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RESIDENT ROLES: GROUND RULES

* Do not stand around doing nothing inside
the patient's room

* Once necessary roles are covered, please
exit the room to allow for easier
movement of equipment and patient
transfer
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RESIDENT ROLES

e Seniors: take OWNERSHIP for running the code

First resident in = runs the code

Your ICU attending will rarely be the first physician on the scene
on a floor code

DELEGATE responsibilities to the rest of your team as they arrive
*  Assign specific tasks/jobs

Remember the rapid nurses!
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to establish :
BV (+/- PEEP valve) A

* Tube (instruct RT to test balloon) : .

‘s

* Preferred blade
e (CO2indicator

* If anticipating difficult airway: assign someone else to get
the glidescope (make sure cart has a stylet and blade cover)
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RESIDENT ROLES: INTUBATION -
BVM

* Work with RT to bag the patient

* Given your position at head of the bed, you should ensure
appropriate

* Watch for chest rise and fogging of the mask on exhalation

* If insufficient chest rise, persistent hypoxia, difficulty
delivering breaths (MO, etc) while bagging: add

* However, "credentialing” to perform elective intubations
does not apply to code blue scenarios

* Thisis a good time to make sure all the tools/equipment you just
asked for is ready to go
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o . What are the pertinent comorbld

. ESRD, HFrEF, COPD

e Recent procedures or surgeries?

e Review of most recent labs

* Electrolytes, blood gases, CBC

* Review recent diagnostic imaging
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Adult Cardiac Arrest Algorithm—2015 Update

Start CPR
* Give oxygen
Attach monitor/defibrillator

Yes .~ Rhythm

| 2
shockable?
VF/pNT |

\ : )
, Shock
4 v

CPR2min

* IV/IO access

CPR 2 min CPR 2 min
* Epinephrine every 3-56 min * |V/IO access
* Consider advanced airway, * Epinephrine every 3-5 min
capnography * Consider advanced airway,
capnography
Rhythm /" Rhythm _Yes
“._shockable? ~_shockable? -

Yes

11

CPR2min | CPR2min |
* Amiodarone * Treat reversible causes
* Treat reversible causes

No - Rhythm ™. Yes
~._shockable? ~
Lo LY

[ If no signs of return of Goto5or7 |

spontaneous circulation
(ROSC), go to 10 or 11

+ If ROSC, go to
Post-Cardiac Arrest Care

© 2015 American Heart Association ’

CPR Quality

Push hard (at least 2 inches

[5 cm]) and fast (100-120/min)
and allow complete chest recoil.
Minimize interruptions in

2 minutes, or sooner if fatigued.

If no advanced airway,

30:2 compression-ventilation

ratio.

Quantitative waveform

capnography

- If PETCO, <10 mm Hg, attempt
to improve CPR quality.

Intra-arterial pressure

- If relaxation phase (dia-
stolic) pressure <20 mm Hg,
attempt to improve CPR
quality.

Shock Energy for Defibrillation

Biphasic: Manufacturer
recommendation (eg, initial
dose of 120-200 J); if unknown,
use maximum available.

Second and subsequent doses
should be equivalent, and higher
doses may be considered.
Monophasic: 360 J

Drug Therapy

* Epinephrine IV/IO dose:
1 mg every 3-5 minutes

* Amiodarone IV/IO dose: First
dose: 300 mg bolus. Sec:
dose: 150 mg.

Advanced Airway

* Endotracheal intubation or
supraglottic advanced airway

* Waveform capnography or
capnometry to confirm and
monitor ET tube placement

* Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continuous
chest compressions

Return of Spontaneous
Circulation (ROSC)

* Pulse and blood pressure

» Abrupt sustained increase in
PETCO, (typically =4 )

* Spontanecus arterial pressure
waves intra-arterial
monitoring

Reversible Causes

* Hypovolemia

* Hypoxia

* Hydrogen ion (acidosis)
* Hypo-/hyperkalemia

» Hypothermia

* Tension pneumothorax
* Tamponade, cardiac

* Toxins

* Thrombaosis, pulmonary
* Thrombaosis, coronary

COMMON CODE
SCENARIOS:
CARDIAC ARREST

30:2 if no advanced airway

the algorithm sequence

Notice placement of intubation in



STIll NO PULSES?

