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Resusitasyon Kilavuzlar

* AHA ve ILCOR (International Liaison Committee on Resuscitation)
tyeleri her 5 yilda bir resusitasyon kilavuzlarini gincellemekte.
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Tartismali konular?

* Adrenalin, Lidokain

* TYD'nde solunum

* Erken CPR ... telefonla CPR.... (en cok vurgulanan)
* Mekanik CPR

* Hastane dncesi hipotermi

e ECMO

* CPR sirasinda ndroproteksiyon
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Temel Yasam Deste

* Ani kardiyak arreste bagli 300,000 oltim/yil
* Erken CPR ve erken defibrilasyon

* Etkin kompresyon
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Telefonla CPR

* Telefonla CPR Uygulamasi
e tum kilavuzlarin giincellemeleri (2015)
* Telefon destekli CPR’a baslanmasi konusunda 6nemli gelismeler yasandi.

e 2017 AHA giincellemesinde 6neri seviyesinde degisik

* Olasi bir hastane disi kardiyopulmoner arresten suphelenildigi durumlarda
112 personelinin telefonla 112 yi arayan kisilere sadece gogts kompresyonlari
kullanilarak CPR talimatlarini saglamalidir. (Class I; Level of Evidence C-LD).



Mobil uygulamalar ve resusitasyon

e Kurtaricilari, kurbanin oldugu yere yonlendiren mobil uygulamalari
kullanilabilir (sinif 11b, kD B)

e Kurbana yakin CPR yapmak isteyen uygulama sahiplerine gonderilen
mesaj ile olay yeri tarifi

LEARN CPR - GET THE APP - SAVE A LIFE
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Okullarda CPR egitimi

United States High School CPR Map LIFESAVERS IN SCHOOL ANNUAL HS
States where CPR is Mandatory for High School Graduation GRADUATES
Map by ProTrainings.com, LLC Here are the 24 states that have passed laws requiring 44,400

Get free CPR training for your CPR as a high school graduation requirement. 28,170

school at SchoolCPR.com 36,460

8,320
32,580
16,840
65,990
91,980
35,210
58,560
26,710
57,250
89,820
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Map is © ProTrainings, LLC. Free CPR training information is available at SchoolCPR.com .

Legend Not Yet [ ]Bill Introduced ( ] Recommended, not required Source: National Center for Education Statistics. TOTAL 1,325,400
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Insansiz Hava Araglari-Drone

* Teknolojik gelismeler direkt veya indirekt olarak resusitasyonu
etkiliyor

* Drone€’lar tip alanina da girdi

* Hastane disi arrestlerde OED’nin hastaya ulasim suresi sagkalimi
etkileyen en dnemli faktérlerden




ORIGINAL RESEARCH Open Access

Drone delivery of an automated external ®
defibrillator — a mixed method simulation o
study of bystander experience

J. Sanfridsson" ) Sparrev'lkz, 1. Hollenberg1, P. Nordberg', T. Dja'w', M. Hingh], L Svensson', S. Forsberg', A Nord1,
M. Andersson-Hagiwara® and A. Claesson' ®
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Abstract

Background: Out-of-hospital cardiac arrest (OHCA) affects some 275,000 individuals in Europe each year. Time from
collapse to defibrillation is essential for survival. As emergency medical services (EMS) response times in Sweden
have increased, novel methods are needed to facilitate early treatment. Unmanned aerial vehicles (i.e. drones) have
potential to deliver automated external defibrillators (AED). The aim of this simulation study was to explore
bystanders’ experience of a simulated OHCA-situation where a drone delivers an AED and how the situation is
affected by having one or two bystanders onsite.

Methods: This explorative simulation study used a mixed methodology describing bystanders’ experiences of
retrieving an AED delivered by a drone in simulated OHCA situations. Totally eight participants were divided in two
groups of bystanders a) alone or b) in pairs and performed CPR on a manikin for 5 minutes after which an AED was
delivered by a drone at 50 m from the location. Qualitative data from observations, interviews of participants and
video recordings were analysed using content analysis alongside descriptive data on time delays during bystander
interaction.

Results: Three categories of bystander experiences emerged: 1) technique and preparedness, 2) support through
conversation with the dispatcher, and 3) aid and decision-making. The main finding was that retrieval of an AED as
delivered by a drone was experienced as safe and feasible for bystanders. None of the participants hesitated to
retrieve the AED; instead they experienced it positive, helpful and felt relief upon AED-drone arrival and were able
to retrieve and attach the AED to a manikin. Interacting with the AED-drone was perceived as less difficult than
performing CPR or handling their own mobile phone during T-CPR. Single bystander simulation introduced a
significant hands-off interval when retrieving the AED, a period lasting 94 s (range 75 s-110s) with one participant
compared to 0s with two participants.

