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WLST = Withdrawal of Life-Sustaining Treatment



Paradigm shift in the new millenium





Sopravvivenza a 180 giorni
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 Hypothermia

 Controls

Perinatal asphyxia - % of patients with favourable outcome
Randomised controlled trials

Difference in rates 
of favourable 
outcome:
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Treatment Recommendations

• We suggest actively preventing fever by targeting a temperature 
≤37.5 for those patients who remain comatose after ROSC from 
cardiac arrest

• weak recommendation, low certainty evidence

• Whether subpopulations of cardiac arrest patients may benefit from 
targeting hypothermia at 32-34oC remains uncertain.



Treatment Recommendations

• We suggest surface or endovascular temperature control techniques
when temperature control is used in comatose patients after ROSC

• weak recommendation, low certainty of evidence

• When a cooling device is used, we suggest using a temperature control 
device that includes a feedback system based on continuous
temperature monitoring to maintain the target temperature 

• good practice statement



Treatment Recommendations

• We suggest active prevention of fever for at least 72 hours in post-
cardiac arrest patients who remain comatose 

• good practice statement



Justification and evidence to decision
framework highlights

• All members of the Task Force agreed that we should continue to 
recommend active temperature control in post-cardiac arrest
patients, although the evidence for this is limited.

• There are concerns that poor implementation of temperature control 
may lead to patient harm



Justification and evidence to decision
framework highlights

• There was discussion about the definitions of normothermia and fever.

• Among a diverse cohort of 35,488 hospital patients the 99% range for 
normal temperature was 35.3-37.7°C, and 95% range was 35.7 to 37.3°C

• The comparison between 33 v 36 C was included in a sensitivity analysis
of 33 C v normothermia/fever prevention, as 36 C falls within the 
normothermia temperature range – this did not change the point
estimates in favor of either group



• Il termine TTM di per sé non è di aiuto

• Per essere più chiari vengono proposti:
• Hypothermic Temprature Control: controllo attivo della temperatura con target di temperatura sotto il 

range di normalità

• Normothermic Temprature Control: controllo attivo della temperatura con target di temperatura nel 
range di normalià

• Fever Prevention Temperature Control:  monitoraggio della temperatura e prevenzione attiva, nonché il 
trattamento attivo di temperature al disopra della norma.

• No Temperature Control: nessuna strategia protocollata di trattamento attivo della temperatura

Definizioni di strategie di controllo della temperatura 



• La maggioranza della Task Force si è espressa in favore della prevenzione della febbre 
invece che dell’ipotermia:

• L’evidenza a supporto di revisioni sistematiche
• Tale strategia richiede meno risorse
• Minori effetti collaterali dell’ipotermia

• Nel TTM2 nel gruppo normotermia/prevenzione della febbre si è fatto ricorso a:
• Per mantenere T ≤ 37.5: paracetamolo, scoprire il paziente, ridurre la temperatura ambientale
• Un presidio per il controllo della temperatura se questa diveniva ≥ 37.7°C
• Il presidio è stato usato nel 46% dei pazienti
• La temperatura impostata era di 37.5 °C

Ipotermia vs normotermia o prevenzione della febbre 
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Dont loose momentum on high quality 
Post Resuscitation Care







POOR TTM PROTOCOLS SHOULD BE AVOIDED



BRIVIDO



How to manage temperature after hypthermia?

• Paracetamol

• Keep the device active

• Limit lower water temperture (20-25ºC)

• Follow closely patient & device

• Shivering?

• Patient trend?

• Keep an eye on water temperature…

• Antishivering protocols

• Meperidine (bolus)

• Magnesium (or in combination with buspirone, dexmedetomidine, tramdole, 
etc)

• Counter warming 

• Propofol & paralysis (only if necessary)





Drugs may widen the interthreshold range
by lowering the vasoconstriction and shivering

thresholds



• Propofol

• markedly impairs the 
vasoconstriction and shivering 
thresholds

• superior to thiopentone in the 
prevention of postanesthetic
shivering

Matsukawa T. Propofol linearly reduces the vasoconstriction and 

shivering thresholds. Anesthesiology 1995;82(5):1169–80.

Cheong KF. Propofol and postanaesthetic shivering. Anaesthesia

1995;50(6):550–2.

Cheong KF. Postanaesthetic shivering — a comparison of thiopentone

and propofol. Ann Acad Med Singapore 1998;27(5):729–32.
Singh P. A comparison of thiopentone and propofol with respect to the 

incidence of postoperative shivering. Anaesthesia 1994;49(11):996–8.



• Special antishivering effect

• predominantly via κ-receptor

• additional potential mechanisms

• inhibitions of biogenic amine reuptake 

• NMDA receptor antagonism

• α2 adrenoreceptor stimulation

• Decreases shivering threshold twice as 
much as the vasoconstriction threshold

Kurz A. Meperidine decreases the shivering threshold twice as much as the vasoconstriction threshold. Anesthesiology 1997;86: 1046–54.



α2 agonists: Clonidine & Dexmedetomidine

• α2 agonists hyperpolarize neurons 

• suppress neuronal firing linked to thermosensitivity

• sedative with scarce respiratory depression

• ↓ vasoconstriction and shivering

• combo with meperidine addictive effect on shivering 
threshold

Doufas AG et al. Dexmedetomidine and meperidine additively reduce the shivering threshold in humans. Stroke 2003;34(5):1218.



