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Background

 Survival rate of the in-hospital cardiac arrest patients is
10-20%.1-2)

« Some of the in-hospital cardiac arrests are caused by
careless medical practice.?) We may call such kind of
cardiac arrests, which are avoidable by giving medical
attentions, as iatrogenic preventable cardiac arrest.

* Itis difficult to know the exact incidence and causes of
latrogenic preventable in-hospital cardiac arrests.

1) N EnglJ Med 2012;367:1912-20, 2) BMJ 1992;304:1347-51, 3) JAMA 1991;265:2815-26G
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« 68-yo-female, 2nd degree AV block
 CPR was performed two times for polymorphic VT.
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PhyS|C|ans careless medlcal practice, which results
In cardiac arrest, may be common than expected.
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‘Wave Review

In-hospital cardiac arrest
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Rapid response team with
intensive care medicine
specialists (a cardiologist)
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In-hospital cardiac arrest by,

of unknown etiology
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Retrospective ECG analysis up to 96 hr
TraceMasterVue ECG management system (PHILIPS)

Consultation to the EP staff
for ECG review

Dong-A University Hospital Consulting System for In-hospital cardiac arrest of unknown etioicgy
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Study purpose

Annual number of in-hospital cardiac arrest (n =2,304)

RN I e el e el Rl Rl 0 RN el
54 164 183 193 267 267 228 265 282 265 136

\ 2010-09-01 —2010-12-31 2020-01-01 —2020-08-31 /
(Data of 6 months)

(Data of 6 months)

« We performed a retrospective study to know the crude
incidence and common causes of iatrogenic and
preventable in-hospital cardiac arrests related with
physicians’ careless medical decisions or procedures.

Dong-A University Hospital — Rapid Response Team Uata
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« Medical records of in-hospital cardiac arrest patients
(from 01-Sep-2010 to 31-Aug-2020, Dong-A University

hospital) were reviewed.

» EXxclusion criteria: not-iatrogenic or not-preventable
1) Irresistible cardiac arrest due to underlying disease
2) latrogenic but not-preventable cardiac arrest caused
by complications accompanying normal diagnosis or

treatment process



K H HS 20 2 1 The 13" Annual Scientific Session
of the Korean Heart Rhythm Society °

* Inclusion criteria: iatrogenic & preventable

1) When specific medical treatment or procedure, which
was performed by mistake, induced cardiac arrest

2) When specific medical treatment or procedure, which
might potentially cause cardiac arrest, was performed
without appropriate medical precaution/prevention
and induced cardiac arrest

3) When cardiac arrest seemed to be avoidable if such
medical treatment or procedure were not performed
or appropriate precaution/prevention were performed
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* |nsufficient information: lack of medical records or
evaluations to know the etiology

« Equivocal etiology: different diagnosis on the causes of
cardiac arrest between the EP staff and intensive care
medicine specialists
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In-hospital cardiac arrest (n = 2,304)
Insufficient information (n = 712)

Evaluable in-hospital cardiac arrest(n = 1,592)

Underlying diseases (n = 1,418)
Dx/Tx related complications (n = 96)

Potentially iatrogenic & preventable causes (n = 78)

Equivocal etiology (n = 77)

latrogenic & preventable in-hospital cardiac arrest (n = 31)

Abnormal repolarization (n = 21) Other causes (n = 10)
@Amiodarone (n=10) @ Inappropriate pacing (n = 3)
@Hypokalemia (n=11) @ Vasovagal reflex (n = 3)

@ Inotropic drug (n = 2)
(6) Nodal blocking drug (n= 2)



» 80-yo-female with admitted for HFrEF with AF (EF 25-29%).
« Amiodarone 900 mg/day was infused for rate or rhythm control.
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Etlology -1 (Amiodarone)
Day 3 W\/\/WW\M
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* Although R on T phenomenon was documented on 12-lead ECG, high
dose amiodarone was continuously infused and electrolytes levels
were not checked until polymorphic VT occurs.
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Mean age was 71 £ 15 years and female patients were 7 (70%)

Amiodarone administration dose was 560 * 295 (range: 300~900) mg/day.

Among the 10 patients, 9 had CHF (ejection fraction: 34 + 14%) with AF.

Among the 10 patients, 8 had significant hypokalemia (< 4.0 mEqg/L) at the day of cardiac arrest.

QT prolongation TdP-VT HFrEF (27%), AF Amiodarone (300 mg/d), DC version +: 3.9 mEq/L
u M 78 QT prolongation TdP-VT HFrEF (33%), AF Amiodarone (400 mg/d), ciprofloxacin K+: 4.6 mEq/L
u M 76 QT prolongation TdP-VT HFrEF (32%), AF Amiodarone (300 mg/d) K+: 3.4 mEq/L
u F 80 QT prolongation TdP-VT HFrEF (27%), AF, WPW Amiodarone (300 mg/d) K+: 3.7 mEq/L
E M 70 QT prolongation TdP-VT HFrEF (17%), AF Amiodarone (900 mg/d), diltiazem K+: 3.6 mEq/L
m F 80 QT prolongation TdP-VT HFrEF (23%), AF Amiodarone (900 mg/d) K+: 3.3 mEq/L
F 89 QT prolongation TdP-VT HFrEF (33%), AF Amiodarone (900 mg/d) K+: 2.4 mEq/L
m F 60 QT prolongation TdP-VT HFpEF (63%), AF, CAD Amiodarone (400 mg/d), carvedilol K+: 3.9 mEq/L
u F 34 QT prolongation TdP-VT HFpEF (52%), AF, MVR Amiodarone (300 mg/d), DC version K+: 4.9 mEq/L
m F 68 QT prolongation TdP-VT CAVB with TdP-VT ** Amiodarone (900 mg/d) K+: 3.2 mEq/L
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« 81-yo-female, long standing complete AV block, HFpEF
« Furosemide 240 mg/day #3 was infused for decongestion.
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« Although R on T phenomenon was documented on 12-lead ECG,
high dose furosemide was continuously infused and electrolytes
levels were not checked until polymorphic VT occurs.