Conclusion: The study shows that it made good sense for bystanders to interact with a drone in this simulated
suspected OHCA. Bystanders experienced delivery of AED as safe and feasible. This has potential implications, and further
studies on bystanders’ experiences in real cases of OHCA in which a drone delivers an AED are therefore necessary.




Sadece Gogus Kompresyonu
Uvaulanan CPR

Reported OHCA in
Sweden 2000 — 2017
- - S0 194

CONCLUSIONS: In this nationwide study of out-of-hospital cardiac arrest

during 3 periods of different CPR guidelines, there was an almost a 2-fold ~ zeom

higher rate of CPR before EMS arrival and a concomitant 6-fold higher rate of it

CO-CPR over time. Any type of CPR was associated with doubled survival rates 2
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Sadece Gogus Kompresyonu
Uygulanan CPR

Solunum 6nemi giderek yitirmekte
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Prehospital Hipotermi

* Cok merkezli randomize kontrolll
calisma
* Hastalar

e Standart bakim
* Yiksek volimde 30 ml/kg soguk SF

* Primer outcome: survival at
hospital discharge

* |lk ritmi soklanabilir ritmi olan
hastalarda ROSC azaltigi
saptanmis
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ORIGINAL RESEARCH ARTICLE

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)

BACKGROUND: 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 technique 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 spontaneous circulation, The trial was
closed early (at 48% recruitment target) due to changes in temperature
management at major receiving hospitals.

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

(580 patients). Patients allocated to therapeutic hypothermia received
amean (SD) 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 dunng CPR were alive

at hospital discharge compared with 11.4% who received standard care
(P=0.71)

CONCLUSIONS: In adults with out-ofhospital cardiac arrest, induction
of mild therapeutic hypothermia using a rapid infusion of large-volume,
intravenous cold saline during CPR may decrease the rate of retun of a
spontaneous circulation in patients with an initial shockable rhythm and
produced no trend toward improved outcomes at hospital discharge

CLINICAL TRIAL REGISTRATION: URL: hitp://www.clinicaltrials.gov
Unique identifier: NCT01173393
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PREHOSPITAL

Prehospital Hipotermi gevecec caxe
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Therapeutic Hypothermia for Patients with Out-of-Hospital Cardiac Arrest in North Carolina.
Rao MP, Dupre ME, Pokorney SD, Hansen CM, Tyson C, Monk L, Pearson DA, Nelson RD, Myers B, Jollis JG, Granger CB.

INTRODUCTION: While therapeutic hypothermia has been the standard of care for patients who suffer out-of-hospital cardiac arrest (OHCA),
recent trials have led to an advisory statement recommending a focus on targeted in-hospital temperature management and against initiation
of prehospital hypothermia with rapid infusion of cooled saline. The aim of this study is to review the experience with therapeutic hypothermia
in North Carolina.

METHOD §: We studied patients who suffered OHCA in North Carolina in 2012 captured in the CARES database as part of the Heart Rescue
FProject. We excluded patients without return of spontaneous circulation and patients without an advanced airway placed in the field to reduce
selection bias. Bivariate distributions and multivariate logistic regression models were used to examine differences in survival to discharge
and positive neurclogical outcome.

RESULTS: 647 patients were included in the analysis of pre-hospital hypothermia. Of these patients, 55% received prehospital hypothermia.
Prehospital initiation of hypothermia was associated with higher survival to hospital discharge (OR 1.55, 95% C1 1.03-2 32) and improved
neurologic outcome at discharge (OR 1.56 95% CI 1.01-2.40). In patients who survived to hospital admission (n = 537), in-hospital
hypothermia was associated with a non-significant trend toward better survival to discharge (p = 0.18).

CONCLUSION: We found that patients who received prehospital hypothermia had improved outcomes, a finding that may be due to a greater
likelihood of receiving in-hospital hypothermia or a reflection of higher quality of pre-hospital care. These findings support ongoing efforts to
improve all aspects of the chain of survival after cardiac arrest.

Prehosp Emerg Care. 2016 Sep-Oct;20(5):630-6. doi: 10.3109/10903127.2016.1142627. Epub 2016 Mar 17.
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Impact of adrenaline dose and timing on out-of-hospital cardiac arrest survival and neurological outcomes.
Sigal AP, Sandel KM?, Buckler DG3, Wasser T4, Abella BS3.

Abstract
Study Objective

The 2015 ILCOR Advanced Cardiovascular Life Support Guidelines recommend intravenous adrenaline
(epinephrine) as a crucial pharmacologic treatment during cardiac arrest resuscitation. Some recent
observational studies and clinical trials have guestioned the efficacy of its use and suggested possible
deleteriocous effects on overall survival and long-term ocutcomes. This study aimed to describe the association
between time and dose of adrenaline on return of spontaneous circulation (ROSC) and neurclogic function.

