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INDUCED HYPOTHERMIA AFTER OUT-OF-HOSPITAL CARDIAC ARREST

TEEATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC
ABRREST WITH INDUCED HYPOTHERMIA

STePHEN A. Bermarp, M.B., B.S., Timotwy W. Gray, M.B., B.5., MichaeL D. Buist, M.B, B.S.,
Bauce M. Jones, M.E., B.S., WiLLiam Swvester, MB., B.S., Geoer Gurmemipce, MLE., B.S., anp Karcy Samy, B.Sc.

BABSTRACT

Backgrownd Cardiac arrest outside the hospital is
common and has a poor outcome. Studies in labora-
tory animals suggest that hypothermia inducad short-
by aftar the restoration of spontaneous circulation may
improve neurclogic outcome, but there have boen
no conclusive studies in humans. In a randomized,
controlled trial, we comparaed the effacts of modar-
ate lypothermia and normotharmia in patients who
remainad unconscious after resuscitation from out-
of-hospital cardiac arrast.

Methods  The study subjects wara 77 patients who
wera randomly assigned to treatmant with lypother-
miia (with the cora body tamperature reduced to 33°C
within 2 hours after the return of spontaneous circula-
ticn and maintzined at that temparature for 12 hours)
or normothermia. The primany outcome measure was
survival to hospital discharge with sufficiently good
naurologic function to ba discharged to homea or to
a rehabilitation facility.

Remlts The demographic charactaeristics of the
patiants wera similar in the hypothermia and normo-
thermia groups. Twenty-one of the 43 patients treat-
ad with hypotharmia {49 percent} survived and had
a good outcome — that is, they weare discharged
home or to a rehabilitation facility — as compared
with 2 of the 34 treated with normothermia (26 per-
cant, P=0.046). Aftar adjustment for base-line diffar-
ances in age and timea from collapsa to the return of
spontaneous circulation, the odds ratio for a good
outcoma with hypotharmia as compared with nonmio-
thermia was 5.25 (35 percent confidence interval,
1.47 t0 1876 P=0.011). Hypotharmia was associated
with a lower cardiac indax, hlgh&r systamic vascular
resistance, and gra was no diffar-
quency of adverse avants.
Conclusions  Our preliminany obsensations suggeast
that treatment with moderate bypothermia appears to
improve outcomes in patients with coma after resus-
citation from out-of-hospital cardiac amrest. (N Engl J

Currently, the treatment of patients with coma af-
ter resusctation from out-of-hospital cardiac arrest
is largely supportive. Because cerebral ischemia may
persist for some howrs after resuscitation,® the use of
induced hypothermia to decrease cerebral oxvgen de-
mand has been proposed as a treatment option.® Al-
though this suggzestion has been supported by studies
in animal models,™? the studies in humans that have
been reported to date have been uncontrolled or ret-
rospective.13-18

After a pilot study that suggested the frasibility,
safety, and possible efficacy of this treatment,'d we
conducted a prospective, controlled trial comparing
moderate induced hypothermia with normothermma
in commatose survivors of out-of-hospital cardiac arrest.

METHODS

Study Design

The study was performed in Melboume, Aostralia, between
Septermnber 1996 and June 1999 The ambulance service has treat-
ment protocols that follow the recommendations of the Anstralian
Resuscitation Council."™ Patients were enrolled in the smdy when
the following criteria were fulfilled: an initial cardiac chythm of
ventricular fibrillation at the tme of arrival of the ambulance, swc-
cessfial return of spontaneous circulation, persistent coma after the
return of spontaneous circolation, and transfer to one of four par-
ticipating emergency departments. The exclusion oriteria were an
age of bess than 18 years for men, an age of less than 50 years for
wonmen [because of the possibility of pregnancy), cardiogenic shock
(2 systalic blood pressare of less than #0 mm Hg despite epineph-
rine infosicn), or possible causes of coma other than cardiac arrest
(drug overdose, head trawma, or cerebrovrascular acddent ). Patients
were also excloded if an intensive care bed was not available at a
participating institution.

After the return of spontaneows circulation had been accom-
plished outside the hospital, eligible patients were mndomly =-
signed to hypothermia or normothermia according, to the day of the
th, with patients amigned to hypothermia on odd-numbered
w these patients, the ]:u.n.mzd.is b-:p.n measures in the feld
izt hypothermia by removing the patient’s clothing and ap-
iy cold packs (CoolCare, Cheltenham, Victoria, Australia) to
the patient’s head and torsn. The treatment of patients assigned
to mormothermia followed uswal prehospital treatment protocols.

On arrival at a participating emergency department, the pa-
thents underwent routine initial asessment and treatment, inched-
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MILD THERAPEUTIC HYPOTHEREMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

THE HyPOTHERMIA AFTER CARMAC ARREST STUDY GROUP®

BABSTRACT

Background Cardiac arrest with widespread cera-
bral ischemia frequently leads to sewvere neurclogic
impairment. We studied whather mild systamic hypo-
tharmia increasas the rate of neurclogic recovery af-
tar resuscitation from cardiac arrest due to ventricu-
lar fibrillation.

Methods In this multicentar trial with blinded as-
sassment of the outcome, patients who had been re-
suscitated after cardiac arrest due to ventricular fibril-
lation were randomly assigned to undergo therapautic
hypothermia (target temperatura, 32°C to 34°C, meas-
ured in the bladder) ower a period of 24 hours or to
receive standard treatment with normothermia. The
primary end point was a favorable neurologic out-
come within six months after cardiac arrest; second-
ary end points weare mortality within six months and
the rate of complications within seven days.

