Table I), occurrence 
of complications during and after operation de-
creased significantly (Table II), remedy achieve-
ment ratio increased significantly, nursing satis-
faction score increased significantly (Table III). 
The study involved nursing operation on ACS 
patients from hospitalization to treatment period 
and study on nursing guide for ACS patients af-
ter operation and post-discharge so that GRACE 
scoring system was of great significance for im-
proving cardiac rehabilitation and living quality16.

Conclusions

The stratified nursing is used to ACS patients 
based on GRACE scoring system, which was 
able to significantly increase remedy achievement 
ratio and decrease complications and, therefore, 
nursing quality was improved.
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