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#1 Clinical paper

Severe QTc prolongation under
mild hypothermia treatment and
incidence of arrhythmiasg after
candiac arrest —

A prospective study in 34 survivors with
continuous Holter ECG
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Methods

= Prospective, single center study

= Period : April 2009 ~ December 2009
= Case: 34 were enrolled
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Cooling method

= |V cold saline insusion (4°C,1000-1500 cc bolus)

= Followed by surface cooling (ArcticSun2000® )

= Target BT : 33°C, maintain for 24 hr

= v sedation and anagesia to prevent shivering :
midazolam, fentanyl, and pancuronium

= Monitor K+

Clinical outcome

Assessed at the time discharged from ICU

Pittsburgh Cerebral Performance Category
(CPQ)

CPC1-2:favorable outcome
CPC 3-5: unfavorable outcome

Table 1

Baseline characteristics given as numberftotal number and % or median and
interquartile range (IQR: 25-75).
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Monitor the EKG

= Start Holter EKG monitor just after ROSC
= Monitor 48 hrs
= Bazett formula: QTc=QT// RR
= Arrhythmias
Salve 35 beats
non- sustained >5 beats <29 s
Sustained VT 230's

Results

Continuous Holter EKG

= Median HR : 85.50

= VT occurred during hypothermia:3 (8.8%)
non-sustained and without treatment

= Torsade de pointes: o
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Drugs effecting QTc

= Amiodarone use
During resuscitation : 32.4 %
ICU admission : 8.8 %
= Antibiotics
44.1% (cepha, quinolone, ampi, ...)
No detail discussion about it

Discussion

= QTc prolongation during mild therapeutic
hypothermia without a severe incidence of
life-threatening arrhythmias

= No Torsade de pointes, only low incidence of
VT

The QTc

= Serum potassium were within normal limit
3.5-5.5 mmol/L
= Hypothermia induce an off-on-off
phenomenon
= Singnificant in t 3~6 (hypothermia stage)
* Max QTc:673.52 ms after 12h of 33°C

Neurological outcome

= CPC1-2:17p't (50%)
= CPC3-5:17p't (50%)
= Overall mortality :13 p’t (38.2%)

Physiology

= BT | :
HR |
Spontaneous depolarization of pace-maker cells |
Myocardial impulse conduction |
Action potential 1
= EKG change:
Prolonged PR interval
Expanded QRS
QT interval 1




Hypothermia and arrhythmia

Stablization of cell membrane during
hypothermia in swine model

Mild therapeutic hypothermia lower the
incidence of arrhythmias

<30 C will increase the risk
Closely monitor BT and avoid over cooling
Monitor serum potassium level

Limitations

* In post cardiac arrest patient, QTc
prolongation is generally possible for multiple
reasons

= Due to the ethical reason, it's not possible to
perform RCT and control study

* No 12-lead EKG for OHCA patients

—> interpretation bias

Amiodarone

= Recommended in refractory VF or pulseless VT
= Acting at potassium channel
= Lengthening the action potential

= Amiodarone increase no risk of arrythmias
during MTH treatment

Conclusion

= During mild therapeutic hypothermia
treatment, QTc and EKG should be closely
monitored to prevent

= Beware of anti-arrythmic drug and Abx that
may affect the QTc interval

= Routine and frequent EKG record should
become a standard protocol during
hypothermia treatment

[| #2 Case report
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Then...

= ABG
pH:6.96
PCO2: 97 mmHg
HCO3: 22 mEqg/L
= Intubation — PEA
= Start CPR and ROSC after 20 mins
= Transferto ICU at hour1a
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Figure 1. Timeline of events with temperature and sedation administration.