Shivering assesment scales



Anti-Shivering Treatment Protocol



Shivering control - Pittsburg

Hemodynamically stable Hemodynamically unstable

Step 1: Propofol infusion 20-50 µcg/kg/min IV 
(as blood pressure tolerates)

Step 1: Benzodiazepines: e.g. midazolam. 
bolus 1-2 mg, drip at 2-10 mg/hour

Step 2: Add fentanyl bolus 25-100µgram, drip 
at 25-200 µcg/hr. Alternative: remifentanyl

Step 2: If patient is still shivering: add fentanyl drip at 
25-100 µcg/hr. Alternative: remifentanyl.

Step 3: If patient is still shivering: add diazepam 
bolus 10-20 mg or other benzodiazepine

Step 3: if shivering is not controlled or drugs in 
previous steps are counter-indicated or not tolerated: 
muscle paralysis (e.g. vecuronium 0.1 mg/kg IV)

In all patients: start skin counterwarming; administer magnesium (bolus 4 grams IV over 10-15 minutes, start 
magnesium drip at 10-16 grams/24 hours (up to serum level of 5 mg/dl). 
Avoid hypotension, target MAP ≥80 mmHg

Step 4: if shivering still not controlled consider 
clonidine, meperidine, or buspirone

Step 5: if shivering still not controlled or drugs in 
previous steps counter-indicated: muscle paralysis
(e.g. vecuronium 0.1 mg/kg IV)

Continue skin counterwarming, magnesium drip, 
check serum levels. Continue propofol infusion, low 
dose as clearance is reduced during hypothermia. 
If needed add fentanyl/remifentanyl drip.  Diazepam 
bolus as needed. Alternatives: clonidine, meperidine, 
buspirone. Muscle paralysis if previous measures fail. 

Continue skin counterwarming, magnesium drip, 
check serum levels. Midazolam infusion at 1-6 mg/hour, 
doses as low as possible as clearance is markedly 
reduced during hypothermia. If needed add fentanyl or 
remifentanyl drip. Muscle paralysis if previous 
measures fail. 

Induction

Maintenance



Prevention/treatment of fever

• Prophylactic use of paracetamol 1g every 6 h

• Maintain pads & device on (37ºC)

• If shivering:
1. Meperidine: 50-100 mg IV bolus

2. Magnesium: 2-4 g bolus (over 15 min)
• Infusion 16g/24h

• Maintain < 5 mg/dl (patellar relfex)

• Monitor ionized Ca++

• Caution if AKI

3. Resume sedation (dexemedetomidine)

4. Limit lower water temperature (20-25ºC)

5. Consider counter warming

• Paralysis (spot and only if necessary)



American Clinical 
Neurophysiology Society (ACNS) 
terminology
Per uso in terapia intensiva

Definizioni standardizzate:
Voltaggio
Burst-suppression
Attività epilettica

Hirsch et al.,  J  Clin Neurophysiol 2013; 30:1-27



Burst Suppression
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Epileptic Statu

Epileptic Status







SE da BS

SE da EEG continuo

Importanza del background

Rundgren M et al. Crit Care Med 2010; 38:1838-44
Rujiter B, Eoilepsia 2015

0% risveglio

20% risveglio



Cambiamento di ampiezza e/o frequenza dopo stimolazione

Reattività EEG



56h after CA



• Si verifica nel 20-30% pazienti

• Espressione di insulto ipossico-ischemico severo

• Può associarsi a manifestazioni motorie ma più spesso solo EEG
• Epilessia non convulsivante
• Spesso più che episodi sono uno stato di male (continuo > 30 min)

• Raccomandazioni:
• No profilassi

• weak recommendation, very low certainty evidence.

• Trattare l’epilessia
• weak recommendation, very low certainty evidence.

Epilessia



• Propofol e BDZ, ma anche dexmedetomidina e ketamina
• Sopprimono sia attività clinica che EEG (fase anestesiologica – target SR 75%)

• Antiepilettici:
• Scarsa evidenza
• Levetiracetam, valproato e fenitoina (meno maneggevole in TI)
• Richiede EEG in continuo (e/o averaged/semplificato)
• Spesso necessaria terapia multifarmacologica con variazioni dopo 48h di burst-suppression
• Ritardato recupero neurologico in quel 20% circa che si riprende a distanza di qualche settimana
• Background continuo e reattivo sono segnali positivi
• La gestione di questa fase non può prescindere da un approfondimento degli elementi utili alla 

prognosi multimodale
• Altri farmaci includono topiramato, lacosamide, e perampanel.

Farmaci



• Contrazioni muscolari brevi, improvvise, involontarie (twitch o shock like 
contractions)

• Sono la manifestazione motoria più frequente in TI

• Spesso generalizzate ma possono essere focali o multifocali
• Apertura occhi periodica

• Deglutizione

• Contrazioni diaframmatiche

• Da ‘subtle’ a intense e generalizzate

• Inducibili

Mioclono
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• La comparsa precoce è indicativa di prognosi infausta

• Possono avere una corrispondenza EEG corticale

• S. di Lance-Adams in chi riprende coscienza
• Più comune dopo arresto asfittico

• Interessa soprattutto gli arti

• Indotto da movimento volontario o stimolazione

Mioclono



THANK YOU