CARDIAC ARREST: Qoz:]
OUTSIDE THE ACLS BOX Ik

CARDIAC ARREST ALGORITHM

WHY NOT BIGARB?

Call for Bicarb!
Assess Response to Titty Twist
If No Response, Give Bicarb
If Good Response, Still Give Bicarb

e Common things seen in codes not in the ACLS algorithm

° PEA/
Shockable Rhythm? ASYSTOLE

e Calcium

* Central venous access

: MORE : MORE
* When are these things useful? BICARBI! BICARB!!

* Calcium in ESRD assuming hyperkalemia

* Otherwise....?
* -Cooper J, et al. Bicarbonate does not improve hemodynamics in \
critically ill patients who have lactic acidosis: A prospective, :
controlled clinical study. Ann Int Med 1990;112:492-8
*  Forsythe SM, Schmidy GA. Sodium Bicarbonate for the Treatment
of Lactic Acidosis. Chest 2000;117;260-267
MORE | Gotta Have... MORE
BICARB!!! BICARB!!!




Presentation and Outcome

CARDIAC ARREST WITH SUSPECTED MASSIVE PE
e EDmEETe

Pulmonary Embolism as Cause of Cardiac Arrest

Istepan Kiirkciyan, MD; Giora Meron, MD; Fritz Sterz, MD; Karin Janata, MD; Hans Domanovits, MD;
Michael Holzer, MD; Andrea Berzlanovich, MD; Hans C. Bankl, MD; Anton N. Laggner, MD

Background: Pulmonary embolism (PE) is a possible
noncardiac cause of cardiac arrest. Mortality is very high,
and often diagnosis is established only by autopsy.

Methods: In a retrospective study, we analyzed clini-
cal presentation, diagnosis, therapy, and outcome of pa-
tients with cardiac arrest after PE admitted to the emer-
gency department of an urban tertiary care hospital.

Results: Within 8 years, PE was found as the cause in
60 (4.8%) of 1246 cardiac arrest victims. The initial
rhythm diagnosis was pulseless electrical activity in 38
(63%), asystole in 19 (32%), and ventricular fibrillation
in 3 (5%) of the patients. Pronounced metabolic acido-
sis (median pH, 6.95, and lactate level, 16 mmol/L) was
found in most patients. In 18 patients (30%), the diag-
nosis of PE was established only postmortem. In 42 (70%)
it was diagnosed clinically, in 24 of them the diagnosis

of PE was confirmed by echocardiography. In 21 pa-
tients, 100 mg of recombinant tissue-type plasminogen
activator was administered as thrombolytic treatment, and
2 (10%) of these patients survived to hospital discharge.
Comparison of patients of the thrombolysis group (n=21)
with those of the nonthrombolysis group (n=21) showed
a significantly higher rate of return of spontaneous cir-

20

culation (81% vs 43%) in the thrombolysis group (P=.03).

Conclusions: Mortality related to cardiac arrest caused
by PE is high. Echocardiography is supportive in deter-
mining PE as the cause of cardiac arrest. In view of the
poor prognosis, thrombolysis should be attempted to
achieve return of spontaneous circulation and probably
better outcome.

Arch Intern Med. 2000;160:1529-1535




Table 3. Characteristics of 21 Patients in Whom Thrombolytic Therapy Was Administered*

C_____________________________________________________________________________________________________________________________________________________________________________________________________ |
Patient No./ Location of ECG Lactate, No-Flow Low-Flow Location
Sex/Age, y Cardiac Arrest Rhythm pH mmol/L Time, min ROSC Time, min of PE Outcome