Remwlts  Soventy-five of the 136 patients in the hy-
pothermia group for whom data were available (55
percant! had a favorable neurclogic outcome (cambral-
performance catagory, 1 [good recovery] or 2 [moder-
ate disability]l, as compared with 54 of 137 (29 per-
cent) in the mormothermia group (risk ratio, 1.40; 95
percemt confidence interval, 1.08 to 1.81). Mortality at
six months was 41 parcent in the hypotharmia group
(56 of 137 patients died), as comparad with 55 per-
cent in the normothermia group {76 of 122 patients:
risk ratio, 0.74; 95 percant confidence interval, 0.58 to
0.95}. The complication rate did not differ significant-
Qroups.

In patients who have been su
fully resuscitated after cardiac arrest due to ventricular
fibrillation, therapewtic mild ypothermia increased
the rate of a favorable neurologic outcome and re-

duced mortality. (N Engl J Med 2002;346:549-56.)
bl p 2002 Massachusetts Medical SDI:i:E!l/

M estimated 375,000 people in Europe

undergo sudden cardiac arrest yearly.! Re-

covery without residual neurologic damage

after cardiac arrest with global cerebral is-
chermia 1s rare. After cardiac arrest with no blood flow
for more than five minutes, the generation of free
radicals, together with other mediators, during reper-
fusion creates chemical cascades that result in cere-
bral injury.* Until recently, there was no therapy with
documented efficacy in preventing brain damage af-
ter cardiac arrest.

Several studies have shown that moderate systemic
hypothermia (30°C)* or mild hypothermia | 3478
markedly mitigates brain damage after cardiac arrest in
dogs. The exact mechanism for this cerebral resusata-
tive effect is not clear. A reduction in cerebral ouyzen
consumption® W and other multifactonial chemical and
physical mechanisms during and after ischemia have
been postulated -1 These include retardation of de-
structive enEymatic reactions, suppression of free-rad-
ical reactions, protection of the fluidity of lipoprotein
membranes, reduction of the oxygen demand in Jow-
flow regions, reduction of intracellular acidosis, and
inhibition of the binsynthesis, release, and uptake of
CXCITAtOrY NEuroiransmitters.

Preliminary clinical studies have shown that patients
treated with mild hypothermia after cardiac arrest have
an improved neurclogic outcome, without important
side effects, as compared with the outcome in his-
torical controls. 173

othermia in patients who had had cardiac arrest
ue to ventricular fibrillation. The primary end point

)‘r‘l’c compared mild hypotherma with standard nor-
d
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ILCOR Adyvisory Statement

Temperature Management After Cardiac Arrest

An Advisory Statement by the Advanced Life Support Task Force of the

International Liaison Committee on Resuscitation and the American Heart

Association Emergency Cardiovascular Care Committee and the Council
on Cardiopulmonary, Critical Care, Perioperative and Resuscitation

Michael W. Donnino, MD: Lars W. Andersen, MD; Katherine M. Berg, MD:
Joshua C. Reynolds, MD, MS; Jerry P. Nolan, FRCA, FRCP, FFICM, FCEM (Hon);
Peter T. Morley, MBBS, FRACP, FANZCA, FCICM, FERC: Eddy Lang, MD:
Michael N. Cocchi, MD; Theodoros Xanthos, MD, Pg Dip (Ed), MSc, PhD, FHEA, FAcadMEd:
Clifton W. Callaway, MD, PhD#*:; Jasmeet Soar, FRCA, FFICM, FRCP#*;
and the ILCOR ALS Task Force

Abstract—For more than a decade, mild induced hypothermia (32°C—34°C) has been standard of care for patients
remaining comatose after resuscitation from out-of-hospital cardiac arrest with an initial shockable rhythm, and this
has been extrapolated to survivors of cardiac arrest with initially nonshockable rhythms and to patients with in-hospital
cardiac arrest. Two randomized trials published in 2002 reported a survival and neurological benefit with mild induced
hypothermia. One recent randomized trial reported similar outcomes in patients treated with targeted temperature
management at either 33°C or 36°C. In response to these new data, the International Liaison Committee on Resuscitation
Advanced Life Support Task Force performed a systematic review to evaluate 3 key questions: (1) Should mild induced
hypothermia (or some form of targeted temperature management) be used in comatose post—cardiac arrest patients? (2) If
used, what 1s the ideal timing of the intervention? (3) If used, what is the ideal duration of the intervention? The task force
used Grading of Recommendations Assessment, Development and Evaluation methodology to assess and summarize the
evidence and to provide a consensus on science statement and treatment recommendations. The task force recommends
targeted temperature management for adults with out-of-hospital cardiac arrest with an imitial shockable rhythm at a
constant temperature between 32°C and 36°C for at least 24 hours. Similar suggestions are made for out-of-hospital
cardiac arrest with a nonshockable rhythm and in-hospital cardiac arrest. The task force recommends against prehospital
cooling with rapid infusion of large volumes of cold intravenous flmd. Additional and specific recommendations are
provided in the document. (Circulation. 2015:132:2448-2456. DOI: 10.1161/CIR.0000000000000313.)



Soru 1
Hafif hipotermi, hedeflenmis sicaklik yonetimi
(TTM) uygulanmamis olan hastalarla
karsilastirildiginda sonuglari iyilestirir mi?




Soklanabilir ritimle basvuran ve ROSC sonrasi
cevapsiz kalan hastalarda hedeflenmis sicaklik
yonetimi (32-36 C) onerilmektedir..

Soklanamaz ritimle basvuranlarda da
uygulanabilir.

HIKA hastalarinda da ROSC sonrasi bilingsiz
hastalarda uygulanabilir.

Hastane oncesi soguk hizli salin uygulamasini
rutin onerilmemektedir.

Hedeflenmis sicaklik yénetimi uygulanacaksa en
az 24 saat uygulanmalidir.