Methods

We performed a retrospective analysis of the Penn Alliance for Therapeutic Hypothermia (PATH) data registry.
The timing of the first dose of adrenaline and the total dose of adrenaline during cardiac arrests was compared
between survivors to discharge and non-survivors for arrests lasting greater than 10 min.

Results

The registry contained 5594 patients. After excluding patients with an in-hospital cardiac arrest, a non-shockable
rbythm, or no adrenaline administration, 1826 were included in the final analysis. Survivors to discharge received
adrenaline sooner (Mmedian 5.0 vs. 7.0min, p = 0.022) and required a lower total dose than non-survivors (2.0 vs.
3.0mg, p<0.001). For survivors, there was no significant association between the time to first adrenaline dose
and favorable neurclogical outcome as measuraed by Cerebral Performance Category (CRPC). AMmMong Survivors,
those that received less than 2 mg of adrenaline had a more favorable neurclogic outcome than those
administered > 3 mg. (CPC 1—-2 16 6% vs. 12.5 2%, p = 0.004)

Conclusion

Early adrenaline administration is associated with a higher percentage of survival to discharge but not
associated with favorable neurclogical outcome. Those patients with a favorable neurclogic outcome received a
lower total adrenaline dose prior to ROSC.

Resuscitation. 2019 Apr 13. pii: S0300-9572(18)31002-5. doi: 10.1016/j.resuscitation.2019.04.018.
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Epinephrine for out of hospital cardiac arrest: A systematic review and meta-analysis of randomized controlled trials.
Maria V, Pasquale B, Carmine |, Giuseppe S.

Abstract
Objective

To evaluate the effectiveness of epinephrine, compared with control treatments, on survival at admission, ROSC,
survival at discharge, and a favorable neurclogic coutcome in adult patients during OHC A

Data source
MEDLINE and PubiMMed from inception to August 20158

Study selection
Randomized controlled trials (RCTs) on adult patients after OHCA treated with epinephrine versus controls.

Data extraction
Independent, double-data extraction; risk of bias assessment with Cochrane Collaboration’'s criteria.

Data synthesis

15 RCTs representing 20 716 OHCA adult patients. Epinephrine, compared with all pooled treatments, was
associated with a better survival rate to hospital discharge (RR: 1.16, 95% Cl: 1.00-1_35) and a favorable
neurclogic outcome (RR: 124 95% Cl: 1.04—1_48). No difference was found in survival to hospital admission
(RR: 1.02 95% Cl: 0.7r5—1.38) and ROSC when comparnng epinephrine with all pooled treatments (RR: 1.13,
95%% Cl: 0.84 1 53} When epinephrine was compared with a placebo/no drugs, survival to hospital discharge
(RR: 1.34 95% Cl: 1.058—1 .67), ROSC (RR: 2.03, 95% CI: 1.18—-3.51) and survival to hospital admission (RR:
204, 95% Cl: 1.22-3 . 43) were increased, but there was not a favorable neurclogic ocutcome (RR: 1.22 95% CI:
0.99—1.51).

Conclusions

In OHCA, standard or high doses of epinephrine should be used because they improved survival to hospital
discharge and resulted in a meaningful clinical outcome. There was also a clear advantage of using epinephrine
owver a placebo or no drugs in the considered outcomes.

Resuscitation. 2019 Mar;136:54-60. doi: 10.1016/j.resuscitation.2019.01.016. Epub 2019 Jan 24. Review.
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Adrenalin thebmj

Adrenaline can restart the heart, but is no good for the brain

* Yarar-Zarar? Kanit olmaksizin 60 yildir

e Adrenaline (epinephrine?\injections have been commonly used during cardiopulmonary resuscitation (CPR) for
cardiac arrest for more than 60 years, without clear evidence if they are helpfulor harmful.

e 8014 hasta 30 gunlik sagkalimda adrenalin (%3.2) >plasebo (%2.4)

* People who received adrenaline had a slightly higher rate of survival at 30 days, 130/4105 (3.2%) compared
wit1h9974)/3999 (2.4%) who received the saline placebo (adjusted odds ratio 1.47, 95% confidence interval 1.09
1o 1.9/).

e Spontan Sirkilasyon(ROSC) adrenalin (%36.3) >plasebo (%11.7)

* Return of spontaneous circulation was much more likely with adrenaline, occurring in 1457 (36.3%) people in
the adrenaline group versus 468 (11.7%) people in the placebo group.