1/F/44 In hospital Asystole 6.88 25 0 No NA Central Died
2/M/T3 In hospital PEAVEMD 6.99 15 17 Yes 63 Central Died, 2 h
3/Ff75 Out of hospital PEA/EMD 7.08 27 2 Yes 13 Central Died, 2 d
4/F/41 Out of hospital PEA/EMD 6.88 24 Yes 3 Central Died,15h
5/F/45 Out of hospital PEAVEMD 6.87 21 Yes 80 Central Died, 13 h
6/M/81 Out of hospital PEA/EMD 6.92 11 Yes - Central Died, 12 h
7IM/54 In hospital PEAVEMD 6.86 10 Yes 10 Central Died, 15 h
8/M/67 Out of hospital PEA/EMD 6.96 18 Yes 15 Central Alive
9/F/49 In hospital PEA/EMD 6.94 9 Yes 10 Central Died, 1 h
10/F/36 Out of hospital Asystole 6.50 29 Yes 20 Central Died, 5 h
11/F/25 Out of hospital Asystole 6.66 21 Yes 10 Central Died, 2 h
12/F/26 Out of hospital Asystole 6.77 19 No NA Central Died
13/F/60 In hospital Asystole 6.89 20 Yes 5 Segmental Died, 1 h
14/M/66 Out of hospital PEA/EMD 6.97 16 No NA Central Died
15/F/73 In hospital PEA/EMD 6.83 20 Yes 3 Central Died, 1 h
16/F/75 In hospital PEA/EMD 7.13 10 Yes 6 Central Died, 7 d
17/Me7 In hospital PEA/EMD 7.00 9 No NA Central Died
18/M/T5 Out of hospital PEAVEMD 6.95 12 Yes 15 Central Died, 17 h
19/F/28 Out of hospital Asystole 6.61 22 Yes Central Died, 21 h
20/M/45 Out of hospital PEA/EMD 7.15 6 Yes 42 Central Alive
21/F/64 In hospital PEAVEMD 6.90 17 Yes 13 Central Died, 23 d
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Table 4. Characteristics of 21 Patients in Whom Specific Therapy Was Not Administered™

Patient No./ Location of ECG Lactate, No-Flow Low-Flow Location
Sex/Age, y Cardiac Arrest Rhythm pH mmol/L Time, min ROSC Time, min of PE Outcome

1/F/60 Out of hospital Asystole 6.92 13 No NA Central Died
2/M/81 Out of hospital PEAVEMD 6.92 16 Yes 29 Central Died, 2 h
3/F/66 Out of hospital PEA/EMD 7.00 16 No NA Central Died
4/M/51 In hospital Asystole 6.81 25 Yes 15 Central Died, 2 h
9/Ff71 In hospital PEAVEMD NA NA No NA Central Died
6/F/61 In hospital PEA/EMD NA NA No NA Central Died
7IF74 Out of hospital PEA/EMD 15 Yes 10 Central Died, 1 h
8/F/73 In hospital PEAVEMD 9 No NA Segmental Died
9/F/53 In hospital PEA/EMD NA No NA Central Died
10/F/42 In hospital PEA/EMD 21 Yes 33 Central Died, 2 h
11/M/34 In hospital PEA/EMD 17 No NA Central Died
12/F71 Out of hospital PEA/EMD 1 No NA Central Died
13/M/50 In hospital PEAVEMD 9 No NA Central Died
14/F/73 Out of hospital PEA/EMD 15 No NA Central Died
15/M/73 Out of hospital PEA/EMD 12 No NA Segmental Died
16/F/85 In hospital Asystole NA Yes 15 Central Died, 1 h
17/F61 In hospital VF 3 Yes 3 Segmental Died, 20 d
18/F/62 In hospital PEA/EMD 3 Yes 5 Central Died, 11 d
19/M/69 In hospital Asystole 2 Yes 7 Segmental Alive
20/F/73 Out of hospital Asystole 18 Yes 15 Central Died, 14 h
21/M/43 In hospital PEA/EMD No NA Central Died
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Impact of Rescue-Thrombolysis during Cardiopulmonary
Resuscitation in Patients with Pulmonary Embolism

Fikret Er'*, Amir M. Nia', Natig Gassanov', Evren Caglayan’', Erland Erdmann’, Uta C. Hoppe'?

1 Department of Internal Medicine [N, University of Cologne, Cologne, Germany, 2 Center for Molecular Medicine, University of Cologne (CMMC), Cologne, Germany

Abstract

Background: Cardiac arrest in patients with pulmonary embolism (PE) is associated with high morbidity and mortality.
Thrombaolysis is expected to improve the outcome in these patients. However studies evaluating rescue-thrombolysis in
patients with PE are missing, mainly due to the difficulties of clinical diagnosis of PE. We aimed to determine the success
influencing factors of thrombolysis during resuscitation in patients with PE.

