
University of North Dakota University of North Dakota 

UND Scholarly Commons UND Scholarly Commons 

Theses and Dissertations Theses, Dissertations, and Senior Projects 

5-2012 

Pre-hospital Induced Therapeutic Hypothermia Improves Pre-hospital Induced Therapeutic Hypothermia Improves 

Neurological Outcomes Neurological Outcomes 

Mark S. Kosten 

How does access to this work benefit you? Let us know! 

Follow this and additional works at: https://commons.und.edu/theses 

Recommended Citation Recommended Citation 
Kosten, Mark S., "Pre-hospital Induced Therapeutic Hypothermia Improves Neurological Outcomes" 
(2012). Theses and Dissertations. 4921. 
https://commons.und.edu/theses/4921 

This Independent Study is brought to you for free and open access by the Theses, Dissertations, and Senior 
Projects at UND Scholarly Commons. It has been accepted for inclusion in Theses and Dissertations by an 
authorized administrator of UND Scholarly Commons. For more information, please contact 
und.commons@library.und.edu. 

https://commons.und.edu/
https://commons.und.edu/theses
https://commons.und.edu/etds
https://und.libwizard.com/f/commons-benefits?rft.title=https://commons.und.edu/theses/4921
https://commons.und.edu/theses?utm_source=commons.und.edu%2Ftheses%2F4921&utm_medium=PDF&utm_campaign=PDFCoverPages
https://commons.und.edu/theses/4921?utm_source=commons.und.edu%2Ftheses%2F4921&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:und.commons@library.und.edu


• 
• 
• 
• 
• 
• 
4 
-~~1 

• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 

Running Head: PRE-HOSPITAL INDUCED THERAPEUTIC HYPOTHERMIA 

SP.COL. 
T20 ·12 
f,867 

Pre-hospital Induced Therapeutic Hypothermia Improves Neurological Outcomes 

By 

Mark S. Kosten BSN, RN, NREMT-P 

An Independent Study 

Submitted to the Graduate Faculty 

Of the 

University ofN01th Dakota 

In partial fulfillment of the requirements 

for the degree of 

Masters of Science 

Grand Forks, North Dakota 

Spring 

2012 



II 

I 
I 

• 
I 
I 
I 

• 
• 
• 

PRE-HOSPITAL INDUCED THERAPEUTIC HYPOTHERMIA 

PERMISSION 

Title Pre-hospital Induced Therapeutic Hypothermia Improves Neurological Outcomes 

Department Nursing 

Degree Master of Science 

In presenting this independent study in partial fulfillment of the requirements for a graduate 

degree from the University of North Dakota, I agree that the College of Nursing of this 

University shall make it freely available for inspection. I further agree that permission for 

extensive copying or electronic access for scholarly purposes may be granted by the professor 

who supervised my independent study work or, in her absence, by the chairperson of the 

department or the dean of the Graduate School. It is understood that any copying or publication 

or another use of this independent study or part thereof for financial gain shall not be allowed 

without my written permission. lt is also understood that due recognition shall be given to me 

and to the University of North Dakota in any scholarly use which may be made of any material 

in my independent study. 

Mark Kosten 

,{w1t_/~0 
04/12/2012 

3 



PRE-HOSPITAL INDUCED THERAPEUTIC HYPOTHERMIA 

COVER LETTER FOR SUBMISSION OF NEW MANUSCRIPT 

Mark Kosten 
5850 Sandy Way 

Zeeland, tvU 49464 

Subject: SUBMISSION OF NEW MANUSCRIPT FOR EVALUATION 

I am enclosing herewith a manuscript entitled "Pre-hospital Induced Therapeutic Hypothermia 
Improves Neurological Outcomes" submitted to "JEMS" for possible evaluation. 

With the submission of this manuscript I would like to verify that the above mentioned 
manuscript has not been published elsewhere, accepted for publication elsewhere or under 
ed itorial review for publication elsewhere. 

Select Type of Submitted manuscript: Literature Review 

For the Editor-in-Chief, I would like to disclose the following information about the project: 

This literature reviev,, project vvas conducted under the supervision of Dr. Jody Ralph PhD, RN 
and the project was my MSN independent project. 

