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PEDIATRIC POST CARDIAC ARREST
ALGORITHM

Inclusion Criteria:
Any patient who has a cardiac
arrest lasting greater than 1 min
before ROSC who is admitted to
PICU
Exclusion Criteria:
Cardiac arrest patients admitted
to the CICU or NICU

Persistent alteration of
mental status (AMS) from
baseline and/or requiring —N
intubation/mechanical
ventilation?

Yes

_Targeted ?emperature Management
e PICU TTM orders can be found in either
Post Cardiac Arrest or PICU TTM order

Other Considerations

(all patients)
sets » Consider rehab consult
e Refer to Criticool Thermoregulation as indicated

Policy as needed
e Goal temp 36.5C for 24-48 hours and
afebrile for at least 5 days from ROSC

e Cardiology consult for
V-fib or V-tach arrests
» Early enteral nutrition
whe clinically stable;
goal to start within 48
hours of ROSC

Suggested Lower Limit of Blood

Pressure (Hypotension) based on age

e Age less than 1 year: SBP greater than
75 or MAP greater than 45

e Age 1-9 years: SBP greater than 85 or
MAP greater than 55

e Age 10-17 years: SBP greater than 100
or MAP greater than 65

*Details can be found on page 5

Consider targeting a GIR instead of IVF
Dextrose Concentration for patients
less than 12 months or those with
hypoglycemia

e Infants less than 5kg: GIR 7.0
e Infants greater than 5kg: GIR3.5
*Details can be found on pages 5-6
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TARGET POPULATION

Inclusion Criteria

e All patients admitted to the PICU after out-of-hospital cardiac arrest or in-hospital cardiac arrest who:

o Regain spontaneous circulation after CPR lasting greater than or equal to 1 minute, OR

o Undergo eCPR (CPR with cannulation to ECMO)

e Patients must:

o Exhibit persistence of alteration of mental status from their baseline, AND/OR

o Require Intubation and/or mechanical ventilation

Exclusion Criteria

e Admitted to the CICU or NICU

BACKGROUND

Each year in the United States, children suffer approximately 5000 out-of-hospital cardiac arrests and 6000 in-hospital
cardiac arrests. Many of the children who suffer cardiac arrest and obtain return of spontaneous circulation (ROSC)
will develop post cardiac arrest syndrome (PCAS). PCAS is a pathophysiologic inflammatory response that results in
brain injury, myocardial dysfunction, systemic ischemia/reperfusion injury and persistent precipitating pathophysiology.
The goal of post cardiac arrest care is to increase survival to hospital discharge with favorable neurologic outcome by
supporting organ function by adequately supplying tissues with appropriate oxygen and substrate to meet metabolic
demand, evaluate for and reverse etiologies of cardiac arrest, and reduce secondary neurologic injury.

DEFINITIONS

e Cardiac arrest: The cessation of cardiac mechanical activity as confirmed by the absence of signs of circulation

e Respiratory arrest: The cessation of spontaneous respiratory effort such that there is ineffective ventilation

and/or oxygenation

e Return of spontaneous circulation (ROSC): The restoration of a spontaneous perfusing rhythm that results in

more than spontaneous gasp, fleeting palpable pulse or arterial waveform
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e Altered mental status (AMS):
o Persistently diminished ability to maintain alertness and cognition

o Including AMS resulting from sedative medications and inability to fully assess mental status as a
result of endotracheal intubation or other therapies which might prohibit a full neurologic exam

o In patients with baseline neurologic dysfunction, determining alteration of mental status can be
challenging and appropriateness of this clinical pathway is at the discretion of the treatment team