A A 0 3 Methodelogy/Principal Findings: We analyzed retrospectively the outcome of 104 consecutive patients with confirmed
. H Igh I Ights Im po rtance Of usli ng in=63) or highly suspected (n=41) PE and monitored cardiac amest. In all patients rtPA was administrated for

. . thrombelysis during cardiopulmonary resuscitation. In 40 of the 104 patients (38.5%) a return of spontaneous circulation

th romb0|yt|C In the COde (ROSC) could be achieved successfully. Patients with ROSC received thrombolysis significantly earlier after CPR onset

compared to patients without ROSC (13.6+1.2 min versus 24.6=0.8 min; p=0.001). 19 patients (47.5%) out of the 40

3 o patients with initially successful resuscitation survived to hospital discharge. In patients with hospital discharge

b SU ppOFtS Other StUd Ies ShOW| ng thrombelysis therapy was begun with a significantly shorter delay after cardiac arrest compared to all other patients
(11.0=1.3 vs. 22.5+0.9 min; p-<-0.001).

Conclusion: Rescue-thrombolysis should be considered and started in patients with PE and cardiac arrest, as soon as

(tWOfOId risk of bleedi ng) possible after cardiac amrest onset.
. . . ’ Citation: Er F, Mia AM, Gassanov N, Caglayan E, Erdmann E, et al. (2009] Impact of Rescue-Thrombalysis during Cardispulmonary Resuscitation in Patients with
° Stl I I Ia C kl 1] g S uffl cle nt evi d ence to Pulmonary Embolism. PLoS ONE 4 23. doi:10.1371 journalpo
Editor: German Malaga, Universidad Peruana Cayetano Heredia, Peru
suppo rt routine use Received October 14, 2009; Accepted November 19, 2009; Published December 15, 2009

Copyright: © 2009 Er et al. This is an open-a 5 article distributed under the temms of the Creative Commans Attribution License, which permits unrestricved
use, distribution, and reproduction in any medium, provided the original author and source are credited.

Funding: The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript. Funding source: Center for
Molecular Medicine Cologne, Cologne, Gemmany.

Competing Interests: The authors have declared that no competing interests exist
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e NEW ENGLAND JOURNAL of MEDICINE

Thrombolysis during Resuscitation
for Out-of-Hospital Cardiac Arrest

ierre A, Carli, M.D., Jennifer

M.D., and Volker Wenzel, M.

ABSTRACT

CONCLUSIONS
When tenecteplase was used without adjunctive antithrombotic therapy during ad-

525 patients compared to 525 placebo vanced life support for out-of-hospital cardiac arrest, we did not detect an improvement
in outcome, in comparison with placebo. (ClinicalTrials.gov number, NCT00157261.)

M ENGL] MED 353,25 WWW.NEJM.ORG DECEMEER 18, 2008



COMMENT: PEA AND ASYSTOLE ARRESTS

ORIGINAL INVESTIGATION

Derivation of a Clinical Decision Rule
for the Discontinuation of In-Hospital

« Decision tool for determining when to Cardiac Arrest Resuscitations
cease resuscitation efforts

Carl van Walraven, MD, FRCPC, MSc; Alan |. Forster, MD, FRCPC; Ian G. Stiell, MD, MSc, FRCPC

* 100% sensitivity (95% Cl) for determining

Arch Intern Med. 1999:159:129-134

Decision rule for fﬂenfr’!jfr'ng paﬁem‘s with no chance of befng dischar ged
from hospital. DC indicates discharged from hospital: CPR, cardiopulmonary
resuscitation; VT, ventricular tachycardia; and VF, ventricular fibrillation.
Decision nodes are rt epnt esented by circles. Each node contains the number
of patients to which it applies.