1-Baslangi¢ ritmi VF veya pVT oldugunda
HDKA sonrasi ROSC bilingsiz eriskin
hastalarda hipotermi uygulanabilir. (sinif
I, KD: B-R)

2-Nongokabl ritimlerde de hipotermi
faydali olabilir (sinif I, KD: C-EO)

3-Sicaklik 32°C ile 36°C arasinda olmalidir
(sinif I, KD: B-R).



4-TTM'yi en az 24 saat siireyle siirdirmek
mantiklidir (sinif IIa, KD: C-EO).

5- Rutin olarak ROSC lu hastalarda hastane oncesi
IV hizli infizyon ile hipotermi dnerilmemektedir
(sinif III: yarar yok: KD-A)

6-TTM sonrasi komadaki hastalarda atesi 6nlemek
makuldir (sinif IIb, KD C-LD).

7-Kardiyak arrest nedeniyle resisitasyon sonrasi
spontan hafif hipotermi (> 33 ° C) olan
hemodinamik olarak stabil olan hastalar aktif
olarak yeniden isitilmamalidir.
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1. TTM resusitasyon sonrasi uygun eriskin
hastalara noral koruma amaciyla
uygulanmalidir.(6d giiglu, ks ytiksek)

2. Resisitasyon sonrasi komatoz ve sozli
komutlara yanit vermeyen vakalar igin

TTM diisiiniilmelidir.(6d giicli, ks diisiik)



Soklanabilir ritim « Soklanamaz ritimler
HDKA - HIKA

Kardiyak nedenli ya da  Nonkardiyak nedenler
bilinmeyen kardiyak
nedenli arrestler
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Association Between Therapeutic Hypothermia and Survival
After In-Hospital Cardiac Arrest:

Hypothermia after in-hospital cardiac arrest
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Gebe hastalar TTM igin uygundur.(6d sarth, ks
diigtk)

Ileri yas TTM icin kontrendikasyon degildir.
(0d gliglu, ks diisuk)

Acil koroner anji%g‘r_'afi veya PCT gereksinimi
olan hastalar iginTTM kontrendike degildir. (6d
glgld, ks distk)

Rekiirren VF/VT kontrendikasyon degildir.( 6d
sartl, ks distk)



« Kontrolsiiz kanama ve direncli sok
tablosu TTM igin kontrendikasyon olarak
dustnulmelidir. (0d gugld, ks dustuk)

 Agir enfeksiyonu olan hastalara TTM
uygulanmamalidir.( 6d sarth, ks diisiik)

 Hipotansiyon (MAP<60 mmHg) TTM igin
mutlak kontrendikasyon degildir. MAP ve

perfiizyonu iyilestirmek amaciyla agresif
resisitasyon uygulanmalidir.



TTM'nin hastane oncesi, acil servis ve
kritik bakim tinitesi dahil olmak lizere
gerekli desteklerle herhangi tibbi bir
ortamda baslatilmasini tavsiye ediyoruz.

( 6d gligld, ks orta)
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Induction of Therapeutic Hypothermia During
Out-of-Hospital Cardiac Arrest Using a Rapid

Infusion of Cold Saline
The RINSE Trial (Rapid Infusion of Cold Normal Saline)

BACKGROUMD: Patients successfully resuscitated by paramedics

from out-of-hospital cardiac arrest often have severe neurologic injury.
Laboratory and observational clinical reports have suggested that induction
of therapeutic hypothermia during cardiopulmonary resuscitation (CPR)
may improve neurologic outcomes. One technigue for induction of mild
therapeutic hypothermia during CPR is a rapid infusion of large-volume cold
crystalloid fluid.

METHODS: In this multicenter, randomized, controlled trial we assigned
adults with out-of-hospital cardiac arrest undergoing CPR to either a rapid
intravenous infusion of up to 2 L of cold saline or standard care. The
primary outcome measure was survival at hospital discharge; secondary
end points included return of a spontansous circulation. The trial was
closed early (at 48% recruitment target) due to changes in temperature
management at major recenving hospitals.

RESULTS: A total of 1198 patients were assigned to either therapeutic
hypothermia during CPR (618 patients) or standard prehospital care

(580 patients). Patients allocated to therapeutic hypothermia receved

a mean (S0} of 1193 (647) mL cold saline. For patients with an initial
shockable cardiac rhythm, there was a decrease in the rate of return of

a spontaneous circulation in patients who received cold saline compared
with standard care (41.2% compared with 50.6%, P=0.03). Overall 10.2%
of patients allocated to therapeutic hypothermia during CPR were alive

at hospital discharge compared with 11.4% who received standard care
(P=0.71).
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» Klinisyenler hedef sicakliga olabildigince
erken ulasmalidir.( 6d gli¢li, ks diistk)

- Onlenemeyen bir gecikmenin yasandigi
durumlarda , TTM ROSC'tan 8 veya daha
fazla saat sonra da faydali olabilir.
Hastalarin sogutulmamasi gereken bir
sure belli degildir. Ancak zaman
gectikge faydanin azalma olasiligi artar.