INITIAL EVALUATION

Initial Evaluation in the PICU
e Comprehensive physical exam including comprehensive neurologic exam
e Specific attention to certain aspects of the neurologic exam:

o Assess cranial nerves, Glasgow Coma Scale, level of consciousness (careful consideration given to pre-arrest
neurologic baseline, as patients who have had short in-hospital cardiac arrest with no change in neurologic
status from baseline proceed down the algorithm differently than those with change in neurologic functioning)

e For patients who DO NOT exhibit an alteration of mental status from baseline (ie arousable, attentive, follow
commands, localize painful stimuli, not intubated), the following studies are recommended:

o Arterial or Venous Blood Gas with ionized Calicum

o Renal function panel

o Magnesium

o lonized calcium

o Lactate

o Toxicology screen

o Type and screen

o Chest radiograph

o EKG

o Other labs to be obtained at the discretion of the attending based on clinical scenario

e For patients who DO exhibit a persistence of altered mental status from baseline (unconscious and/or requiring
intubation), the following studies are recommended:

o Complete metabolic panel
o Magnesium

o Phosphorus

o lonized calcium

o Complete Blood Count
o Coagulation Panel

o Fibrinogen

o Lactate

o Arterial Blood Gas

o Type and Screen

o Chest radiograph

o EKG
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o Additional studies to be obtained for selected patients at the discretion of the attending physician:
o Echocardiogram
o Troponin
o Urine toxicology screen
o Co-oximetry
o Blood culture
o Urine cultures
o Cortisol

o Non-contrast computed tomography (CT) of the head to evaluate for acute pathology and/or aid in determining
etiology of cardiac arrest

o Also strongly consider early head CT if neurologic exam demonstrates asymmetry

o Early head CT findings can also potentially provide limited information on prognosis

CLINICAL MANAGEMENT

For patients who DO NOT exhibit an alteration of mental status from baseline (arousable, attentive,
follow commands, localize painful stimuli, not intubated)

Monitoring

e Routine PICU monitoring

Clinical Goals and Strategies
e Avoidance of fever: schedule antipyretics for 48 hours
e Target normal vital signs for age
e Consider Neurocritical care team consultation

For patients who DO exhibit a persistence of altered mental status from baseline (unconscious
and/or requiring intubation)

Monitoring
e Routine PICU monitoring
e Continuous invasive blood pressure monitoring via arterial catheter
e Continuous EEG for 24 hours
o Prolonged monitoring may be indicated based on clinical scenario

e Rectal temperature probe, esophageal probe if rectal contraindicated (refer to Targeted Temperature
Management Policy)

e Continuous end-tidal CO2 monitor while intubated
Clinical Goals and Strategies

***These strategies should be provided for 72 hours to 5 days, with the ultimate duration
determined by improved neurologic status and extubation readiness***

e Controlled normothermia: Goal Temperature 36.5°C
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o Use Criticool Thermoregulation Device (See PICU Post Cardiac Arrest Order Set and/or Targeted

Temperature Management Policy)

For patients presenting with core temperature below 33°C, use Normothermia Mode to rapidly warm to
33°C, then transition to Controlled Rewarming Mode with Goal Core Temp 36.5°C

For patients presenting with core temperature between 33°C and 35°C, use Controlled Rewarming
Mode with Goal Core Temp 36.5°C

For patients presenting with core temperature greater than 35°C, use Targeted Temperature
Management Mode with Goal Core Temp 36.5°C

e Normotension:

o

Hypotension, as defined as a mean arterial blood pressure less than the 5 percentile for age, gender
and height, is associated with worsened outcomes following pediatric cardiac arrest

Aggressive treatment of blood pressures nearing hypotension is advised. Treatment strategies are to
be determined by the clinical team as indicated by the patient’s clinical state.

Suggested lower limit of blood pressures at which treatment should be initated to prevent systemic
hypotension:

Age < 1 year: SBP 75 or MAP 45
Age 1-9 years: SBP 85 or MAP 55
Age 10-17: SBP 100 or MAP 65

Table of blood pressures at the 5™ percentile for age in years and gender (50t percentile for height)

Age  Boys Girls

1 71/23 (39) 72/31 (45)
2 73/27 (43) 74/33 (47)
3 75/31 (46) 75/35 (49)
4 77/34 (49) 77/36 (50)
5 78/37 (51) 78/37 (51)
6 80/39 (53) 80/38 (52)
7 82/40 (54) 81/38 (53)
8 84/40 (55) 82/40 (54)
9 85/40 (55) 83/41 (55)

