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INTRODUCTION

236000-325000 OHCA per year in USA

Sudden cardiac arrest (SCA) would result in anoxic brain injury

Continuous infusion versus intermittent bolus
dosing of vecuronium in patients receiving
therapeutic hypothermia after sudden cardiac

arl’eSt 50-60% of patient shiver during cooling and rewarming phases that cause:
Pharmacotherapy 2011;31(12): 1250-1256 Increased O, consumption

Therapeutic hypothermia: improve neurologic outomes

Production of CO,
Respiratory acidosis
Affect myocardial oxygen balance

Produce heat

To prevent shiver. IN HYPOTHERMIA

+ Using neuromuscular blocker, e.g. vecuronium «  Vecuronium was used by the authors since 2004 during hypothermia therap
«  Vecuronium: Cooling: Arctic Sun Cooling System (Medivance Inc., Louisville, CO)
« Intermediate-acting agent Target temp: 33°C for 24 hours
«  Useful for postoperative shivering Vecuronium infusion, 0.8 ug/kg/min, started 2 hours after cooling or shivering

« Lack adverse CV effects occurred

Use train-of-four (TOF) test to measure the degree of NM blockade Q1H until it was
consistent for 3-4 hours, then check Q2H

« 1/4-2/4 twitches

« Undergo hepatic and renal clearance
« Sladenetal.in 1995

+ Patients undergoing cardiopulmonary bypass surgery « If 0/4 twitches: stop vecuronium; if >0/4, start vecuronium at half the previous
« Vecuronium IV 0.1 ug/kg st, then 1.0 pg/kg/min infusion rate

Discontinued vecuronium after rewarming to 36°C

TRAIN-OF-FOUR (TOF)TEST NEW METHOD

In Jan. 2008, a updated therapeutic hypothermia protocol
Terdans of @ e Cooling phase: <4 hours, goal: 33°C

- T i Mo 5 « Arctic Sun Cooling System, InnerCool RTx Endovascular System (Phillips
= st Train-of-Four [TO4} Pattarn Healthcare, Andover, MA)
i 500 milliacenck, ' !

Give vecuronium 0.05 mg/kg Q2HPRN for TOF 1/4-2/4 or visible movement, during the
cooling and maintain phase

« To stimulate ulnar nerve with a nerve stimulator
2 Hzfor 2 seconds at 0.5-second intervals
« Response: adductor pollicis muscle, i.e. thumb adduction




GOAL OF THIS PAPER

To compare the effect of intravenous continuous infusion versus intermittent bolus doses
of vecuronium in therapeutic hypothermia after sudden cardiac arrest (SCA)

PATIENT COHORTS

Vecuronium continuous-infusion group
« During Jan 1, 2004 to Dec 31, 2007
« Rate: 0.8 pg/kg/min
« Goal TOF response 1/4 to 2/4 twitches
« If TOF 0/4 twitches: stop the infusion; if > 0/4, resumed the infusion at half rate
« Check TOF Q1H; if consistent for 3-4 hours, check Q2H
Vecuronium bolus group
+ During Jan 1, 2008 to Sep 30, 2009
« Dose: 0.05 mg/kg Q1HPRN if any shivering in the ED and CATH room
« Dose: 0.05 mg/kg Q2HPRN for TOF 1/4 to 2/4 or visible movement in ICU
Check TOF Q2H

ATISTICAL ANALYSIS

X2 test (£ to compare categoric data ( B 4 #4 . 1K 8414

FAX>- test FRIGERH ZREEEN)

Student T test to compare continuous data in 2 normal distribution groups (F 2K 4% € M
BEREERMZBESBUTYHHEEEE)

Mann-Whitney U test: to compare continuous data in 2 non-normal distribution groups (2
BRAREK tREZRSUMEE ANERE i, IRABFK, HFE
IR E R R ER )

P value <0.05: statistically significant difference

STUDY DESIGN AND PATIENT SELECTION

Retrospective, single-center (Memorial Hermann-Texas Medical Center, Houston)
Patient 218 y/o who were treated therapeutic hypothermia after SCA

Exclusion: no documented TOF measurement, no documented administration of
vecuronium, died within 12 hours of initiation of the hypothermia protocol

Primary outcomes
« Time to achieve goal TOF response
« The percentage of time with goal TOF response
«  Secondary outcomes
« Total daily dose of vecuronium
« Vecuronium dose needed to achieve goal TOF response
« Percentage of TOF measurements above or below goal
« Tim to return of spontaneous respirations

Time to extubation

RESULTS

269 patient was reviewed, 146 were excluded in the continuous infusion group and bolus
group:

* 20+41:no TOF measurement
+ 16+49: no dose of vecuronium documented
« 0+20: died less than 12 hours
Total 123 patients were included
« 80: continuous-infusion group

*  43: intermittent-bolus group
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eristics of the 123 Patients Who

or Intermintent Boluses

Bolus Group
n=43
Table 2. Primary Outcomes

« Liver insufficiency: T-bil >2 mg/dl; AST and ALT >400 U/L
« Renal insufficiency: increased Creatinine 20.3 mg/dL or U/O <0.5 mi/kg/hr >6 hr

WAS THE TIME TO RETURN TO SPONTANEQOUS
Table 3. Sccomdary Ouicomes RESPIRATION AND EXTUBATION REALLY LONGER
Gy Botus Group IN BOLUS GROUP?

n=B0 n

Mean £ 5D

of Measurcments

Median (IR

28 (26 829

« Inbolus group: less daily dose, more over paralysis, less dose to achieve goal TOF

response, more time to return spontaneous resp, more time to extubation , p " —_—
—_— « There was no difference-in-the-time-to-return-of-spontaneous-respiration in 2 groups!

« BUT! The time to extubation was really longer in bolus group!

WHY WAS THE TIME TO EXTUBATION L
THE BOLUS GROUP? DISCUSSION

« 12 patients died within 12 hours of hypothermia:

« May be due to the expansion of hypothermia protocol to asystolic >15 min

Table 4. Time te Extubation by Logistic B ion Analysis Equal paralysis effect in 2 groups

Varkable oelli o More underparalysis in continuous infusion group
Age

« May result in quicker time to return of spontaneous respiration and extubation

Decreased metabolism was noted in hypothermic patients
« Patient age and renal function were related to time to extubation
Age and renal function affected the extubation time! This study did not evaluate the pneumonia (VAP or HAP) and APACHE Il score




LIMITATIONS

A retrospective review
Inconsistent documentation of TOF measurements and vecuronium doses
« Therefore, many patients were excluded from the study

The hospital- or ventilator-acquired pneumonia, underlying pulmonary disease and acuity
of iliness could also affect the time to return spontaneous respirations

Inability to control the quality of TOF documentation
No data for length of stay (LOS) in ICU and in hospital

THANKS

QUESTION 2: DR. CHOU

study s 1 T 1R % parameter§il 8Nage, liver function, renal ins
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CONCLUSION

No guidelines for the usage of NM blocking agents
Intermittent bolus of vecuronium would result in:
Faster to goal TOF response
Less dose to achieve goal TOF response
Less daily dose
More overparalysis

Slower return of spontaneous respiration (median) and extubation (but age and renal
function were more effective)
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QUESTION 4: DR. HSU
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