Detail of each author with his/her contribution in this paper is as under: 

Name of the author and e-mail ID Types of contribution 

Mark Kosten Author 

Dr. Jody Ralph Advisor/editor 

3 



• 
• 
• 
ill 
Ill 
Ill 

• 
• 
• 
• 
• 
• 

PRE-HOSPITAL INDUCED THERAPEUTIC HYPOTHERMIA 

ABSTRACT 

Early induction of therapeutic hypothermia may provide better neurological 

outcomes for survivors of an o t f 1 · I 1· · ' u -o - 1osp1ta care 1ac arrest (OHCA). Some commu111 ty based 

hospitals and emergency medical services are initiating early use of therapeutic hypothermia as 

standard protocol. The purpose of this review is to provide an overall description of current 

literature on the initiation of therapeutic hypothermia in a pre-hospital setting in OHCA. 

Electronic databases were searched using key terms: Out of hospital , cardiac arrest, 

cardiopulmonary arrest, hypothermia, therapeutic hypothermia, pre-hospital, induced, emergency 

medical services. neurological outcomes. improved and early implementation. The electronic 

databases that were searched are: MEDLINE, CINAHL, PUBMED and EMBASE. Therapeutic 

hypothermia practice in the pre-hospi tal setting is becoming more common but remains 

inconsistently implemented tlu·oughout communities. The American Heart Association 

recommended initiating therapeutic hypothermia in the updated 2005 standards, though the 

timing is not identified. Induced therapeutic hypothermia initiated pre-hospital can be clone 

easi ly, safely and without severe side effects. Protocols should be developed in collaboration 

,vith a hospital and health system that will continue hypothermia care. Pre-hospital cooling may 

improve survival and neurological outcomes by early and effective cardiopulmonary 

resuscitation, initiating cooling procedures and continued hypothermia care in a hospital setting . 

To understand the timing and effectiveness of implementing TH in a pre-hospital setting more 

research is needed . 
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PRE-HOSPITAL INDUCED THERAPEUTIC HYPOTHERMIA 

lntrocluction 

TheraJ)eutic hy1)otl1e. · (-fil) · 1 · . 11111a - 1s a re at1vely new treatment used to preserve neurological 

outcome in persons that suff · ·d· o · · · · e1 a cai iac arrest. ut of hospital carchac arrest (Ol-ICA) 1s an 

increasin° J)roblem af .... ect1· · · ,· 1 29~ o 
b c 

11 
· ng app1 ox1mate y :,, 00 persons each year, yet sadly of those who 

suffer 01-TCA, the median survival rate is only 8.4% (Nichol et al. , 20 IO). For those who survive, 

one of the most devastating sequelae of cardiac arrest is cerebral anoxia and thus, permanent 

neurological injury. It has been suggested that if this treatment is started pre-hospital patients 

may have a better neurological outcome. Tl-1 has not been initiated in many hospitals let alone 

pre-hospital for various reasons. Some believe there is not enough data and that no treatment 

protocols have been developed. However, by providing accurate and up to elate information on 

current TH research, agencies will be \veil informed regarding the use of pre-hospital TH. 

Patients that have a cardiac arrest episode with return of spontaneous circulation may have a 

better neurological outcome by implementing TH. 

Purpose 

This paper \;vill examine early implementation of TH and how it relates to pre-hospital 

care. TH may be effective in preventing severe neurological injury, decrease in-patient stays, 

and reduce morbidity and mortality. Throughout this paper, support for the use of TH will be 

·c1 I b oi·t·111 c1 stLidies and recommended practices. Refer to Appendix A for an ev1 encec y supp b 

informational pamphlet which gives recommendation guidelines . 

Background 

b 11 Id C
ardiac arrest is a sionificant health concern. In the United States Glo a y,suc en o 

. t 
1 

?95 OOO OHCA occur each year. The outcome of these patients is poor even with 
approx1ma e Y - , 

. 
1 

Ith techno!ooy and resuscitation techniques. Many suggest that patient 
the advances 111 1ea 0 
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PRE-HOSPITAL INDUCED THERAPEUTIC HYPOTHERMIA 

mortality remains high due to seconda. ' b. . . . . 1) ia111111Jury and multiorgan failure (Cabanas, Brice, De 

Maio, Myers & Hinchey, 2011 ). 

With increased awareness of TH . . 1. . . . post caic me arrest therapies can improve patient 

outcomes. There have been many st d. · 1 b . . ' u 1es 111 a oratory a111mals which suggest that implementing 

hypothermia shortly after return of, t · 1 · · spon aneous circu auon (ROSC) may improve neurological 

outcomes, but there have only been a few studies that support this. With various factors 

incorporated into studies done pre-hospital , there is much controversy on the Jack of strong 

evidence based studies (Bernard et al. , 2002). 