* Norolojik sakatlik adrenalin (%31) >plasebo (%17.8)

» Although the overall rate of survival at 30 days was slightly better with adrenaline, 39/126 (31%) people had severe
neurological disability in the adrenaline group, compared with 16/90 (17.8%) in the placebo group.

* Norolojik semptom olmaksizin taburcu olan 27 hasta, adrenalin=plasebo

* Only 27 people in total had no neurological symptoms at discharge. There were similar numbers of people in each group
when combining those with no symptoms, mild or moderate

BMJ 2019;364:k4259 doi: 10.1136/bmj.k4259 (Published 4 March 2019)



End Tidal CO,

* 2015 : entlbe arrest hastalarda, 20 dk CPR sonrasi ETCO,< 10 mmHg

e disuk spontan dolasima déniis(ROSC)
e dusuk sagkalim ihtimali

* Resusitasyonun ne zaman sonlandirilacagina karar vermeye yardimci
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End Tidal CO, and Cerebral Oximetry for the Prediction of Return of Spontaneous Circulation
During Cardiopulmonary Resuscitation. engel 1w 2nd?, Thomas c2, Medado P3, Bastani A%, Reed B2, Millis S5, 0'Neil B3,

Abstract
Background e et .,

End Tidal CO; (ETCO3) is a reasonable predictor of Return of Spontaneous Circulation (ROSC) in cardiac arrest
(CA), though with many limitations. Cerebral Oximetry (CerOx) non-invasively measures brain O, saturation and

correlates with flow. ?
N

ALY
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0 P B e
Objectives | & 1 S.79 /s j
This study compares ETCO2 and CerOx for ROSC prediction during both out of hospital (OHCA) and emergency ; ‘*Q-.‘ = 2)

department cardiac arrests (EDCA).

& . f
Methods : - 77
We conducted a prospective study on CA patients resuscitated in the ED. ETCO5 and CerOx simultaneously o ° ‘\ y ;
measured during ED CPR. Data was analyzed with logistic regression modeling and area under the curve e
& W
(ALUIC). X
Results

176 patients were analyzed, 66.7% were witnessed, 52.8% had bystander CPR. EMS alert to ED arrival was
27.0 £ 10.6 min. Initial rhythm was 31.8% asystole, 27 8% PEA, 25 6% VFNT with 26.1% achieving ROSC. AUC
predictors of ROSC were: last 5 min trend [CerOx=0.82 ; ETCO>=0.74 ], delta first to last [CerOx=0.86 ;

ETCO>=0.73 ], the penultimate minute [CerOx=0.81 ; ETCO» =0.76 ], and final minute [CerOx = 0.89 ; ETCO» Ce rOx SpO ntan d0|a§| min (ROSC)

=0.77 ]. AUC comparison of simultaneous measurements (n= 125) revealed: last 5 min trend [CerOx=0.80 ;

ETCO>=0.79 ], delta first to last [CerOx = 0.83 ; ETCO2 = 0.75 ], penultimate minute [CerOx = 0.83 ETCO2 = sa pta nmasi nda ETCOZ’ye gare ustun

0.74 ], and final minute [CerOx=0.89 ; ETCO2 =075 ].

Conclusions
Qur data shows, both ETCOZ2 and rS02 are good predictors of ROSC. We found CerOx superior to ETCO» In
predicting ROSC.

Resuscitation. 2019 Apr 9. pii: S0300-9572(19)30120-0. doi: 10.1016/j.resuscitation.2019.04.006
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Cerebral oximetry versus end tidal CO, in predicting ROSC after cardiac arrest
Singer AJ, Nguyen RT, Ravishankar ST, Schoenfeld ER, Thode HC Jr, Henry MC, Parnia S.

STUDY OBJECTIVE: Both end tidal CO5 (ETCO2) and cerebral oxygen saturations (r502) have been studied to determine their ability to
monitor the effectiveness of CPR and predict return of spontaneous circulation (ROSC). We compared the accuracy of ETCO5 and r50; at
predicting ROSC in ED patients with out-of-hospital cardiac arrest (OHCA).

METHODS: We performed a prospective, observational study of adult ED patients presenting in cardiac arrest. We collected demographic
and clinical data including age, gender, presenting rhythm, rSO5, and ETCO,. We used receiver operating characteristic curves to compare

how well rSO5 and ETCO- predicted ROSC.

RESULTS: 225 patients presented to the ED with cardiac arrest between 10/11 and 10/14 of which 100 had both rSO5 and ETCO»
measurements. Thirty three patients (33%) had sustained ROSC, only 2 survived to discharge. The AUCs for rSO5 and ETCO; were similar
(0.69 [95% CI, 0.59-0.80] and 0.77 [95% CI, 0.68-0.86], respectively), however, r5S0O5 and ETCO5 were poorly correlated (0.12, 95% CI,
-0.08-0.31). The optimal cutoffs for rSO2 and ETCO2 were 50% and 20mm Hg respectively. At these cutoffs, ETCO> was more sensitive
(100%, 95% CI 87-100 vs. 48%, 31-66) but r50- was more specific (85%, 95% Cl, 74-92 vs. 45%, 33-57).