10  86/42(57)  85/41(56)
11  88/43(58)  88/41(57)
12 89/41(57)  90/42 (58)
13 92/40(58)  91/44 (59)
14 94/43(60)  92/46 (62)
15  96/46(63)  92/48 (63)
16 97/48(65)  93/50 (65)
17 99/49(66)  94/51 (66)

e Normoxia (SpO2 92%-95% or PaO2 60-300 mmHg)

e Normocarbia (pCO:2 35-45 mmHg; can target normal pH if the patient has evidence of chronic CO2 retention)

e Normal serum sodium (135-145 mmol/L)

e Normoglycemia (80-180 mg/dL)

o

o

If the patient develops hypoglycemia, treat urgently, and recheck glucose quickly and frequently

For patients with persistent hyperglycemia, refer to the Critical Care Hyperglycemia policy/order set

e Intravenous (IV) fluids:

o

If greater than 12 months of age: For maintenance intravenous fluids (IVF), use isotonic fluids without
dextrose initially
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= Add dextrose to IV fluids at 24 hours post-resuscitation or if serum glucose falls below 80
mg/dl

o Ifless than 12 months of age and greater than 5kg: For maintenance IVF, use isotonic fluids with 5%
dextrose.

= Because many patients require large volumes of IV medications in addition to their
maintenance IVF, and have total fluids orders which reduce the total amount of maintenance
IVF the patient is receiving, the medical team could consider targeting a glucose infusion rate
(GIR) instead of a total rate of maintenance IVF. Patients greater than 5kg who are receiving
maintenance IVF with 5% dextrose would be receiving a GIR of 3.5, thus a GIR of 3.5 could
be targeted if IVF rate being delivered to the patient is less than maintenance rate as
determined by the 4-2-1 rule.

o Ifless than 12 months of age and less than or equal to 5kg: For maintenance IVF, use isotonic fluids
with 10% dextrose.

= Because many patients require large volumes of IV medications in addition to their
maintenance IVF, and have total fluids orders which reduce the total amount of maintenance
IVF the patient is receiving, the medical team could consider targeting a glucose infusion rate
(GIR) instead of a total rate of maintenance IVF. Patients Less than or equal to 5kg who are
receiving maintenance IVF with 10% dextrose would be receiving a GIR of 7.0, thus a GIR of
7.0 could be targeted if IVF rate being delivered to the patient is less than maintenance rate as
determined by the 4-2-1 rule.

o Target euvolemia/even fluid balance once hemodynamically stable (defined as no fluid boluses and/or
no escalation of vasoactive medications for at least 6 hours)

e Early enteral nutrition: recommend placing nasoenteric tube when the patient is clinically stable with a goal of
initiating enteral feeding within 48 hours of admission

e Recommended lab schedule:

o Arterial blood gas, iCa, renal function panel, magnesium every 6 hours for 24-48 hours, and then as clinically
indicated

o CBC, coagulation panel, CMP every 12 hours for 24-48 hours, and then as clinically indicated

e Consult Neurocritical care team at admission

Other Considerations (all patients)

e For patients with documented or suspected ventricular fibrillation or ventricular tachycardia as initial arrest
rhythm, strongly consider cardiology consultation to rule out arrhythmia syndrome

e Rehabilitation Medicine: consider consultation for assistance with optimal rehabilitation (timing, modalities,
location, etc), tone management, prognostication and/or efficient transition of care out of the PICU

IMAGING

e Early head CT is recommended if etiology of cardiac arrest is unknown or if there is an asymmetric neurologic
exam.

o If obtained for a clinical indication, early head CT can also be combined with other clinical and
historical data to aid in understanding of degree of acute neurologic injury

e CT of the neck should be considered in cases of trauma, asphyxiation/hanging and/or drowning to evaluate for
cervical spine injury and/or vascular injury.

e |f assistance with prognosis is desired, brain MRI can be helpful in providing information related to extent of
acute brain injury. This information should be added to the rest of the clinical picture.

o If MRI brain is desired, do not obtain earlier than 72 hours after admission (wait an additional 48-72
hours if hypothermic arrest and/or if patient has undergone therapeutic hypothermia)
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RELATED DOCUMENTS AND LINKS

e Severe Traumatic Brain Injury Guideline

e Glycemic Guidelines: Patients 6 months of age and older in Critical Care Units

e Therapeutic Hypothermia in the PICU and CICU Policy

o Thermoregulation: Targeted Temperature Management PICU Policy
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Discrimination is Against the Law. Children’s Hospital Colorado complies with applicable Federal civil rights laws and does not discriminate on the basis of race, color, national
origin, age, disability, or sex. Children’s Hospital Colorado does not exclude people or treat them differently because of race, color, national origin, age, disability, or sex.