TTM uygulanan hastalarin 32-34 derece

bir hedef sicakliga sogutulmasi énerilir.
(OD kosullu, KD yiiksek)



Contents lists available at ScienceDirect

- - EURQOFEAM
Resuscitation W) | resuscmanion
COUMNCIL
journal homepage: www.elsevier.com/flocatefresuscitation
Review article
Therapeutic hypothermia after cardiac arrest: A systematic @Cmmm

review/meta-analysis exploring the impact of expanded criteria and

targeted temperature™
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Keywords:

Therapeutic hypothermia
Out-hospital cardiac arrest
Targeted temperature management
Expanded hypothermia use

ABSTRACT

Aims of the study: We aimed to determine the benefit of an expanded use of TH. We also described the
impact of a targeted temperature management on cutcomes at discharge.
Data sources: We identified studies by searching MEDLINE, EMBASE and Cochrane Library databases.
‘We included RCTs and observational studies restricted to those reporting achieved temperature during
TH after OHCA. Mo other patient, cardiac arrest or hypothermia protocol restrictions were applied. Out-
comes of interest were hospital mortality and neurological outcome at discharge. Appropriate risk of bias
assessment for meta-analyzed studies was conducted. 5tudies contrasting hypothermia and normoth-
ermia outcomes were meta-analyzed using a random-effect model. Outcomes of cooling arms, obtained
from enrolled studies, were pooled and compared across achieved temperatures.
Results: Search strategy yielded 32,275 citations of which 24 articles met inclusion criteria. Eleven studies
were meta-analyzed. The use of TH after OHCA, even within an expanded use, decreased the mortal-
ity (OR 0.51, 95%CI [0.41-0.64]) and improved the odds of good neurclogical outcome (OR 2.48, 95%CI
[1.91-3.22]). No statistical heterogeneity was found for either mortality (I* =4.0%) or neurological out-
come ([*=0.0%). No differences in hospital mortality (p=0.86) or neurological outcomes at discharge
[(p=0.32) were found when pooled outcomes of 34 hypothermia arms grouped by cooling temperature
were compared.
Conclusion: The use of TH after OHCA is associated with a survival and neuroprotective benefit, even
when including patients with non-shockable rhythms, more lenient downtimes, unwitnessed arrest
andjor persistent shock. We found no evidence to support one specific temperature over another during
hypothermia.

@ 20116 Elsevier Ireland Ltd. All rights reserved.



B. Good neurological outcome at hospital discharge

Sample Caomntrol
Author(s) and Year Meuro NonMeura  Meuro MonMeura Odds Ratio [85% CI]
Barnard 1997 11 11 3 1% P—= 533[145,2773]
Barnard 2002 | 22 9 5 I—-—p- 285[1.01, 688]
HACA 2002 =%} 73 41 oy —— 207 [1.26, 341]
Oddo 2006 Shock arm L) 24 i1 =2 |‘—-—| 230|083, 573]
Balliard 2007 23 a 17 19 :I—-—l- 285[1.04, TBL5]
Darsall 2005 | 18 i4 i7 |_-_-_| 159061, 417]
Farmeira 2009 25 24 5 21 , = 438[142,13.47]
Don 2008 Shock arm 28 53 14 TS = 288 [1.44 , 6.18]
Don 2008 Mon Shock arm 14 108 17 174 |—I—.—| 133|063, 280]
Patrowvic 2011 26 19 7 30 ' —= S5 BE[2.13, 16.16]
Waltars 2011 a 20 3 23 I—'—-—- 345[082, 1453]
Random effect model - ZAR[191, 322

Test for het ity 12 (%) = 0.0, 95%Cl (0.0-65.84 :
est for heterogeneity 1< (%) { ) THworse | TH )

0.05 0.25 1.0 400

Odds Ratio (log scale)
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ABSTREACT

Introduction: In December 2013, our institution changed the target temperature management [ TTM] for
the first 24 h in ventricular fibrillation out-of-hospital cardiac arrest (VF-OHCA) patients from 33 °C to
36-C. This study aimed to examine the impact this change had on measured temperatures and patient
outcomes.
Methods: We conducted a retrospective cohort study of consecutive VF-OHCA patients admitted to a
tertiary referral hospital in Melbourne (Australia) between January 2013 and August 2015. Outcomes
were adjusted for age and duration of cardiac arrest.
Results: Ower the 30-month period, 76 VF-OHCA cases were admitted (24 before and 52 after the TTM
change). Patient demographics, cardiac arrest features and hospital interventions were similar between
the two periods. After the TTM change, less patients received active cooling (100% vs. 70%, p<0.001),
patients spent less time at target temperature (87 % vs. 50%, p<0.001), and fever rates increased (0% vs.
19%, p=0.03). During the 36°C period, there was a decrease in the proportion of patients who were
discharged: alive (71% vs. 58%, p=0.31), home {58% vs. 40%, p=0.08); and, with a favourable neurclogical
outcome {cerebral performance category score 1-2: 71% ws. 56X, p=0.22).
Conclusion: After the change from a TTM target of 33°C to 36°C, we report low compliance with target
temperature, higher rates of fever, and a trend towards clinical worsening in patient outcomes. Hospitals
adopting a 36°C target temperature to need to be aware that this target may not be easy to achieve, and
requires adequate sedation and muscle-relaxant to avoid fever.

@ 2017 Elsevier B.V. All rights reserved.




Table 3
Comparison of temperatures and patient outcomes for patients admitted to [CU for the 33=C and 36=CTTM periods,

Outcome variables 33=C 36-C Unadjusted p-value Adjusted p-value:
N=24 N=52
Temperatures
Temperature on arrival at ED, mean (D) 345(14) 352(15) 007 -
Average temperature across first 24 b, median (IQR) 334(331-315) 36.2 (36,1-365) <0,001 -
Time at target temperature in first 24-h (%), mean (50} 87(15) 50 (31) <(,001 -
All temperatures at or below t ' ol
mre =38.0in first 24 h, n (%) 0(0) 10(19) 003 -
rature >38,0in first 361, n (%) 2(8) 16(31) 004 > i
Outcomes
Discharge within 24 h of ICLL_o (30 e e 199 -
i m Z4-h of ICU, n (%) 0(0) 71(14) 009 -
ICU survival (%) 17(71) 30 (58) 032 )1
' iyal n (% 17(71) 30(58) 032 031
Day treatment withdrawn, med = e 004
(PCscore 1-2,n (%) 17(71) 29 (56) 031 022
Discharged home, n (%) 14 (58) 21 (40) 022 0.08
Discharged to rehabilitation, n (%) 3(18) B(27) 048 0.55
Survivors CPC 1, n(E) <16 (04) 19(63) -
Survivors CPC2, n (%) 1(6) 10(33) 002

Survivars CPC3, n(%) 0(0 1(3)




* Yeniden isinmanin hedef sicakliga
ulasmasindan 24 saat sonra baslamalidir.