CONCLUSIONS: While poorly correlated, rSO, and ETCO» have similar diagnostic characteristics. ETCO5 is more sensitive and rS0; is
more specific at predicting RO5C in OHCA.

ROSC saptanmasinda ETCO2 daha sensitif CerOx2 daha spesifik bulunmus.

Am J Emerg Med. 2018 Mar;36(3):403-407. doi: 10.1016/j.ajem.2017.08.046. Epub 2017 Aug 25.
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M e k an I k CI ) R The Journal of the
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Mechanical chest compressions and simultaneous defibrillation vs conventional

cardiopulmonary resuscitation in out-of-hospital cardiac arrest: the LINC randomized trial.
Rubertsson S, Lindgren E, Smekal D, Ostlund O, Silfverstolpe J, Lichtveld RA, Boomars R, Ahlstedt B, Skoog G, Kastberg R, Halliwell D, Box M, Herlitz J, Karlsten R.

IMPORTANCE: A strategy using mechanical chest compressions might improve the poor outcome in out-of-hospital cardiac arrest, but such a

strategy has not been tested in large clinical trials.

OBJECTIVE: To determine whether administering mechanical chest compressions with defibrillation during ongoing compressions
(mechanical CPR), compared with manual cardiopulmonary resuscitation (manual CPR), according to guidelines, would improve 4-hour
survival.

DESIGN, SETTING, AND PARTICIPANTS: Multicenter randomized clinical trial of 2589 patients with out-of-hospital cardiac arrest conducted
between January 2008 and February 2013 in 4 Swedish, 1 British, and 1 Dutch ambulance services and their referring hospitals. Duration of
follow-up was 6 months.

INTERVENTIONS: Patients were randomized to receive either mechanical chest compressions (LUCAS Chest Compression System, Physio-
Control/Jolife AB) combined with defibrillation during ongoing compressions (n = 1300) or to manual CPR according to guidelines (n = 1289).

MAIN OUTCOMES AND MEASURE8: Four-hour survival, with secondary end points of survival up to 6 months with good neurological . . . .
outcome using the Cerebral Performance Category (CPC) score. A CPC score of 1 or 2 was classified as a good outcome. Mekan I k K P R kl I nlk pratl kte
RESULTS: Four-hour survival was achieved in 307 patients (23.6%) with mechanical CPR and 305 (23.7%) with manual CPR (risk difference, etk| nllgl ar’ttl rm |y0r

-0.05%; 95% CI, -3.3% to 3.2%; P = .99). Survival with a CPC score of 1 or 2 occurred in 98 (7.5%) vs 82 (6.4%) (risk difference, 1.18%; 95%

Cl, -0.78% to 3.1%) at intensive care unit discharge, in 108 (8.3%) vs 100 (7.8%) (risk difference, 0.55%; 95% CI, -1.5% to 2.6%) at hospital

discharge, in 105 (8.1%) vs 94 (7.3%) (risk difference, 0.78%; 95% ClI, -1.3% to 2.8%) at 1 month, and in 110 (8.5%) vs 98 (7.6%) (risk . o

difference, 0.86%; 95% CI, -1.2% to 3.0%) at 6 months with mechanical CPR and manual CPR, respectively. Among patients surviving at 6 4 Saat“k Sag kal | mda Standart

months, Y9% in the mechanical CHFR group and 94Y% in the manual CPR group had CPC scores of 1 or 2. . . an " w mm
yaklagsima gore ustunlugu yok

CONCLUSIONS AND RELEVANCE: Among adults with out-of-hospital cardiac arrest, there was no significant difference in 4-hour survival
between patients treated with the mechanical C’R algorithm or those treated with guideline-adherent manual CPR. The vast majority of
survivors in both groups had good neurological cutcomes by 6 months. In clinical practice, mechanical CPR using the presented algorithm

did not result in improved effectiveness compared with manual CPR. Mekanlk KPR major blr
komplikasyon yaratmiyor ancak 6
JAMA. 2014 Jan 1;311(1):53-61. doi: 10.1001/jama.2013.282538. aylik mortalitede standart

yaklagima ustunlugu yok
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Mekanik CPR

A meta-analysis of the resuscitative effects of mechanical and manual chest compression in
out-of-hospital cardiac arrest patients. Zhu N, Chen Q, Jiang Z, Liao F, Kou B, Tang H, Zhou M.