Hypothermia was first introduced in the 1940' s to treat cancer patients. Other studies 

suggested that hypothermia benefited those who suffered from cardiac arrest and was protective 

during cardiac surgery. This prompted the standard for intraoperative hypothermia during 

cardiac surgery but the use for cardiac arrest was not implemented by health professionals. "In 

2002 a randomized controlled trial suppo11ed the use of induced hypothermia in postresuscitative 

care for a small group of patients" (Cady & Andrews, 2009, p. 403). "Post cardiac arrest care 

bas significant potential to reduce early mortality caused by hemodynamic instability and later 

morbidity and mortality from multiorgan failure and brain injury" (Pederby et al. , 20 I 0, p. 

S768). 

The American Heart Association (AHA) has developed guidelines to assist health care 

f
. · 

1 
· cl eloping system protocols for the implementation of TH. According to the 

pro ·ess10na s 111 ev 

· 
1 

ti ermia is the only intervention demonstrated to improve neurological 
AHA, therapeutic 1ypo 1 

Id b 
sidered on post-cardiac arrest patients with ROSC (Pederby et al., 

recovery and shou e con 

2010, p. S768). 

- --- ---- -
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PRE-HOSPITAL INDUCED THERAPEUTIC HYPOTHERMIA 

The AHA developed ti " 1 · f · ,, . 
1e c 1am o survival which has had a positive response from 

communities and may accot l t· .1 · 1 . . . . . . . 
111 01 1ig 1e1 su1 viva! rates. Four lmks mterlock the cham which 

comprisesof(l)e ·I · · · · 
· ai Y 1ecognition and access to emergency medical services, (2) early 

cardiopulmonary resuscitation (CPR). (3) early clefibrillation and (4) early advanced cardiac life 

support (Hinchey et al., 2010). All chains play a significant role and can substantially improve 

outcomes. From studies clone using this chain of survival, urban/suburban emergency medical 

services showed a doubling of survival between pre- and postimplementation phases. In 2005, 

the AHA guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care 

were updated to recommend induction of hypothermia to improve neurological outcomes for 

patients with ROSC. They also emphasized on minimizing chest compression interruptions and 

avoidance of hyperventilation (Hinchey et al., 2010). 

Although implementation barriers exist, examples of system wide adoption are appearing 

through press releases emphasizing the need for more wide spread implementation. An example 

of this was a letter written for Critical Care journal in 2008. It stated "the design of future trials 

l t . l otl1e1·mia hovvever seems challenged by the fact that withholding this on t 1erapeu 1c 1yp , , , 

· t. I .. 1111iaht be considered unjustifiable from an ethical point of view" treatmentmaconio ain o 

(Schefiold, Storm & Hasper, 2008, p. 413). 

Review of Literature 

TH Implementation Practices 

. l . d. that indicate or conclude that therapeutic hypothermia There have been seve1a stu ies 

In 2011 , Cabanas et al. conducted a systemic review of the . . loaical outcomes. improvesneu10 o ' . . 

. . d I h othermia improves neurolog1cal outcome and 1s not . 1 . 1 concluded that 111 ucec yp literature w 11c 1 
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PRE-HOSPITAL INDUCED THERAPEUTIC HYPOTHERMIA 

associated with adverse effects (C b 
a anas et al., 20 11 ). Another study in 2009 concluded that it is 

justifiable to implement preho · 1 . _ . 
spita cool mg even m the absence of unambiguous evidence to 

support Tl-I practice lt was s oo - d I 1 · . . 
· ubbeste t 1at t 11s practice be implemented rather than withheld 

which may be beneficial wh·le ·t· - .c · I · · · · 
' · I Wat 111g 1or ev1c ence (Karnaramen, Hoppu, Stlfvast & V1rkkunen, 

2009). In 2002 the New England Journal of Medicine published a study by the Hypothermia 

After Cardiac Arrest Study Group which showed 55 percent of patients with hypothermia had a 

favorab le outcome, compared to a 39 percent in a normothermia group. They concluded that 

mild hypothermia increased the rate of a favorable neurological outcome and reduced mortality 

(The Hypothermia After Cardiac Arrest Study Group, 2002). Ohio's Department of Safety 

showed a difference of 80% of patients discharged with good to moderate neurological function 

after initiating Tl-1 compared to 77% without TI-I (Sayre, 2008). Regardless of whether the 

studies show minimal or significant improvement, all agree; in the absence of adverse effects 

treatment should not be withheld . 