Children’s Hospital Colorado provides free aids and services to people with disabilities to communicate effectively with us, such as: Qualified sign language interpreters, written
information in other formats (large print, audio, accessible electronic formats, other formats). Children’s Hospital Colorado provides free language services to people whose primary
language is not English, such as: Qualified interpreters, information written in other languages.

If you need these senvices, contact the Medical Interpreters Department at 720 777 9800.

If you believe that Children’s Hospital Colorado has failed to provide these services or discriminated in another way on the basis of race, color, national origin, age, disability, or
sex, you can file a grievance with: Corporate Compliance Officer, 13123 E 16th Avenue, B450, Aurora, Colorado 80045, Phone: 720 7771234, Fax: 720777 7257, corporate.
compliance@childrenscolorado.org. You can file a grievance in person or by mail, fax, or email. If you need help filing a grievance, the Corporate Compliance Officer is available to
help you.

You can also file a civil rights complaint with the U_S. Department of Health and Human Services, Office for Civil Rights, electronically through the Office for Civil Rights Complaint
Portal, available at ocrportal hhs goviocr/portallobby jsf, or by mail or phone at: U.S. Department of Health and Human Services 200 Independence Avenue, SW Room 509F HHH
Building Washington, D.C. 20201 1-800-368-1019, 800-537-7697 (TDD) Complaint forms are available at www hhs_gov/ocr/office/file/index_html.

Children’s Hospital Colorado complies with applicable Federal civil rights laws and does not discriminate on the basis of race, color, national origin, age, disability, or sex.
ATENCION: si habla espafiol, tiene a su disposicién servicios gratuitos de asistencia lingtiistica. Llame al 1-720-777-9800.

CHU Y: Néu ban néi Tiéng Viat, c6 cac dich vu hé fro ngén ngit mién phi danh cho ban. Goi s 1-720-777-9800.

Fo: @0l &AM = A F, Aol A Mu|2E FEZ o] & & SlFYTE. 1-720-777-9800 M2z Agfs] F4A L

DR IREMERERT L, Sl RS . MEE1-720-777-9800.

BHMAHWE: Ecnu Bbl rOBOpPUTE Ha pycCcKOM A3klKe, TO BaM AOCTYNHLI OecnnarHsle yenyrv nepeeoaa. 3sonute 1-720-777-9800.

090F@f: Q09574+ £ hOICE WP STCT9° hCSF SCEFF 1] ASTHP Y +HIZ+PA: 08, 0Fh+Aw- (.0 1-720-777-9800 (00N 09+ A+ GF -,
&) 720-777-9800-1 & p Lo el dll pol 5 el sac Ll s ol Aall €30 i€ 1) ks sl

ACHTUNG: Wenn Sie Deutsch sprechen, stehen lhnen kostenlos sprachliche Hilfsdienstieistungen zur Verfiigung. Rufnummer: 1-720-777-9800.

ATTENTION : Si vous parlez francais, des services d'aide linguistique vous sont proposés gratuitement. Appelez le 1-720-777-9800.

T & £ 9IS TSl IeTED e U e ST ST ST Aol A SUeE © | P T ae 1-720-777-9800 |

PAUNAWA: Kung nagsasalita ka ng Tagalog, maaarn kang gumamit ng mga serbisyo ng tulong sa wika nang walang bayad. Tumawag sa 1-720-777-9800.

HEE: HAREL2TINAEE. BHOSHEEL2 SHAVAEE T ET. 17207779800 T, BRIHICT K <2 .

Nfi- O buru na asu Ibo, asusu aka oasu n'efu, defu, aka. Call 1-720-777-9800.
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