Objectives: To evaluate the resuscitative effects of mechanical and manual chest compression in patients with out

of fl()",l’i.l‘jz cardiac arrest (OH( A)

Methods: All randomized controlled and cohort studie mparing the effects of mechanical compre nd
manual compression on cardiopulmonary resuscitation in OHCA patients were retrieved from the Cochrane Library
PubMed, EMBASE, and Ovid databases from the date of their establishment to January 14, 2019. The included
outcomes were as follows: the return of spontaneous circulation (ROSC) rate, the rate of survival to hospita
admission, the rate of survival to hospital discharge, and neurological function. After evaluating the quality of the
studies and summarizing the results, RevMan5.3 software was used for the meta-analysis

meta-analysis showed that there were no NHca Jitters ¢ the resuscitat 1ect f nanical ang ANUG

chest compression in terms of the ROSC rate, the rate of survival to hospital adr ! 3 NOsSpita

discharge, and neuroloqical function in OHCA patients (ROSC: RCT: OR = 1.12, 95% (I (090, 1.39), P =0.31; cohort study

OR = 108, 95% Cl (085, 1.36), P = 0.54; survival to hospital admission: RCT: OR =095, 95% Cl1 (0.75, 1.20), P = 064; cohort

study: OR = 098 959 [(0.79, 1.20), P =082, survival to hospital discharge: RCT: OR =087, 95% 068, 1.10), P =024

cohort study; OR =0.78, 95% Cl (0.53, 1.16), P = 022; Cerebral Performance Category (CPC) score: RCT: OR = 0.88, 95% C

064, 1.20), P = 041; cohort study: OR = 0,68, 95% Cl (0.34, 1.37), P = 0.28). When the mechanical compression group OHCA’de manuel kompresyon ile
was divided into Lucas and Autopulse subgroups, the Lucas subgroup showed no difference from the manua k .k k

O S o S R A e S i e s e mekanik kompresyon arasinda
showed no difference from the manual compression su ival 1o narge }

Conclusion: There were no significant differences ir en mecha 3| d manual chest

compression in OHCA patients the qu 3t manua compression be applied ir

the early stage of CPR fc hile be p f advanced SUPPOT

n the late stage

Crit Care. 2019 Mar 27;23(1):100. doi: 10.1186/s13054-019-2389-6.
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ECPR (Ekstrakorporeal Resusitasyon)

* Hizla uygulanmasi halinde ECPR (Ekstrakorporeal Resiisitasyon)
e Geri donus potansiyel olabilecek durumlarda
» Klasik CPR’a yanit vermeyen arrestlerde kalp nakli icin zaman saglayabilir

e 2015 : ECPR, hizla uygulanabiliyorsa klasik CPR’a yanit vermemis
arrest hastalarinin bazilari icin dastnulebilir

V-A ECMO
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Cost effectiveness and quality of life analysis of extracorporeal cardiopulmonary resuscitation (ECPR) for refractory
cardiac arrest. Dennis M2, Zmudzki F2, Burns B3, Scott S#, Gattas D%, Reynolds C8, Buscher H’, Forrest P8; Sydney ECMO Research Interest Group.

Abstract
Background

The use of extracorporeal membrane oxygenation (ECMO) in refractory cardiac arrest (ECPR) has increased
exponentially. ECPR is a resource intensive service and its cost effectiveness has yet to be demonstrated. We
sought to complete a cost analysis with modelling of cost effectiveness and quality of life outcomes. We sought
to complete a cost analysis with modelling of cost effectiveness and quality of life outcomes of patients who have
undergone ECPR.

Methods

Using data on all extracorporeal cardiopulmonary resuscitation (ECPR) patients at two ECMOC centres in Sydney,
Australia; we completed a costing analysis of ECPR patients. A Markov model of cost, quality of life and survival
outcomes was developed to examine cost per QALY estimates and incremental cost effectiveness ratios
(ICER=s). Probabilistic sensitivity analysis (PSA) was completed to assess the probability of cost effectiveness for
base case and variations.

Results

Sixty-two consecutive ECPR patients were analysed; mean age of 51.9 + 13 6 years, 38 (61%) were in hospital
cardiac arrests (IHCA). Twenty-five patients (40%) survived to hospital discharge; all with a cerebral
performance category (CPC) of 1 or 2. The mean cost per ECPR patient was AUD 75,165 (€50,535; £AUD . . . U
75,737). Over 10 years ECPR was estimated to add a mean gain of 3.0 Quality Adjusted Life Years (QALYs) per Dlreng“ arrestlerde bedel-etklnllgl
patient with an incremental cost effectiveness ratio (ICER) of AUD 25 212 (€16, 890) per QALY, increasing toc 4.0
QALYs and an ICER of AUD 18,829 (€12,614) over a 15-year survival scenaric. Mean cost per QALY did not
differ significantly by OHCA or IHCA.

kabul edilebilir sinirlarda

Conclusions
ECMO support for refractory cardiac arrests is cost effective and compares favourably to accepted cost
effectiveness thresholds.