Post Cardiac Arrest Neurological Outcomes 

Studies 011 the effectiveness of TH in post-cardiac arrest patients define neurological 

· . I J 1 the study by Bernard et al. (2002) the patients, when ready for outcomes 111 severa ways. 1 

b · r st in rehabilitation medicine who was blinded from the discharge, were evaluated y a spec1a i 

I . It of the evaluation. the patients either had a good outcome, treatment group. Base on t 1e iesu s ' -

. . · . . poor outcome viewed as death in the hospital or discharged to home or rehab11Itat1on cente1 o1 a 

. . . ·cl et al 2002). Another study done by Kim et al. 
cl . I oed to a Iona-term facility (Bernat ., 1sc 1ar0 c o 

I . 1 tcomes by usino cerebral performance category l't and neuro oo1ca ou o 
(2009), evaluated mo1ia l y' o . . 

. . . The oroups consisted of survivors and non-. - ·e divided mto fom g1oups. b (CPC). The patients we1 
d d oor cerebral performance category 1 month 

. - th after admission and goo an p 
survivors I mon 

-- - -- -- - - -----
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after admission. Tl 
1e Hypothermia After Card· A 

. . iac rrest Study Group defined neurological 
outcome by usmo the Pitt b . 

t:, s mg cerebral-performa 
. nee category scale. This was rated by ! -good 
iecovery, 2-moclerate disab1·11·ty ..., . -'-Severed bT ' isa I ity, 4-vegatative state and 5-death. At six 
months post cardiac arrest ti . . 1e patients were evalt t d d . 

' ia e an assigned a category. Patients with a I 

or 2 ,vere viev,,ecl as an improved neur I o· 
0 0 ::-ical outcome as these patients had sufficient cerebral 

function to live independe ti d 
n y an at least work part-time (The Hypothermia After Cardiac 

Arrest Study Group 700?) 1 2009 1-r· 
' - - · 

11 
, mchey et al. used the same CPC scale at time of 

discharge for evaluation (Hinchey et al. , 20 I 0) . 

TH Mechanism of Action 

Patients who have a cardiac arrest may never avvaken clue to brain injury. Patients 

resuscitated from out-of-hospital ventricular fibrillation have shown to improve neurological 

recovery and survival with the implementation and combination of goal directed post-cardiac 

arrest care. The AHA has identified a post-cardiac arrest care guide. It begins with a patient that 

experiences a cardiac arrest with return of spontaneous circulation. The next goal is to optimize 

ventilation and oxygenation. This can be accomplished by maintaining oxygenation greater then 

94%, consider advanced airway with capnography and do not hyperventilate. Treat hypolension 

and keep systolic blood pressure above 90 with intravenous or inlraosseous fluid boluses, 

d Col1sl. der treatable causes of the hypotension. If the patient is unable to follow vasopressors an , . · 

d 
· ~ . · dtic·111o TH "If the JJatient is able to fo llov,r commands, consider ST comman s, cons1oe1 111 o · 

. . 1· I · .:: . t . high suspicion of acute myocardial infarct and hold therapeutic 
elevation myoca1c ia 1111aic 01 

hypothermia" (Peberdy et al., 20 1 O, P· 8769). 

9 
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The physiological effects of h 1 . . 
ypot 1e1 m1a play a role on the heart, cardiac output, blood 

pressure and intravascular volume. H , 1 . . . 
) pot 1e1111ia may cause presence of .I waves, prolonged PR, 

QRS and QT intervals and at .· 1 .. 1 1 . 
' 

11a a1t 1yt1mias seen on electrocardiographs (Young et al., 1983). 

