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IMPACT OF A TARGETED TEMPERATURE 

MANAGEMENT QUALITY IMPROVEMENT PROJECT 

ON SURVIVAL  AND NEUROLOGIC OUTCOMES IN 

CARDIAC ARREST PATIENTS 

Targeted temperature management (TTM) has 

been recommended for post-resuscitation care 

of patients with sudden cardiac arrest (SCA) 

and the implementation of TTM remains 

challenging. This study aimed to evaluate the 

newly designed Quality Improvement Project 

(QIP) to improve the quality of TTM and 

outcomes of patients with SCA. 

Patients experiencing out-of-hospital cardiac  

arrest (OHCA) and in-hospital cardiac arrest  

(IHCA) with return of spontaneous circulation  

(ROSC) and who were treated in our hospital  

between January 2017 and December 2019  

were enrolled retrospectively. QIP was initiated  

as follows:  

1) creating protocols and standard  

    operating procedures for TTM;  

2) documenting shared decision making; 

3) creating job training instruction; 

4) starting lean medical management. 

A total of 248 patients were included and the post-intervention group(n=144) had shorter duration of ROSC to TTM 

than the pre-intervention group(n=104) (356 vs. 540 minutes, p=0.042); better survival rate (39.4% vs.27.1%, P=0.04) 

and neurologic performance (25.0% vs. 17.4%, P<0.001). After propensity score matching, patients who received 

TTM (n= 48) had better neurologic performance than those without TTM (n=48) (25.1% vs. 18.8%, P<0.001).OHCA 

(OR= 2.705, 95% CI: 1.657-4.416), age >60 (OR= 2.154, 95% CI: 1.428-3.244), female (OR= 1.404, 95% CI:1.005-

1.962), and diabetes mellitus (OR= 1.429, 95% CI: 1.019-2.005) were negative predictors for survival; while TTM 

(OR=0.431, 95% CI: 0.266-0.699) and bystander cardiopulmonary resuscitation (CPR) (OR=0.589, 95% CI: 0.35-

0.99) were positive predictors. Age >60 (OR= 2.292, 95% CI: 1.58-3.323) and OHCA (OR= 2.928, 95% CI: 1.858-

4.616) were negative predictors of favorable neurologic outcomes; while bystander CPR (OR=0.572, 95% CI: 0.355-

0.922) and TTM (OR=0.457, 95% CI: 0.296-0.705) were positive predictors. 

A new QIP with defined protocols, documented shared decision making and medical management guidelines improves the execution rate of TTM, duration from ROSC to 

TTM, survival, and neurologic outcomes of cardiac arrest patients. 
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Fig. 1 

The flow diagram in Fig. 1 displays all the elements in the study protocol. The study protocol for 

evaluating QIP and TTM included creating the combo order, charge codes in the computer, and 

process checklist. The standard operating procedure for TTM included choice of the proper machine for 

TTM, developing the work manual for TTM, and creating operating instructions for TTM. NSTEMI = non-

ST elevation myocardial infarction; QIP = Quality Improvement Project; PCI = percutaneous coronary 

intervention; ROSC = return of spontaneous circulation; SDM = shared decision-making; SOP = 

standard operating procedure; STEMI = ST elevation myocardial infarction; TTM = targeted 

temperature management. 

Fig. 2 

Documentation for shared decision-making. Development of documentation in TTM ensures that the 

decision-making process is well documented, as opposed to clinicians making decisions on behalf 

of family, and is gaining increasing prominence in TTM policy. TTM = targeted temperature 

management. 

Fig. 6 

Outcomes of cardiac arrest patients between preintervention (n = 144) 

and postintervention (n = 104) groups. A, Postintervention group had 

higher TTM execution rate than the preintervention group (execution 

rate of preintervention: 18.1%; postintervention: 34.6%, p = 0.003). B, 

Longer duration of ROSC to TTM was observed in the preintervention 

group (duration of preintervention: 540 ± 438 minutes; postintervention: 

356 ± 155 minutes, p = 0.042). C, Higher survival rate to discharge was 

observed in the postintervention group (survival rate of preintervention: 

27.1%; postintervention: 39.4%, p = 0.04). D, In the preintervention 

group, low favorable neurologic outcomes were reported 

(preintervention: 17.4 %; postintervention: 25.0%, p < 0.001). ROSC = 

return of spontaneous circulation; SD = standard deviation; TTM = 

targeted temperature management. 

Fig. 8 

Outcomes of cardiac arrest 

patients between the 

targeted temperature 

management (TTM) and 

non-TTM groups after 

propensity score matching. 

A, TTM group (n = 48) had 

higher favorable neurologic 

outcomes (non-TTM: 18.8%; 

TTM: 25.0%, p < 0.001). B, 

Non-TTM group (n = 200) 

had poor survival rate to 

discharge, but without 

statistical significance 

(survival rate of non-TTM: 

31.3 %; TTM: 41.7%, p = 

0.098). C, TTM group had a 

higher rate of improved 

Glasgow coma scale scores 

(non-TTM: 25%; TTM: 

34.6%, p = 0.012). TTM = 

targeted temperature 

management. 

Fig. 9 

Survival rate of cardiac arrest patients between QIP+TTM−, 

QIP+TTM+, QIP−TTM−, and QIP−TTM+ groups. QIP+TTM+ 

group had higher survival rate than other groups but without 

statistical significance. (QIP+TTM−: 33.5%, QIP+TTM+: 44.3%, 

QIP−TTM−: 30.2% and QIP−TTM+: 40.1%, p = 0.172). 

receiving QIP without TTM− was 33.5%, receiving QIP with 

TTM was 44.3% and not receiving QIP nor TTM was 30.2%, 

and not receiving QIP but receiving TTM was 40.1%. QIP = 

Quality Improvement Project; TTM = targeted temperature 

management. 

Fig. 10 

Cox regression analysis of survival outcomes in cardiac arrest 

patients. Total number was 248 patients and those with survival 

to discharge was 80. Forest plot of cardiac arrest patients. Out-

of-hospital cardiac arrest (OR = 2.705, 95% CI: 1.657-4.416) 

and age >60 (OR = 2.154, 95% CI: 1.428-3.244) and female 

(OR = 1.404, 95% CI: 1.005-1.962) and diabetes mellitus (OR = 

1.429, 95% CI: 1.019-2.005) were negative predictors of 

mortality, while target temperature management (OR = 0.431, 

95% CI: 0.266-0.699) and bystander CPR (OR = 0.589, 95% CI: 

0.350-0.990) were positive predictors for overall outcomes. AED 

= automated external defibrillator; CA = cardiac arrest; CPR = 

cardiopulmonary resuscitation; ECMO = extracorporeal 

membrane oxygenation; OHCA = out-of-hospital cardiac arrest; 

OR = odds ratio. 

Fig. 11 

Cox regression analysis of favorable neurologic outcomes in 

cardiac arrest patients. Age >60 (OR = 2.292, 95% CI: 1.580-

3.323) and out-of-hospital cardiac arrest (OR = 2.928, 95% 

CI: 1.858-4.616) were negative predictors, while bystander 

CPR (OR = 0.572, 95% CI: 0.355-0.922) and TTM (OR = 

0.457, 95% CI: 0.296-0.705) were positive predictors for 

favorable neurologic outcomes. AED = automated external 

defibrillator; CA = cardiac arrest; CI = confidence interval; 

CPR = cardiopulmonary resuscitation; ECMO = 

extracorporeal membrane oxygenation; OHCA = out-of-

hospital cardiac arrest; OR = odds ratio; TTM = targeted 

temperature measurement. 
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