Case

= A g-year-old male present to ER due to
respiratory failure with SpO2 60 %

= He stated that he “cannot breathe”
® Lethargic and develop 2™ heart block

= Past history : asthma without relief from
bronchodilators

Therapeutic hypothermia

Startat hr 16
Achieve 33 °C athr 48
Rewarming began at hr 50

Consult neurologist for

creatinine and transaminase

prognosis at hr 56

notransferase; ALT, ala

Tahle 1. Timing and description of important events

g, no response o pain,
rebral edema consistent with

aline infusion

Table 2. Timing and details of neurologic examinations

Eye Motor Pupillary  Corneal

) Spontaneous  Myoclonic
§ Hours Opening Responses

Responses Reflex  Cough/Gag Respirations Movements

2 - - 2 mm NR - - - +
56 - + 2 mm, sluggish - + + +




EEG

= A16-channel continuous EEG was performed
at hour 56

= No discernible cerebral electrical activity at
<10 uV

= The tracing was somewhat obscured by muscle
artifact from frequent myoclonic activity

Hour 78

= Re-examination for brain death after 6 hrs

= 10-min apnea test
ABG pCO2 from 41— 108 mmHg under O2 mask
6L/min
= Family preferred organ donation
= Organ Procurement Organization added
as donor protocol

Hour 98, at OR

= Anethesiologist noticed that patient was
coughing

= Corneal reflex (+), spontaneous breathing (+)

= GCS:E1ViM1

= DC organ donation

» Inform family and send patient back to ICU

Downhill at hour 72

= Absent of dolls eye sign, cold caloric responses

= Meet the criteria of brain death based on
American Academy of Neurology (AAN)
guidelines

Table 2. Timing and details of neurologic examinations

Eye Motor Pupillary  Corneal Spontaneous  Myoclonic
T Hours Opening Responses  Responses Reflex  Cough/Cag  Respirations Movements

2 - - 2 mm NR - - - +
56 - + 2 mm, sluggish - + + +
72 - - 4 mm NR - - - -
8 - - 4 mm NR - - - -

Table 1. Timing and description of important events

Hours
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Table 2. Timing and details of neurologic examinations
Eve Mator Pupillary Comeal Spontaneous  Myoclonic
Hours  Opening  Responses Responses Reflex Cough/Cag Respirations  Movements|
2 - - 2 mm NR - - - +
56 = + 2 mm, sluggish - + + +
T2 = = 4 mm NR - - - -
98 - - + + + -
120 — — + + + -




Afterwanrd...

Still poor neurological prognosis
Keep full supportive treatment
Repeat EEG at hour 106

No discernible cerebral electrical activity at >2 ¢V
for over 30 mins

Hour 145 : reflex and spontaneous breathing (-)
Repeat CT : diffuse cerebral edema and
transtentorial and cerebellar tonsillar
herniation

Finally..

= Termination the ventilator and declare death
by cardiopulmonary criteria on hour 202

= The medical team did not mention the
donation to the family because of such
circumstances

The outcome

= |t did not affect the overall neurological
outcome

= But affect the eligibility of organ donation
rule

= Much effect on the trust of family to the
medical team
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“Designates events marked on timeline in Figure 1.

Discussion

This is the first case report of reversible
findings of brain death
The limitation of EEG
Only measures cerebral cortical function
Not brainstem function

AAN brain death guidelines

= 5 questions related to variability in brain death
determination

Are there patients who fulfill the clinical criteria for

brain death who ?

Are there available evidence in the literature for an

to ensure that

cessation of neurologic function is permanent ?

Previous AAN guideline : 6 hrs between clinical exam




Another case report

= 10-month-old boy with reversible findings of
brain death after cardiac arrest and under
therapeutic hypothermia

= Clinical based guidelines may be insufficient
to determine irreversibility of brain death

= Maybe the is the key factor

The possible explanation

3. The effect of corticosteroids
2 doses of methylprednilolone was administered

The possibility of steroid-related reversible brain
death is unlikely and unprecedented

= To determine brain death
More caution in the first 24 hr post cardiac arrest
Now... plus the factor of

The possible explanation

1. Brainstem ischemic shock

Initially ischemic shock and recover and then be
finally injured again by a cascade of cellular
injury

2. Hypothermia
Longer induction and shorter duration in our
case. It may alter the timeline of progression to
brain death.

Conclusion

= Cautious approach when determining brain
death after cardiac arrest when
is used

= No current guidelines of a
or
= Asingle clinical brain death examination in

conjunction with an apnea test may be
insufficient