These adverse effects are t)'P. II 1 ' ica Y seen w 1en body temperatures are below 30°C. A study done 

by Gebauer et al in ?006 conclt1cled ti t ·11 d I · · 
· - 1a 1111 c to mo erate 1ypothenrna reduced cardiac output 

by 33% and stroke volume by 23%. Despite these reductions, no apparent clinical significance 

was noted (as cited by Marion & Bullock, 2009). We know that hypothermia in combination 

with major trauma or sepsis syndrome has increased mortality (Marion & Bullock, 2009). Some 

health care professionals have verbalized concern that hypothermia may cause adverse effects on 

coagulation, cardiac function , acid-base stability and the immune system. However, studies that 

induced hypothermia in patients with stroke and severe head injury show promising results. This 

is reinforced by a study by Bernard et al. (2010) which suggested that induced moderate 

hypothermia lasting 12 hours did not show any clinical significance in adverse effects. It did 

show that hypothermia decreases the pulse rate and increased systemic vascular resistance, but 

110 cardiac arrhythmias were clinically significant. Bradycardia was reported as one side effect, 

h. · ·f e beta-blockino effect on the ischemic heart (Sunde & but most suggest that t 1s 1s a pos1 iv ' ~ . 

Soreide, 20 1 I ). 

Studies Supporting the Use of TH 

. year period that showed patients who 
I ?0 J I the AFIA provided data over a n111e , 

11 - ' 

. . . ulseless ventricular tachycardia had a higher 
·esented with ventricular fibn llation OI p 

pt . . 1 1 eless electrical activi ty/asystole had a very 
- . . ae of aood outcomes but patients wit 1 pu s • . 

pe1centab b & E. est 7009) From these fmcl111gs the 
. r.: I I Coote "In ' - . ~ 

f d Outcomes (Wh1te11e c' 
1 · ·entaae o aoo 
ow pe1 c b o . 1 of' ,,entricular fibrillation or pulse less 

· · t I rhyt 1111s . . atients with II1l ia 
AI-IA recommends that p 

10 
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ventricular tachycardia, or patients w,·ti1 a 
I 

k· bl 
' s 10c a e rh)rtl . I R 

un, Wit 1 OSC be considered for TI-I 
treatment. Patients \Vith a non-shockable rh ' thm t d . . 

) en to have a worse prognosis (Dumas et al., 
2011 ) . 

Potential Complications or Contraindications 

Other studies have shown that hypothermia can have adverse effects on platelet and white 

cell counts \Vilh more prolonged periods of hypothermia. In one study, with hypothermia 

duration of 12 hotirs, no significant changes to platelet or white cell count were noted (Bernard el 

al. , 2002). Coo led patients are at greater risk for infections clue to the suppression of the immune 

system. This is particularly seen \Vith cooling for several clays or more. Bernard et al. (2002) did 

not show any clinically significant infections. In a recent review by Holzer it was concluded that 

TH is not associated with more complications than normothermia in comatose cardiac arrest 

survivors (as cited by Sunde & Soreide, 201 I). It has also been shown that hypothermia causes 

an increase in potassium especially during the rewarming phase. With proper management, 

studies found that it was not considered to be clinically important (Bernard et al., 2002) . 

Special Considerations for TH in the Prehosptial Setting 

. f 1 ·tal have been identified and several studies have Various methods of cooling out-o - lospi' 

1 f·f- . 1~he American Heart Association published a study by Kim et al. been clone on t 1e e 1c1ency. 

. 1 · .. I trial of prehospital induction of mild hypothermia in (2007) which was a randomized c mica . 

. ·c1 . r.; s,·on of 4 oc normal saline. This study . . .· t with a rap1 miu out-of-hospital cardiac arrest patien s 

. . f 40c normal saline in the field is feasible, safe and . . ~ . f up to ? l!te1s o 
cone! uclecl that the 111 iUSIOn ° - . . . I d 

,.,064) The effect of tlus cool mg met 10 · t l ?007 p . .> • · . · ture (Kun e a ·, - ' effective in lowering tempeia . · . . 

cl . d . laraer numbers of patients, . 1·ac arrest should be stu ie 111 ' o . . e after caic Jc ' on neurological outcom ' 

11 
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PRE-HOSPITAL INDUCED THERAPEUTIC HYPOTHERMIA 

especially those whose initial rhythm is ventricular fibi·i'llati·o
11

• 

Invasive cooling has been shown 
to provide rapid induction of hypothenn · Tl · I I · · 

1a. 11s 1e ps 111 reducmg the temperature of target 

organs, such as brain and heart (Kim et al ?007) Stii·c-.ac" co 1· · · · l d f 
·, - · 1, 1:: o mg 1s a non-111vas1ve met 10 o . 

cooling but has shown to be not as effective as it requires more time to reach target temperatures. 

