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Background

* [ncidence:
e US: 290,000
e Denmark: 2,000

e ROSC = 55-60%
e Survival = 25-30%



Background

* Lack of evidence for in-hospital cardiac arrest



Arch Intern Med. 2009 JAMA 2013
Single-center

Randomized, double-blind
100 patients with IHCA and > 1 adrenaline dose

3-center
Randomized, double-blind
268 patients with IHCA and > 1 adrenaline dose

Intervention:

e Vasopressin (20 IU) + methylprednisolone (40 mg) after the first adrenaline dose
e Vasopressin (20 IU) after each adrenaline dose (max. 100 1U)

e |finshock 4 hours after the cardiac arrest, hydrocortisone (300 mg daily)



Arch Intern Med. 2009 JAMA 2013
Single-center 3-center

Randomized, double-blind Randomized, double-blind
100 patients with IHCA and > 1 adrenaline dose 268 patients with IHCA and > 1 adrenaline dose

ROSC Survival ROSC CPC1-2
Intervention: 39/48 (81%) 9/48 (19%) Intervention: 109/130 (84%) 18/130 (14%)
Placebo: 27/52 (52%) 2/52 (4%) Placebo: 91/138 (66%) 7/138 (5%)
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Background

“... these studies are not generalisable to all cardiac arrests and we suggest that
steroids are not used routinely for cardiac arrest.”

“...the combination of intra-arrest vasopressin, epinephrine, and methylprednisolone
and post-arrest hydrocortisone ... may be considered; however, further studies are
needed before recommending the routine use of this therapeutic strategy.”






Methods

* Investigator-initiated, multicenter, randomized, placebo-controlled,
double-blind, trial of vasopressin and methylprednisolone during
adult in-hospital cardiac arrest



Methods

e 10 hospitals in Denmark
e 4 |arge university hospitals
* 6 middle-sized hospitals



Methods

* Inclusion criteria
* |In-hospital cardiac arrest
e Age > 18 years
e Received at least one dose of adrenaline during CPR

* Exclusion criteria
e Clearly documented “do-not-resuscitate” order prior to the cardiac arrest
* Prior enrollment in the trial
e Extracorporeal circulation at the time of the cardiac arrest
 Known or suspected pregnancy



In-hospital cardiac arrest (IHCA)

Cardiopulmonary resuscitation (CPR)
e O S Activation of cardiac arrest team

Assessment of rhythm

[ ]
/\

o | nte rve nt | ONnsS: [ Shockable rhythm ] [ Non-shockable rhythm

Defibrillation

* 20 IU vasopressin after each [ R } [ o

dose of adrenaline (max 80 1U) !

3 defibrillations

e 40 mg methylprednisolon after [ Adrenaline I Adrenaline

40 mg Methylprednisolon
or
Placebo

the first dose of adrenaline _[ 201U Vasopressin and J_

—— . —

For each dose of adrenaline
20 IU Vasopressin
or
Placebo

Primary outcome:
Return of spontaneous circulation (ROSC)

Secondary outcomes:
Survival at 30 days
Survival at 30 days with a favorable neurological outcome




Results



In-hospital cardiac arrest
(n=2362)

o

id not meet inclusion criteria (n = 685)

< Age < 18 years (n = 23)

Re S u | tS %eceive epinephrine (n = 662)
Met exclusion criteria (n = 110)

“Do-not-resuscitate” order (n = 91)

October 15, 2018 to January 21, 2021 e e =)

A 4

xcluded for other reasons (n = 1055)
No intravenous access (n = 7)
Return of spontaneous circulation prior to
trial drug (n = 371)

Early termination of resuscitation (n = 175)
Clinical team forgot (n = 193)

Clinical decision (n = 170)

Logistical reasons (n = 139)*

Randomm

received trial drug
(n=512)

Received intervention Received placebo
(n =245) (n=267)
Excluded (n = 8) Excluded (n = 3)
Y Not in-hospital cardiac arrest (n = 2) L 5 Not in-hospital cardiac arrest (n = 1)
“Do-not-resuscitate” order (n = 4) “Do-not-resuscitate” order (n = 1)
Previous inclusion in the trial (n = 2) Mechanical circulatory support (n = 1)

Analyzed
(n=264)

Analyzed
(n=237)




501 patients included

Age: 71 years
64% male

Mostly ward patients (66%)

Mostly non-shockable (90%)
Time to epinephrine: 5 min.
Time to drug: 8 min.