Immediate Post-Cardiac
Arrest Care Algorithm

CARDIAC ARREST: |

om'%:;g::a“tliz‘r:on b Treat Hypotension (SBP < 90 mm Hg)

Maintain oxygen saturation 94% « IV/IO bolus

Consider advanced airway [P « Vasopressor infusion
waveform capnography * Consider treatable causes
o Do not hyperventilate ® 12-Lead ECG

h 4

v

v

* Assess / responsiveness 5
A4 hd
* Establish advanced (if not already done) eiiee "

e Assess for immediately reversible causes: -

Advanced Critical Care

Doses/Details Epinephrine IV Dopamine IV

* Tamponade, RWMA Infusion Infusion

Ventilation/Oxygenation 0.1-0.5 meg/kg per minute 2-20 mcg/kg per minute

(in 70-kg adult: 7-35 mcg
® ALL the |abS per minute)

* Avoid excessive ventilation Norepinephrine
® Startat 10 94% breaths/min

° R . . o itrate to target PETC IV Infusion
and titrate to target PETCO: Reversible C
E|IIEIII | | e I r of 35-40 mm Hg. e Lauses

When feasible, titrate FIO: ) 0.1-0.5 mcg/kg per minute
to minimum necessary to Hypovolemia (in 70fkg adult: 7-35mcg
achieve SpO: = 94%. - Hypoxia per minute)

Hydrogen ion (acidosis)
© -/Hyperk
IV Bolus Hypo-/ yperl alemia
- Hypothermia
) Tension pneumothorax
e 1-2Lnormal saline or Tamponade, cardiac
° lactated Ringer’s. Toxins
« Ifinducing hypothermia, Thrombosis, pulmonary
may use 4°C fluid. Thrombosis, coronary
H H H *Sasson C, Rogers MA, Dahl J, Kellermann AL Predictors of survival from out of hospital cardiac arrest: a systematic review and metanalysis Circ Cardiovasc Qual Outcomes. 2010:3:63-81.
* Aspiration, tension PTX e e oy st o o g

liaway CW, Donnino MW, Fink G, Golan E, Kern KB, Leary M, Meurer WJ, Peberdy MA, Thompson immerman JL. Part 8: post-cardi care: 2015 American Heart Association
es Update for Cardiopulmonar, and Emergency Cardiovascular Care. Circulation 2015; 5465-5482

Version control: This document is current with respect to 2015 American Heart Association Guidelines for CPR and ECC, These guidelines are current until they are replaced on October 2020.
If you are reading this page after October 2020, please contact ACLS Training Center at support@acis.net for an updated document. Version 2018.10.a

\Cl ingCenter | 877-560-2940 | support@aclsnet

Complete your ACLS recertification online with the highest quality course at http://www.acls.net and use promo code PDF2016 during checkout for 15% off.



Tachycardia With a

Training

AC LS Center

ACLS Online Sin

Pulse Algorithm

Assess appropriateness for clinical condition.
Heart rate typically = 150/min if tachyarrhythmia.

Identify and Treat Underlying Cause
* Maintain patient airway; assist breathing as necessary
*  Oxygen (if O sat < 949
* Cardiac monitor to identify rhythm; monitor blood pressure and oximetry

Persistent Tachyarrhythmia Causing:
Synchronized

? " N
Hypotension? Cardioversion*

Acutely altered mental status?
Signs of shock?

Ischemic chest discomfort?
Acute heart failure?

----- = Consider sedation
* |fregular narrow complex,
consider adenosine

IV access and 12-lead ECG if available.
Consider adenosine only if regular
——————— and m morphic
Consider antiarrhythmic infus [
Consider expert consultation.

IV access and 12-lead ECG if available.
| maneuvel L4
sine (if regular)
cium channel blo
consultation.

Adenosine IV Dose:

First dose : 6 mg rapid IV p
follow with NS flush.
Second dose : 12 mg if required

Doses/Details

Amiodarone IV Dose:

First dose : 150 mg over 10 minutes.

Synchronized
Cardioversion**

Repeat as needed if VT recurs. Follow
by maintenance infusion of 1 mg/min
for first 6 hours.

Sotalol IV Dose:

100 mg (1.5 mg/kg) over 5 minutes. [ ]
Avoid if prolonged QT.

Initial recommended doses:

Antiarrhythmic Infusions
for Stable Wide-QRS
Tachycardia
Procainamide IV Dose:

Narrow regular : 50-100J
Narrow irregular : 120-200J
biphasic or Jmonophasic
Wide regular: 100J

20-50 mg/min until arrhythmia

suppressed, hypotension ensues, QRS

duration increases > 50% or

maximum dose 17 mg/kg given. [
Maintenance infusion: 1-4 mg/min.