« Hastalar satte 0.25-0.5 derece hizda
yeniden isitilmalidir.

 Hipertermi (¢ekirdek sicakligin 37.5
derece lizerinde olmasi ) arrest sonrasi
en az 72 saat stre ile onlenmelidir.
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Targeted Temperature Management for 48 vs 24 Hours

and Neurologic Outcome After Out-of-Hospital Cardiac Arrest
A Randomized Clinical Trial
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Alf Inge Larsen, MD, PhD, FESC; Valdo Toome, MD; Marjaana Tiainen, MD, PhD; Johanna Hastbacka, MD, PhD;

Timo Laitio, MD, PhD; Markus B. Skrifvars, MD, PhD, EDIC, FCICM



Table 3. Primary and Secondary Outcomes After Targeted Temperature Management

48-Hour Group 24-Hour Group Relative Risk or Ratio of

{n=175) {n=176) Difference, % (95% Cl) Geometric Means (95% Cl) P Value
Primary outcome, No. (%)
CPC score of 1 or 2 at 6 mo® 120 (69) 112 (64) 45(-5to 14.8) 1.08 {0.93 to 1.25) 33
Secondary outcomes, No. (%)

|CL mortality 26 (15) J0(17) -2.1(-97t055)  0.88 (0.54 t0 1.42) 59

Hospital mortality 40 (23) 44 (25) -2 (-10.9t0 6.9) 0.92 (0.63 to 1.34) b6

Mortality at & mo 4B (27) 60 (34) -6.5(-16.1t03.1) 0.B1 (0.59 t0 1.11) 19

Adverse events, No. (%)

169 (97) 161 (91) 56(06to106) 1.06(1.01tn1.12) 03
Pneumaonia 86 (49) 76 (43) 6.2(-42t0166) 1.14(0511t01.44) 24
Any bleeding 17 (10) 23 (13) -3.3(-99t03.3) 0.75(0.41to 1.35) A3

Resource use, median (IQR)

Time receiving mechanical ventilation, A% 120 (99 to 146) 87 (72 to 106) 26 (16 to 36) 1.37(1.19t0 1.59) <,001
Survivors, h 121 (98 to 149) 85 (69 to 105) 28 (18 to 38) 1.41(1.22 to 1.64) <001
Nonsurvivors, b 107 (71 to 163) 151 (B9 to 256) -79 (-205 to 48) 0.71 (0.37 to 1.37) 35

ICU! length of stay, h*- 151 (127 to 178) 117 (99 to 138) 28 (15t 41) 1.3(L.14 to 1.47)" <.001
Survivors, h 154 (141 to 240) 134 (103 to 175) 30 (17 to 44) 1.37 (1.22 to 1.54) <.001
Nonsurvivors, b 92 (66 to 129) 88 (64 to 121) 9(-25 to 44) 1.04 {0.66 to 1.64) B6

Hospital length of stay, d° 11.1{53t0133) 11.8(99t 14.1) -0.85(-2.6t0059) 094 (0.79t0 1.11) 50
Survivors, d 15.9(12.6 to 20} 17.2(13.7t0 21.6) -1.15(-3.1t00.8) 0.93 (0.8 to 1.06) 28
Nonsurvivors, d 5.1(3.6t07.1) 53 (3.8t 7.5) 0(-19t0 1.9) 0.95 {0.64 to 1.41) 79
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Kardlyak Ar'r'esﬁe Llpl'l'
Em Isuyon Tedavns: ‘






» ILE tedavisi 1967 yilinda ilk defa
antidot olarak kullanilmis.

» 1997 yilinda bupivakaine ait bir toksisite
vaka raprunda yayinlanmis.

* LA toksisitesi ve lipofilik ilaglar...



Emdilsiyon lipofilik ilag molekdilini ¢evreleyerek
etkisiz hale getirir ve bir "lipid havuzu" olarak
hareket eder.

Lipid sollsyonu iginde bulunan uzun zincirli yag

asitlerinin myositlerdeki voltaj bagimli kalsiyum
kanallarini aktive ettikleri gosterilmis. Bu

sayede myositlere kalsiyum girisi artmakta ve
kontraktilite artmakta.

Kardiyak inotropiyi artirir.

ILE den gelen yag asitlerinin miyokarda, hazir
bir enerji kaynagi saglamasi ve boylece kardiyak
fonksiyonu iyilestirmesidir






» 7520 lik uzun zincirli trigliserit
emtlsiyonu

» 1.5 ml/kg yagsiz viicut kilosuna gére
bolus ayni doz, l¢ li¢ dozda olmak lzere
her Ug ila bes dakikada bir kardiyak
arrest durumunda tekrarlanabilir.

 0.25-0.5 mI/kg/dk 30-60 dk'da
verilmelidir.