Although it is easy and simple to use, it may also be not as effective due to human protective 

mechani sms. Vasoconstriction, shivering and redirection of blood flow away from extremities or 

skin to prevent heat loss are all conditions that can influence the temperature of the body (Lee & 

Asare, 20 l 0). Another study by Kamarainen et al. (2008) concluded that infusion of ice-cold 

fluids significantly reduce temperatures. They also concluded that this infusion during CPR did 

110; negatively affect the chance of achieving ROSC (Kamarainen, Virkkunen, Tenhunen, Yli­

Hankala & Silfvast, 2008). A pilot study done by Yirkkunen, Yli-Hankala, and Silfvast (2004) 

found that pre-hospital induction of therapeutic hypothermia with peripheral infus ion of ice-cold 

solution seems feas ible. A study by Brue! et al. (2008) stated that "prehospital induction of 

therapeutic 1ypot 1e1mia usu o . 1 ·l . . . 10 2 liters of 4cc normal saline during advanced life support was 

feas ible, effective anc sa1e p. .) · . . I .r: ,, ( R" 1) Most recently, Sunde (201 1) stated "Independent of the 

. . . . . , t erform and without severe side-cooling method chosen, therapeutic hypothe1 mia is eas) op 

. . · ted with morta li ty" (p. 25 1 ) . effects or comphcat10ns associa 

Discussion 

. Ita l)' and Germany have a low l.k tl USA UK Austria, ' Many countries 1 e · ,e ' ' . 

·I N therlands and Scandinavia report as high as 92 . f TH whereas t 1e e 
implementation rate O 

' ·l I 'de 
. . e of Tl-I clue to wo1 c w1 . e UK had a significant mcrease mus 

percent use. Recently th 
I 

t'ons from AHA and other 
. ?011) Although recommenc a I . (S de & S0re1de, - · 

effectiveness studies un ·t continues to stall 
. . I iedical commtm1 y . . . ·- ·ons exist, the geneia n 111ternat1onal orgarnzatl 

--. --
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implementation. Many surveys showed that the perce1·\ ed I k f · ··fi ·d · , I 
' ac ' o sc1ent1 1c ev1 ence 1sn t t 1e 

main reason for not using therapeutic h)'pothern11·a TJ1e SLt. · 1· . d I t 1· · · 
, • 1 veys me rcate t 1a c 1111cians are 

more concerned ,vith the lack of staff and cooperation concerning hospital cooling protocols and 

the technical aspec ts (Soreide & Sunde, 2008). A survey of Eiv!S directors in 2006 indicated that 

cooling is infrequent. The study clone by Cady (2009) reinforces that any EMS agency should 

only be initiating TH only if that agency is in cooperation with a hospital program that is capable 

to continue the hypothermia treatment (Cady & Andrews, 2009). Studies have shown that re­

warming these patients too early may be more harmful. Other factors that have influenced the 

slow implementation of TH in EMS systems include: short transport times, a perception that 

cooling wil l not be continued at the receiving facility, lack of refrigeration equipment, and health 

care providers being too overburdened with other tasks to implement TH (Suffoletto, Salcido & 

Menegazzi, 2008) . 

Studies have shown that the early implementation of TH have increased neurological 

outcomes after a cardiac event has occrn J ec . . . I (The Hypothermia After Cardiac Arrest Study Group, 

• 1 t" · e they all aoree that .fi of each study and the patient popu a ion s1z ' ~ 2002). No matter the spec, ics 

As discussed, the feasibility and cost . . ~TI-l . fe with no adverse effects. the 1rnplementat1011 oi is sa . 

. cl low cost With the use of tee packs . - . . . I ·tal protocols is easy an . of implementing 1 H mto pie- 1ospi . 

. . lated to a method of cooling the Ot11ds. No . 1 1 , equipment cost IS 1e 
and ice-cold sal111e, t ,eon) · cl cl With the 

. . I roceclure to EMS IS nee e . ·1 f teach mo a specia p . . ti ecessI y o ' ~ special equipment o1 1e n . . fTH 
. t eel contmuat1on o . l !1eal th S)'Stem and guai an e . f 11 oroanizec collaborat1011 o · awe O • I 

I a· I outcomes is gooc. . .b.lity of improved neuro oo1ca 
implementat1011, the poss1 I . . I S me researchers debate the 

. . . that TH is appliec . o f . on 111 the tun mg . 
There is some con us1 , C while others suggest the earlier 

d to six hours after ROS . be delaye up ' application of TH can 

13 
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implementation lends itself t b . 
o etter outcomes. A . 