Avoid if prolonged QT or CHF.

Version control: This document is current with respect to 2015 American Heart Association Guidelines for CPR and ECC. These guidelines are current until they are replaced on October 2020.
If you are reading this page after October 2020, please contact ACLS Training Center at support@acls.net for an updated document. Version 2018.10.a

ACLS Training Center | | support@aclsnet

Complete your ACLS recertification online with the highest quality course at http://www.acls.net and use promo code PDF2016 during checkout for 15% off,

COMMON CODE
SCENARIOS: UNSTABLE
ARRHYTHMIAS

Tachycardia with pulse

If significant hypotension, proceed
directly to cardioversion

Medication doses:

 Amiodarone: 150 mg over 10 min

 Adenosine: 6 mg IVP, can follow
with second dose of 12 mg IVP.if
needed

CCU fellow should be present

EKG tech present if pushing
adenosine



Bradycardia With Training

Center

ACLS Online Since 1998
CO I\/I I\/I O N CO D E Assess appropriateness for clinical condition.

Heart rate typically < 50/min if bradyarrhythmia.
SCENARIOS: UNSTABLE

a Pulse Algorithm

Identify and treat underlying cause

Maintain patent airway; assist breathing as necessary*
Oxygen (if hypoxemic)
Cardiac monitor to identify rhythm; monitor blood pressure and oximetry

IV access
12-Lead ECG if available; don't delay therapy

Persistent bradyarrhythmia causing:

Monitor @ Hypotension?
and =¥ Acutely altered mental status?
observe Signs of shock?

* Bradycardia with pulse schenic et dsconort?

* Atropine

Atropine IV Dose:

O 0.5 mg b0| us First dose: 0.5 mg bolus

Repeat every 3-5 minutes
Maximum: 3 mg

* Repeat every 3-5 min for up to 3 mg If atropine ineffective:

e Transcutaneous pacing**
. . . OR
* Dopamine, Epinephrine gtts «  Dopamine Vinfusion
2-20 mcg/kg per minute
OR
Epinephrine IV infusion:

* Transcutaneous pacing o e

Consider:
e Expert consultation
@ Transvenous pacing

5 V, Wenzel V, Knacke P, Gerlach K, Comparison of different airway management strategies to ventilate apneic, nonpreoxygenated patients. Crit Care Med. 2003;31:800-804
Atkins DL, Passman RS, Halperin HR, Samson RA, White RD, Cudnik MT, Berg MD, Kudenchuk PJ, Kerber RE. “Part 6: electrical therapies: automated external defibrillators, defillation, cardioversion, and pacing.
2010 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care”. Circulation. 2010; 122(suppl 3):5706-5719. http://circ.ahajournals.org/content/122/18_suppl_3/5706

Version control: This document is current with respect to 2015 American Heart Association Guidelines for CPR and ECC. These guidelines are current until they are replaced on October 2020,
If you are reading this page after October 2020, please contact ACLS Training Center at support@acls.net for an updated document, Version 2018.10.a

raining Center | 877-560-2940 | support@aclsnet

Complete your ACLS recertification online with the highest quality course at http://www.acls.net and use promo code PDF2016 during checkout for 15% off.



"« Sudden
« Unconscious
» Cyanosis
« Injury
« Sec to mints
« Hand on face
» Post ictal

confusion

- EEG,CPK,

Prolactin

PSEUDO
SEIZURE

« (Gradual

« (Conscious
« Thrusting

« Minstohr

« Eye opening

« Pupil- Normal
«  Psycho social
« Suggestive

SEIZURE VS PSYCHOGENIC PSEUDOSEIZURE

» Light

headedness

« Standing
* Preventive-

lying

* Brief- lost

CONSCIONSIIESS




Clinical signs

of observer to modi
Asynchronous limb movements

Avoidance behavior during seizure
Change in semiology/nonstereotypic seizure patterns
Closed eyes during seizure
Dystonic posturing (including opisthotonus)

 Gradual onset
* Pelvic movement

e Resisted eyelid opening
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* If drip is required, must transfer to ICU for rhonitoﬂng ' NALOXONE

* Underutilized in in-hospital scenarios

* Remember: hardly any downside to trying it!
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