* Lokal anestezik toksisitesine bagl ,
ozellikle bupivakain toksisitesine bagl
kardiyak arrest vakalarinda resiisitatif

bakima ilavaten ILE uygulanabilir.
(SinifIIb-KD C-EO)

» Diger ilag toksisitelerine bagli kardiyak
arrestte ILE uygulamas: makulddir.
(SinifIIb-KD C-EO)
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Evidence-based recommendations on the use of intravenous lipid emulsion
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Bupivakain toksisitesine bagl kardiyak
arrest ACLS ile birlikte ILE kullaniimast
onerilir.(1D)
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Experts Consensus Recommendations for
the Management of Calcium Channel Blocker
Poisoning in Adults
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Definitions:
=Signe of CCB toxicity.
Hemodynamics abnormalives
such as low heart rate, low
blood pressure, decreased
contractility or abnormal
peripharal vascular
resistances
- First ine reatment: treatment
) . initially provided to a
If toxicity develops N Ry symptomatic CCB poisoned

‘ ' ‘ patiant

- em e en am en en s e em em em em em e an @ e ¥ n' .nt
provided 1 a CCB poisoned
patiant in refractory shook or
First line treatments prioritized based on desired effect ety B O
Titrate fluid repletion based on response an inadequate blood flow and
Calcium IV fo increase contractilty and blood pressure (1D) ol delvery 1o organs and
Norepinephrine to increase blood pressure, epinephrine to increase contractility and heart rate (1D) _M'L';mmm
High-dose insulin to increase contractiity (1D) and blood pressure (20) decreased myocardial
Dobutamine or epinephrine to increase contractility if cardiogenic shock (2D) %::ﬁll’iu seen onaﬂ;“ -
Atropine if bradycardia or conduction disturbance (2D) index omssl'”mowdz.zwanm#

Dose regimens:

- m 1 V:
Adults: 10-20 mi (1-2 g) Q10-
20 min or infusion at 0.2-0.4
mivkg/h (0.02-0.04 g/kg/)

= Caleium gluconate 10% V!
Aduits: 30-60 mi (3-8 g) Q10-
20 min or infusion at (0.6«
1.2mVkg’h (0.06-0.12 gfkg/h)
- Atropine; 0.02 mglkg (min
0.1 mg and max 0.5 mg)

=High-dose insulin IV
(requiary Tunivkg bolus
folowed by an infusion at
Tunitkgh (maintain
esuglycemia with dextross)
« Increamantal doses of h

progressive increase of the
infusion rate up 10 10unitsikgh
(maintain euglycemia with
dextrosa)
Cardiac arrest
Standard ACLS * . in the absence of myocardial dysfunction

Calcium IV (1D)
Lipid emulsion therapy (1-2D)
VA-ECMO (ECLS) if available (2D)

I —
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Systematic review of clinical adverse events reported after acute intravenous
lipid emulsion administration
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ABESTRACT ARTICOLE HISTORY

Background: Intravenous lipid emulsions (ILEs) were initially developed to provide parenteral nutrition. Heceived 18 August 2015
In recent years, ILE has emerged as a treatment for poisoning by local anesthetics and warious other Hevised 26 lamuary 2015
drugs. The dosing regimen for the dinical toxicology indications differs significantly from those used for Adcepted 2 Felruary 2016

parenteral nutrition. The evidence on the efficacy of ILE to reverse acute toxicity of diverse substances Fulihed oniine 30 Mardh
consists mainly of case reports and animal experiments. Adverse events to ILE are important to consider 26

when clinicians need to make a risk/benefit analysis for this therapy. Methods: Multiple publication HEY W ORDS
databases were searched to identify reports of adverse effects associated with acute ILE administration Gut and hepamtaddty:
for either treatment of acute poisoning or parenteral nutrition. Articles were selected based on liwvar eTabaiic
pre-defined oriteria to reflect acute use of ILE. Experimental studies and reports of adverse effects as a

complication of long-term therapy exceeding 14 days were excluded. Results: The ssarch identified 789

full-test articlkes, of which 114 met the study criteria. 27 were animal studies, and &7 were hurman stud-

ies. The adverse effects associated with aoute ILE administration induded acute kidney injury, crdiac

amest, ventilation perfusion mismatch, acute lung injury, venous thromboembolism, hypersensitivity, fat

embolism, fat overload syndrome. pancreatitis. extracorporeal droulation machine drouit obstruction,

allergic reaction, and increased susceptibility to infection. Conclusiore The emerging use of ILE adminis-

tration in clinical toxicology warrants careful attention to its potential adverse effects. The dosing regi-

men and comtext of administration leading to the adwerse events dooumented in this review are not

generalizable to all clinical toxicology scenarios. Adverse effects seem to be proportional to the rate of

infusion as well as total dose received. Further safety studies in humars and reporting of adwerse

events associated with ILE administration at the doses adwooated in cument dini@l toxoology literature

are needed.



Asistoli

Hemoliz, trombositopeni, DIK

Akut bobrek yetmezligi

Metabolik asidoz

Yag embolisi, ARDS ,ALT

Priapizm, DVT, flebit
Hipertrigliseritemi, pankreatit
Hipersensitivite ve allerjik yan etkiler
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Thrombolysis during Resuscitation
for Out-of-Hospital Cardiac Arrest

Bernd W. Bottiger, M.D., Hans-Richard Arntz, M.D.,

Douglas A. Chamberlain, M.D., Erich Bluhmki, Ph.D., Ann Belmans, M.Sc,,
Thierry Danays, M.D., Pierre A. Carli, M.D., Jennifer A. Adgey, M.D.,
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TISSUE PLASMINOGEN ACTIVATOR IN CARDIAC ARBREST
WITH PULSELESS ELECTRICAL ACTIVITY

Arvap B. Apu-Lapan, M.D., M.H.Sc., James M. CHrisTENSON, M.D., GranT D Innes, M.D.,
CatHeRma AL wan Beex, RN, B.S N, Karen P. Wancer, M.D., B. Doucras McEncer, M.D,
lamd A, MacPuan, M.D., M.H.5c., Jos Puskarc, EEM.A.-3, RicHare P. Sapowskl, EEMA -3, JoeL Sincer, PuD.,
MarmiN T. ScHecHTER, M.D., PH.D., ano Victor M. Wooo, M.D.