Resuscitation. 2019 Mar 26. pii: S0300-9572(19)30089-9. doi: 10.1016/j.resuscitation.2019.03.021.
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ECPR (Ekstrakorporeal Resﬁsitasy

Patients With Refractory Out-of-Cardiac Arrest and Sustained Ventricular Fibrillation as Candidates for Extracorporeal

Cardiopulmonary Resuscitation - Prospective Multi-Center Observational Study. Nakashima T, Noguchi T, Tahara Y, Nishimura K,
Ogata S, Yasuda S, Onozuka D, Morimura N, Nagao K, Gaieski DF, Asai Y, Yokota H, Nara S, Hase M, Atsumi T, Sakamoto T; SAVE-J Group.

Background: Wo investigated whether patients with out-cf-hospital cardiac arest (OHCA) and sustained ventricular Sbnllatony
pulseless ventricular tachycardia (VF/pVT) or conversion 10 pulseloss electrical activity/asysiole (PEA/asystolo) beneft more from
extracorporeal cardopulmonary resuscitation (ECPR)

Methods and Results: We analyzed data from the Study of Advanced Life Support for Ventricular Fibellation with Extracoeporeal
Circulation in Japan, which was a prospective, mulicontor, cbservatonal study with 22 insttutions in the ECPR group and 17 instty-
tons in the conventional CPR (CCPR) group. Patients were divided into 4 groups by cardac rhythm and CPR group. The primary
endpoint was lavorable neurciogical outcome, defined as Cerebral Performance Category 1 o 2 at 6 months. A total of 407 patients
had refractory OHCA with VF/pVT on initial electrocardiogram. The proportion of ECPR patients with tavorable neurological outcome
was signdficantly higher in the sustained VFpVT group than in the conversion 10 PEA/asystole group (20%, 25/126 vs. 3%, 4/122,
P<0.001). Stratifying by cardiac riythm, on multivariable mixed logistic regression analysis an ECPR strategy significantly increased
the on of with favorable outcoma at 6 months in the patients with sustaned VFpVT (OR, 7.35; 95% CI .
,;.'m,_wmf,mnm eranMsMcmme PEA/asystolo ik Hastane disi arrestler icinde VF/pVT

Conclusions: OHCA patients with sustained VF/pVT may be the most promising ECPR candidates (UMINOOO001403) olanlar ECPR |Q|n en umut verici

Key Words: Extracorporeal Mo support. Extracorporeal membrane oxygenation; Favorable neurclogical outcome ad aylar

Circ J. 2019 Mar 20. doi: 10.1253/circj.CJ-18-1257.


https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669
https://www.ncbi.nlm.nih.gov/pubmed/30890669

CPR’da noroproteksiyon

* Flow-enhanced CPR: Active compression/decompression CPR and
intrathoracic pressure regulation

* Head Up CPR

* Hayvan deneyi calismalari
e Sodium nitroprusside
* Adenozin
 Siklosporin A
* Melatonin
* Poloxamer 188 (membran stabilazatérii)
* Metformin
e Postconditioning with inhaled gases
e Stutter CPR (3 siklus 20 saniyelik kompresyon/ventilasyon, 20 saniye duraksama)



Active compression/decompression
CPR




Head-up CPR

Serebral kan akimini arttirir, intrakraniyal basinci azaltir

Supine 0° CPR 30° Whole Body Tilt Head Up CPR + ITD

o [r i {”PM, L Ha i

40.0

T T

P ICP ,‘”J“.]“W[ﬂ H |lf J| 30.0 £
Ny I l E
! ﬂN M 'JVJ W]" ,’LWrw w J h] \\ f Ml :500 L

ﬁaﬁ%\MWMWWMN«MJ\M\J*J* e

Change of position
(CPR rate 100/min)

—
T




Impedance Threshold Device

Intratorasik bansinci diizenler, kalbe vendz déniisu arttirir
Greater vacuum (negative pressure) in the chest during chest wall
recoil leads to increased venous return and circulation and lower ICP

Standard CPR CPR with ITD

Ventiiation through ITD
is NOT restricted

= Ventilation 'ﬁ : 4
b= Enhanced

11
i 1 / vacuum

-10 -10 Chest compressions




Amiadorone ve Lidokain

» 2018 (glincelleme): Defibrilasyona yanitsiz VF/nabizsiz VT durumunda
amiodoron@eyaYidokain kullanilabilir. ilag uygulama zamaninin kisa
oldugu sahitli arrest durumlarinda bu ilaclar 6zellikle faydali olabilir. (
Class IIb, LOE B-R)

e 2015 :Amiodarone CPR’a, defibrilasyona ve vazopresor tedaviye
vanitsiz VF/nabizsiz VT de kullanilabilir (class iib, LoE B-R). Lidokain
amiadorona alternatif olarak disundlebilir (class 11b, LOE c-LD).