. . mmal studies suooest th . 
1mplementation of Tl-I improve " . . o::, at ea!ly 

s neu1olog1cal outcomes. Some debate the in· . . . . 
pre-hospital environment versu , . . . Itiat1on of TH m the 

s \,\ ai tmg to start TH . once arrived at ti h · . I . . . · ' 1e ospital 111 a system with 
s 101 t t1 ans port tunes. Others \ 1 1 ,vou c state the pathoph si l o . . . 

. . y o o::,y is like a spramed ankle. The 
sooner ice 1s applied the better 1 . 

· 11 a post arrest situation . 1 · . 
. . 'tep acmg 100111 temperature fluids with 
ice-cold fluids and placino ice J)ack ·J . 

b ' son t 1e patient regu· .. ires minimal time for the possible benefit 

of early initiation (Nazari et al. , 2006) . 

The exact timing for optimal outcome is not known. Many believe that the earlier 

approach started by EMS oives the best chance i:- • • • - I 0 ' 101 1mp1ovec outcomes. With animal studies 

showing that coo lino before repe ·f · · d I . · · ._. o I usion 1e ucec mortality and improved myocardial function , 

further human studies are called for. Even though the exact timing is unknown, TH should only 

be started \,vithin a well-designed health system collaborated with pre-hospital agencies (Skulec 

et al. , 2010) . 

Certain criteria must be met in order to initiate TH to optimize the results. The literature 

supports that TI-I initiated on patients with ventricular fibrillation and pulse-less ventricular 

tachycardia are the most benefited. Protocols that incorporate these criteria, along with pre­

hospital implementation give the best chance for a good survival rate following a cardiac arrest. 

All the studies reviewed agreed that therapeutic hypothermia is not associated with any more 

complications than normothermia patients ~vhen cooled to an appropriate temperature . 

All TH studies, whether animal or human, demonstrate the need for further studies. 

· ··f · Jd be unethical to withholding TH care in a control 
However, controversy remains I It wou 

. . · . iires evidence base practice to implement? With past 
group. Does therapeutic hypothel!ma ieqt 

. 
1 

r· ale supportina the earliest possible induction, 
. . . I . id bi0Joa1ca ra ion, o 

studies which give us a c ea1 m o 
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would a prospective randomized trial be feasible and justifiable? Staled by Schefold and 

colleagues, "We may have reached another boundary of evidence-based medicine" (Schefiold, 

Storm & Hasper, 2008, p. 413 ). Hinchley et al. (20 I 0) completed a study which looked at the 

AHA guidelines suggested in 2005. They concluded that "not only were more lives saved but 

also more patients survived with good neurological outcome" (p. 354). In the community of 

study, they estimated that an additional 25 lives would be saved annually or 3 lives per 100,000 . 

It is believed that each year 375,000 people in Europe have a cardiac arrest. Using the criteria 

developed by the AHA recommendations, it is estimated that 30,000 of those people will meet 

criteria for TH. The Hypothermia After Cardiac Arrest Study Group "believes they are 95 

percent confident that treatment with hypothermia would prevent an unfavorable neurological 

outcome in 1200 to 7500 of these patients" (2002, p. 555) . 

Recommendations 

Although TH is gaining acceptance and implementation is increasing internationally, TH 

focus must include a strong established system of care. This system of care includes community 

. . CI)R access to EMS in-hospital care, and appropriate follow-up fo llowing educat10n 111 , ' ' . 

. of survivability post cardiac arrest with dischar e. In order to achieve the ultunate outcome . . 

g . . . . of the TH process be optmuzed . . . mes it is essential that eveiy step 
acce1)table neurological outco ' . -

1 
.· 

1
g o a11cl CO2. 

. . te mom 0111 2 ' · . . CPR effectiveness, app1op11a 1 d on solid basics, Focus should be Pace 

and continuity of care. 

d b a panel of approximately , ?005 were clevelope y I-I \ ouidelines f-rom - ' .., 
The most recent A f i::, • 1 f on ratio 1-shock versus .)-

·e focused on compression to vent1 a i ' . 
300 experts. These changes wei ·11 t·on for unwitnessed cardiac arrest, 

early defibn a I . first before ' . I 
shock defibrillation, compress10ns I sis on post resuscitation care wh1c 1 

.· durina chest compressions, and emp rn 
minimal interruptions t, 
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included therapeutic hypothermia. 1 1 mp ementing AHA guidelines into pre-hospital initiated TH 

may result in a multidisciplinary ap1)roach to improve 01-ICi\ Tl · .· 11 b 
1 1 , . 11s w1 e mace muc 1 more 

effective when included as part of a community wide approach starting with 911 dispatchers and 

continuing through the emergency and critical care departments (Hinchey et al. , 20 1 O) . 