ABSTRACT

Backgronnd Coronary thrombosis and pulmonary
thromboembolism are common causes of cardiac ar-
rest. Wa assessed whether the administration of tis-
sue plasminogen activator {t-PA} during cardiopulmo-
nary resuscitation would banafit patients with cardiac
armrest and pulseless elactrical activity of unknown or
prasumed cardiovascular causa.

Methods  Patients who ware older tham 16 years of
age and who had more than one minute of pulsaless
alactrical activity that was unresponsive to initial ther-
apy outsida the hospital or in the emergency dapart-
ment wera aligible. Patients weara randomly assigned
to recenra 100 mg of t-PA or placebo intravenoushy
ovar a 15-minutea period in a double-blind fashion.
Standard resuscitation was then continuad for at least
15 minutes. The primary cutcomea was sunyival to hos-
pital discharga.

Resnles During the study pariod, 1583 patiants with
cardiac arrestware treated and 233 patients were an-
rolled (117 in the t-PA group and 116 in the placebo
group). The characteristics of the patients in the two
groups wera similar. One patient in the t-PA group
survived to hospital discharge, as compared with
none in the placebo group (absolute difference be-
tweaen groups, 0.9; 95 percemt confidence imtansal,
—2.6 10 4.8;: P=0.93). Tha proportion of patients with
return of spontaneous circulation was 21.4 parcant in
thie t-PA group and 23.2 percant in the placebo group
(absolute difference betwean groups, —1.9; 35 par-
cent confidence interval, —12.6 0 8.8 P=0.85).

Conclusions We found no evidence of a beneficial
affact of fibrinohy sis in patients with cardiac arrest and
pulsaless alectrical activity of unknown or presurmed
cardiovascular causa. Our study had limited statistical
power, and it remains unknown whather there is a
small treatment effect or whether salected subgroups
may benefit. (N Engl J Med 2002;346:1522-8.)
Copyright & 2002 Massachusetts Medical Society.

severe shock, since some forward blood fow can oc-
cur®# This observation has prompted heightened
vigllance for reversible causes during treatment of
pulseless electrical activiey.” That low-grade cerebral
and coronary perfusion may persist during pulscless
clectrical activity supports the concept that the out-
come can be good, even after prolonged cardiopul-
monary resuscitation (CPR), if the canse of cardiac
arrest 15 entified and addressed.

Few studies have characterized the causes of cardiac
arrest, but acute coronary thrombosis and pulmonary
thromboembaolism are clearly important % Given the
benefit of fibrinolytic (thrombolytic) agents in myo-
cardial infarction and pulmonary embolism, there 15
increasing interest in the potential role of these drugs
in cardiac arrest. Both theoretical reasoning and stud-
ies in laboratory animals support the hypothesis that
fibrinolytic agents could be effective during CPR_ 191

Many studies have suggested that the administra-
tion of fibrinolytic agents during CPR can have a
dramatic effect,'*= but there have been no random-
ized trials of this approach. We undertook this study
to evaluate the effect of the administration of tissue
plasminogen activator (t-PA) during CPR in adults
with undifferentared pulseless electrical activity (1e.,
with an unknown or presumed cardiovascular cause)
that was not responsive to initial therapy.

METHODS
Location of the Study

This randomized, double-blind, placebo-controlled trial was
conducted between February 12, 1998, and September 30, 19990,
in the greater Vancowrer region in Canada at seven advanced-life-
support paramedic base stations and in the emergency depart-
ments of three tertiary teaching hospitals. This region has a pop-
ulation of over 2 million persons served by the British Columbia
Ambulance Service. In this region, victims of cut-of-hospital car-
diac arrest are treated by paramedics wsing protocols based on
American Heart Association guidelines,® and they are not trans-
ported to a hospital unless a perfising rhythm develops, a shock-
able rhythm pemsists, or extenuating circumstances exise.
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Case Report

Successful use of intra-arrest thrombolysis for electrical storm due to @L_msm_.{
acute myocardial infarction™
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Retrospektif karsilastirmali bir ¢alismada
PE'ye bagl kardiyak arrest sirasinda rt-
PA ile fibrinolitik tedavi alan grupta,
ROSC (7% 67 ye% 43), 24 saat sagkalim
(7% 53'e% 23) ve hastaneden taburculuk
(% 19'a karsi7% 7) acisindan anlaml
olarak daha iyi sonuglar elde edild..
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* Siipheli PE'de ampirik trombolizin etkinligini
destekleyen veya reddeden herhangi bir kanit yoktur.

*Bu hastalarda tromboliz disunilebilir.(SinifIIb-KD C-
LD)

*Dahil etme kriterleri, trombolitik zamanlama ila¢ ve doz
konusunda fikir birligi yok.




Hangi durumda
siiphelenelim?
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Review

Evidence-based diagnosis and thrombolytic treatment of cardiac arrest ®rmm

KPR A

or periarrest due to suspected pulmonary embolism”

Jill K. Logan, PharmD **, Hardin Pantle, MD ®, Paul Huiras, PharmD €,
Edward Bessman, MD °, Leah Bright, DO ¢

* Department of Pharmacy, University of Maryland Baltimore Washington Medical Center, Glen Burnie, MD
b Department of Emergency Medicine, Johns Hopkins Bayview Medical Center, Baltimore, MD

¢ Department of Pharmacy, Boston Medical Center, Boston, MA

4 Department of Emergency Medicine, Johns Hopkins Hospital, Baltmore, MD

ARTICLE INFO ABSTRACT

Article history: When a previously healthy adult experiences atraumatic cardiac arrest, providers must quickly identify the
Received 15 January 2014 _ etiology and implement potentially lifesaving interventions such as advanced cardiac life support. A subset of
Received in revised form 8 April 2014 these patients develop cardiac arrest or periarrest due to pulmonary embolism ( PE). For these patients, an