(% The NEW ENGLAND

%’ JOURNAL of MEDICINE

Amiodarone, Lidocaine, or Placebo in Out-of-Hospital Cardiac Arrest.

Kudenchuk PJ, Daya M, Dorian P; Resuscitation Outcomes Consortium Investigators.

7 Mayis 2012 — 25 Ekim2015.
Toplam 37,889 hastadan
7051 (%18.6) hasta sok- refrakter VF veya nabizsiz VT

Table 3, Outcomes According to Trial Group in the Per-Protocol Papulation.*
Amiodarone  Lidocaine Placebo
Outcorme (N=974) (N=993) (N=1059)  Amiodaronevs. Placebo  Lidocaine vs. Placebo  Amiodarane vs, Lidocaine
Difference Difference Difference
95%C1)  PVae  (95%C)  PVahe  (%C)  PVake
percentage percentage percentage
points points poirts
Primary outcome: sunvival to discharge ~ 237/970 (244)  233/985 (3.7)  222/1036 (21.0) 32 008 16 0.16 07 0.70
—no,otalno. (%)} [04t070) F10t063) (32t047)
Secondary outcome: modiied Rankin -~ 182/%7 (188]  172/984 (17,5} 175/1055 (16.9) 2 019 08 059 13 044
score <3 — no.totel no. (%) (-Llto56) (-24t042) [L1to4d)
Mechanisic (exploratery) outcomes
Return of spontaneous circulation at ~ 350/974 (35.9)  396/992 (39.9)  356/1059 (346} 14 052 54 001 40 007
ED artival—no. tofal no. %) (-281055) (121095) (83103
Admitted to hospital — no. (%) 45140 46T (1N) £0(397) 60 001 74 Q01 13 0.55
(L7to103) (3.1t 118 (57t03])
Modified Rankin score n all patientsf ~ 5.0:19 5.1:18 5218 014 0.0 -006 045 -0.08 034
(030t00.2) H22to010) (02410008

Taburculuk ve nérolojik sekelsiz veya

minimal sekelli taburculuk agisindan degerlendirildiginde,
hastane disi sok direncli VF veya nabizsiz VT hastalarinda
amiodaronun ve lidokainin birbirlerine veya placeboya
ustiinlikleri goriilmemistir.
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VF/nabizsiz VT' bagh arrestte
antiaritmik ilaclar

* Magnezyum

e 2018 (glincelleme): Eriskin kardiyak arrest vakalarinda magnezyumun
rutin kullanimi onerilmez (class Ili: No Benefit; LOE: C-LD).

 Magnesium torsades de pointesde kullanilabilir (class I1b; LOE:c-LD).

e 2015: VF/nVT'de magnezyumun rutin kullanimi énerilmez (class 111: No
Benefit, LOE B-R).



ROSC sonrasi antiaritmik ilacglar

* B-bloker

e 2015 : Kardiyak arrest sonrasinda B-blokerlerin rutin kullanimini
destekleyen yeterli bulgu bulunmamaktadir.

* VF/nVT’ye bagli arrest nedeniyle hastaneye kaldirilan hastalarda erken
dénemde oral ya da IV R-bloker kullanilmaya baslanmasi ya da devam
edilmesi dustnulebilir.

e 2018 (gtincelleme): Spontan dolasimin geri donmesi (ROSC) sonrasi
erken donemde (ilk 1 saatte) B-bloker kullanimini destekleyen yahut
reddeden yeterince kanit yok.



ROSC sonrasi antiaritmik ilacglar

e Lidokain

e 2015 : Spontan Dolasima Donus (ROSC) sonrasinda lidokain kullanimi
hakkindaki calismalar celiskili veriler ortaya koymustur ve lidokainin
rutin kullanimi énerilmeaz.

e 2018: ROSC sonrasi erken donemde (ilk 1 saatte) lidokain kullanimini
destekleyen yahut reddeden yeterince kanit yok.

* Kontrendikasyonlarin yoklugunda lidokainin profilaktif kullanimi bazi
6zel durumlarda dustintlebilir (EMS transportu gibi) rektrren VF/ nVT
(Sinif Ib; KD C-LD).



Guidelines never saved anyone....
Performing CPR SAVES LIVES!!

Tesekkurler.......