Therapeutic hypothermia implemented pre-hospital alone will not improve neurological 

outcomes. It is crucial that TH protocols be established by a system of care through the 

continuing care of the patient until discharge. TH started pre-hospital needs to be supported and 

integrated into the care provided at the community hospital (Cabanas et al. , 20 11 ). Well defined 

implementation plans must be sensitive to local culture and organizational barriers thrnugh 

hospitals and health systems . 

Studies done on induced therapeutic hypothermia conclude that hypothermia improves 

outcomes in patients that are comatose after resuscitation. The outcomes are varied from low to 

relatively high significance. No matter the size of the study, all call for further studies to 

cl c: r c to maximize neurolooical outcomes determine the optimal time and met ho !Or coo 111J ' , ::, 

(Hammer, 2008). 

· ? w·th no known side effects, 
Is it ethical to withhold induced therapeutic hypothenrna. L 

With the medical 
1 . sn ' t this procedure seen done more often? 

and no neoative outcomes, w 1y I 
0 

• ? Some call . causino harm by not implementmg. 
. . . . t of do no harm, aie we o commumt1es statemen ' . 

. t s ipport hypothenma. 
· 11 ort the scientific informat1on o t 

. b d research that w1 supp 
for evidence ase . Id 1eed to knowingly withhold treatment 

. ence based research, tnals wou I 

In order to produce ev1d . f . (Schefiolcl Storm, & Hasper, 2008). 
I · al pomt o view ' . . ··fiable from an et 11c, which IS UL1jl!Stl 1' 
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Induced therapeutic hypothennia initiated pre-hospital can be done easily, safely and 

without severe side effects. The protocols should be developed in collaboration with a hospital 

and health system that will continue hypothermia care. With education focused on the chain link 

of survival, quality of CPR and hypothermia started pre-hospital, patients that suffer from a 

sudden cardiac arrest with a rhythm of ventricular fi bri llatio n or pulse! ess ventricular tachycardia 

will have an optimal neurological outcome. 
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Appendix A 

Initiation of mild therapeutic hvpotl . . . 
• J 1e1mia post-cardiac a.. t · M'ld 1 . 

dunng transport ' ttes · 1 t 1erapeutic hypothermia 

INDICATIONS: 

• 
• 
• 

• 
• 

l 8 years or older 

Cardiac arrest (requiring CPR) 

Return of spontaneous circulation with systolic blood pressure greater than 90 mmHg . 
Blood pressure can be maintained either spontaneously or with fluid and vasopressors. 
Unresponsive with GCS less than 10 or motor score less than 4 if intubated . 
Core temperature greater than 34°C 

CONTRAINDICATIONS: 

• 
• 

• 
• 
• 
• 

Expected to have a poor outcome clue to a prolonged resuscitation attempt. 

Carcliogenic shock as evidenced by systolic blood pressure less than 90 mmHg despite 
resuscitation and use of high close vasopressors. 

Uncontrolled bleeding 

Pregnancy 

Do no resuscitation code status 
Post arrest resuscitation from causes other than sudden cardiac death, such as head injury, 
drug overdose, CV A, pre-existing conditions and end stage diseases. 

BEGIN COOLING PROCESS 

• 

• 
• 

• 

Administer 4°C 0.9% normal saline solution rapidly 

0 Dose is 40 mg/kg . 

0 Maximum dose is 2000 mL. . . . . 
. k . 11 axilla and the groin at the time of i111tiat1on. Place 1ce pac s 111 eac , ' ' 

Maintain core temperature between 320c ancl_J~oc " 1 oc 
Record time when core temperatrne teaches ~4 .· 1 . k a 1d hold cold 0 b 1 , ... 7 oc remove penphe1a ice pac s, 1 o If temperature goes e Ov\ .,_ , 

saline infusion. 
o Resume when temperature > 320c. . . ' 

I ·tal that will continue hypothermia theiap) 
Transport to a 1osp1 , 
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