Accepted 15 April 2014 early, presumptive diagnosis of PE is critical in this patient population because ad ministration of thrombolytic

therapy may significantly improve outcomes. This artide reviews thrombolysis as a potential treatment
option for patients in cardiac arrest or periarrest due to presumed PE, identifies features assodated with a high
incidence of PE, evaluates thrombolytic agents, and systemically reviews trials evaluating thrombolytics in
cardiac arrest or periarrest. Despite potentially improved outcomes with thrombolytic therapy, this
intervention is not without risks, Patients exposed to thrombolytics may experience major bleeding events,
with the most devastating complication usually being intracranial hemorrhage. To optimize the risk-benefit
ratio of thrombolytics for treatment of cardiac arrest due to PE, the clinician must correctly identify patients
with a high likelihood of PE and must also select an appropriate thrombolytic agent and dosing protocol,

i© 2014 Elsevier Inc. All rights reserved.




1-Ritim:

NEA. Diger ritimlere kiyasla daha fazla PE
insidansina sahiptir.



2-Arrest sirasinda ve prearrest donemde
bulunan faktorler:

 PE'ye bagli kardiyak arrest hastalarinda
su triad iliskili bulunmustur:

Resuscitation 2001;49:265-72.
Resuscitation 2005;65:57-64.



« Ortak prearrest bulgular ise;

- Solunum gigliigd
- SI>0.8
- Mental durum degisikligi

Resuscitation 2001;49:265-72.
Resuscitation 2005;65:57-64.



3-Geleneksel PE ile iliskili faktorler:

 Tek tarafh bacak sisligi
 Saturasyon<795

» Aktif kanser

- Immobilizasyon

* Ortapedik cerrahi
 Havayolu ile seyahat



4-USG

Arrest sirasinda kardiyak hareket ve kontraktil
aktiviteyi tanimlamak ve tedavi edilebilir
durumlar: (famponat, miyokard enfarktisi,
pulmoner emboli, pnémotoraks ve hipovolemi)
teshis etmek icin kullanilabilir.



SonoSite

P21xp/5-1 Cardiac
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ARTICLE INFO ABSTRACT
Article history: Introduction: Cardiac arrest management primarily focuses on optimal chest compressions and early defibrilla-
Received 4 October 20017 tion for shockable cardiac rhythms. Mon-shockable rhythms such as pulseless electrical activity (PEA) and
Redeived in revised form 12 December 2017 asystole present challenges in management, Point-of-care ultrasound [ POCUS) in cardiac arrest is promising.

Accepted 12 December 2017 Objectives: This review provides a focused assessment of POCUS in cardiac arrest, with an overview of ranstho-

racic (TTE) and transesophageal echocardiogram (TEE), uses in arrest, and literature support

E:m?mu Discussion: Cardiac arrest can be distinguished between shockable and non-shockable rhythms, with manage-
Pulseless electrical activity ment varying based on the rhythm POCUS provides a diagnostic and prognostic tool in the emergency depart-
Asystole ment (ED), which may improve accuracy in clinical decision-making. Several protocols incorporate POCUS
Ventricular fbrillaton based on different cardiac views. TTE includes parasternal long axis, parasternal short axis, apical 4-chamber,
Ventricular tachycardia and subxiphoid views, which may be used in cardiac arrest for diagnosis of underlying cause and potential prog-
Echocardiography nostiation TEE is conducted by inserting the probe into the esophagus of intubated patients, with several studies
Ultrasound evaluating its use in cardiac arrest. It is associated with few adverse effects, while all owing continued compres-
Point-of-care ultrasound sions (and evaluation of those compressions ) and not intermupting resuscitation efforts.

m:al-ubfkablc Conclusions: POCUS is avaluable diagnostic and prognostic tool in cardiac arrest, with recent | iterature supporting

its diagnostic ability. TTE can guide resuscitation efforts dependent on the rhythm, though TTE should not inter-
ruptother resuscitation measures. TEE can be useful during arrest, but further studies based inthe ED are needed.
Published by Hsevier Inc.
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Point-of-care ultrasound in cardiopulmonary resuscitation:
a concise review
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Table 1 POCUS protocols to be used in CPR

CAUSE" FEEL* SESAME™ ! PEA™ #
FEER"
Cardiac 1 | 4 2
Lung ultrasound: pneamothorax 2 - | 1
Proximal DVT (lower extremities) - - 2-3 (first in non-traumatic arrest) 3

L]

Abdomen: e.g., free flud, ruptured abdominal aorta 2-3 (first in traumatic arrest)

Numbers refer to the order in which scans are performed

CAUSE cardiac arrest ultrasound exam, FEEL focused echocardiographic evaluation in life support, FEER focused echocardiographic evaluation
in resuscitation, PEA parastemal-Epigastric-Abdomen and other scans (*the order of scans can vary according to clinical setting), SESAME
sequential emergency scanning assessing mechanism or ongin of shock of indistinct cause, DVT deep venous thrombosis



Guidelines for the Use of Transesophageal
Echocardiography (TEE) in the ED for e
Cardiac Arrest

[Ann Emerg Med. 2017;70:442-445.]

1. INTRODUCTION

The American College of Emergency Physicians (ACEP)
has developed these criteria to assist practitioners
performing emergency ultrasound studies (EUS) of the

heart using transesophageal echocardiography (TEE)
during cardiac arrest.

Ultrasound has been shown in cardiac arrest to
accurately identify the presence or lack of intrinsic cardiac
activity and in some cases the cause of arrest, including left
ventricular failure, right ventricular failure, pulmonary
embolism, pericardial tamponade, and hypovolemia.
These findings can lead to lifesaving changes in
management such as administration of intravenous fluids,
blood products, vasopressors, or thrombolytics, or