No loss to follow-up

Tahle 1. Baseline characteristics according to treatment assignment

Vasopressin and

Methylprednisolone {tlli':::;}
(n=237)
Patient Characteristics
Age —years 71(13) 70(12)
Male sex — no. (%) 148 (62) 174 (66)
Past medical history — no. [36)*
Coronary artery disease 76 (32) 52 (35)
Chronic heart failure 47 (20) 56 (21)
Atrial fibrillation 69 (29) 66 (25)
Stroke 46 (19) 40 (15)
Venous thromboembolism 15 (B8] 14 (5]
Arterial hypertension 148 (62) 167 (63)
Diabetes 69 (29) 75 (30)
Pulmonary disease 67 (28) 82 (31)
Renal disease 54 (23) 49 (15)
Liver disease g(3) 11 (4]
Cancer 55(23) 49 (19)
Dementia 5(2) 3(1)
Cardiac Arrest Characteristics
Location — no. (%)
Emergency department 15 (8) 38 (14)
Hospital ward 163 (69) 163 (64)
Intensive care unit 23 (10) 18 (7)
Operating room 412) 3 (1)
Cardiac catherization laboratory 12 (5] 23 (9)
Other 16 (7) 14 (3)
Monitored — no. (%) 87 (37) 121 (46)
Witnessed — no. (%) 168 (71) 202 (77)
Initial rhythm —no. (%)
Asystole 82 (35) 55 (36)
Pulseless electrical activity 134 (57) 138 (52)
Wentricular fibrillation 17 (7) 22 (8)
Wentricular tachycardia 4(2) 9(3)
Time to epinephrine administration - minutes 513, 7) 513, 8)
Time to trial drug administration - minutes 8(6,12) 96, 12)




Vasopressin and

Methviorednisolone Placebo Risk Difference Risk ratio P
\;np= 237) (n = 264) (95%ClI) (95%Cl) value
Primary Outcome
Return of spontaneous 9.6% 130
100 (42% 86 (33% 0.03
circulation (42%) (33%) (11 18.0) (1,03, 1.63)




V i d
Me:;olprrzs::lsrl\ri‘szrone Placebo Risk Difference Risk ratio P

‘;np= 237) (n = 264) (95%Cl) (95%Cl) | value
Primary Outcome
Return of spontaneous 9.6% 1.30

100 (42% 86 (33% 0.03
circulation (42%) (33%) (1.1, 18.0) (1.03, 1.63)
Secondary Outcomes
30-Day Outcomes

-2.0% 0.83

Survival 23 (9.7% 31 (12% 0.48
urvive (9:7%) (12%) (-75,35) | (0.50,1.37)
Favorable neurologic 0.0% 1.00

18 (7.6% 20 (7.6% >0.99
outcome (CPC 1-2) (7.6%) (7.6%) (-4.7,4.9) (0.55, 1.83)
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Discussion

* Improvement in return of spontaneous circulation (42% vs. 33%)
e No difference in survival (10% vs. 12%)

* No difference in neurologic outcome (8% vs. 8%)



Discussion

Intervention characteristics of included trials

2009-trial 2013-trial 2021-trial
Vasopressin dose 201U 201U 201U
Max. number of doses 5 5 4
Methylprednisolone dose 40 mg 40 mg 40 mg
Post-cardiac arrest steroid Yes Yes No
Time to trial drug — min. 3(2,5) 5(3, 6) 8 (6, 12)




Discussion

Patient characteristics of included trials

2009-trial 2013-trial 2021-trial
Patients 100 268 501
Centers 1 3 10
Patient characteristics
Age — years 73 (58, 79) 68 (54, 76) 72 (64, 79)
Sex —male 59 (59) 183 (68) 322 (64)
Cardiac arrest characteristics
Location
Intensive care unit 31 (31) 101 (38) 41 (8)
Not intensive care unit 69 (69) 167 (24) 460 (92)
Initial rhythm
Asystole 61 (61) 180 (67) 177 (35)
PEA 25 (25) 43 (16) 272 (54)
VF/VT 14 (14) 45 (17) 52 (10)
Witnessed 81 (81) 247 (92) 370 (74)
Monitored 35 (35) 111 (41) 208 (42)




Discussion

e Strengths
e Relatively large, multicenter trial
* Time to drug delivery = 8 minutes
e Long-term outcomes with no loss to follow-up

e Limitations
 Many potentially eligible patients not included
e Time to drug delivery = 8 minutes
e Low survival (8-9%)?
 Not powered for 30-day outcomes



Discussion

e Recommend for/against vasopressin + steroids?

e More trials?

e Example
e 8vs.12% (RR: 1.50, RD: 4%) = 2362 patients
e 8vs.10% (RR: 1.25, RD: 2%) = 8602 patients
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