QT prolongation TdP-VT None K+: 3.4 mEqg/L Moxifloxacin
m M 67 QT prolongation TdP-VT AF K+: 2.7 mEq/L AF-SVR < 40 bpm
m F 76 QT prolongation TdP-VT AF K+: 3.4 mEq/L Amiodarone 900 mg/d*
u F 56 QT prolongation TdP-VT HFmMEF (43%) K+: 2.9 mEqg/L Moxifloxacin
E F 61 QT prolongation TdP-VT HFrEF (27%), AF K+: 3.5 mEqg/L AF-SVR <40 bpm
m F 71 QT prolongation TdP-VT HFrEF (36%), AF K+: 2.7 mEg/L AF-SVR < 40 bpm
F 56 QT prolongation TdP-VT HFpEF (62%), AF K+: 1.9 mEg/L, Adrenal tumor
m F 64 QT prolongation TdP-VT HFmEF (42%), Post-AVR K+: 2.8 mEq/L
u M 61 QT prolongation TdP-VT HFmMEF (43%), Post-AVR K+: 2.9 mEqg/L
m F 69 QT prolongation TdP-VT HFrEF (37%), CAVB K+: 3.3 mEg/L Myocarditis
m F 80 QT prolongation TdP-VT HFpEF (56%), CAVB K+: 2.9 mEq/L
« Mean age was 66 * 8 years and female patients were 9 (82%).
 Hypokalemia was induced by high diuretic therapy in 8 patients and malnutrition in 3 patients.
« Among the 11 patients, 8 had CHF (ejection fraction: 42 * 12%).

K+ concentration was 2.9 + 0.5 mEq/L (range: 1.9-3.5 mEq/L) at the day of cardiac arrest .
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Etiology-3 (Inappropriate pacing)
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79-yo-female, Post-CABG state, cardiac arrest (x 6) for a week
R on T pacing by the epicardial pacemaker induced polymorphic VT.
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« 80-yo-female, C-spine fracture, cardiac arrest (x 7) for two weeks

* Prolonged asystole was induced by endotracheal suction or position
change.



KHRS 202 1 The 13" Annual Scientific Session
of the Korean Heart Rhythm Society °
u n
N ] ] ] N = v W S5 5 B k] VvV VYV vV W VWV VoW v v v VVV VWV vV VvV VVVVVVYVVVVVVVV W

RES
: % A
|- 02s /\
22:35:33 22:35.36 22:35:39 (2013-03-25)
" N N N 3 N N N v v v v v N N Vv Vv v v v VvV ' v v v v

22:3542 22:44:08 (201 3—03—25] 22 44:1 2

RES
2 D2s L 02
22:3545 223548 -35:51

2244 8 224421 (2013-03-25)
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv vvvvvvvvvvvv
I ) f

223554 22,3557 22:36:00 (2013-03-25] U2522:35:33 22:44:24 224437 224430 (2 303-251//::;:33
« 70-yo-female, admitted for endoscopic examination

Epinephrine, which was prepared for endoscopic hemostasis, was
accidently injected intravenously.
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Etiology-6 (nodal blocking drug)

II | avL

III I avF

II

« 68-YO-male, syncope with cerebral contusion, junctional escape
« Bisoprolol 2.5 mg/day was administered for atrial fibrillation.
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Recommended to add nifedipine for BP control

1. PO adalat 66mg bid
2. PO nebilet 5mg bid
3. PO herben 90mg bid

Recommended to add high dose nebivolol and
diltiazem simultaneously for BP control
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Etiology-6 (nodal blocking drug)
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* Prolonged asystole which required chest compression for over 10 min
occurred after bisoprolol 5 mg and diltiazem 90 mg administration.



K H R 1 The 13" Annual Scientific Session
of the Korean Heart Rhythm Society °

S T e

m F Inappropriate pacing TdP-VT Post-CABG state R-on-T pacing

m M 82 Inappropriate pacing TdP-VT Pacing-CMP Pacing withdrawal

m F 76 Inappropriate pacing TdP-VT AF Low pacing rate, flecainide
m M 36 Vasovagal reflex Asystole None Endotracheal suction etc.
m F 80 Vasovagal reflex Asystole None Endotracheal suction etc.
m F 52 Vasovagal reflex Asystole None Endotracheal suction etc.
M 72 Inotropic agent SMMVT SiCMP, AF Epinephrine volus injection
m F 70 Inotropic agent AF aberration > VF  AF Epinephrine volus injection
u M 68 Nodal blocking agent Asystole AF Nebivolol & diltiazem

m F 55 Nodal blocking agent Preexcited AF > VF  WPW-SD with AF Digitalis & propranolol

« Other causes of preventable and iatrogenic cardiac arrest were heterogenous.
+ They were largely grouped into pacing problem, inappropriate medication, vasovagal reflex.
+ Vasovagal reflex induced asystole was induced only in patients with neurologic problem.
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Results

VT/VF arrest Survival discharge

o
90% 839

18%

. Not-1atrogenic or not-preventable In-hospital cardiac arrest

. latrogenic & preventable In-hospital cardiac arrest
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Summary

« Among the 2,304 in-hospital cardiac arrest patients,
31(1.3%) had iatrogenic and preventable causes of
cardiac arrest.

« The most common cause of iatrogenic and preventable
In-hospital cardiac arrest was abnormal repolarization
which was induced by amiodarone therapy or diuretic
therapy induced hypokalemia, or both.

« Pacing problem, inappropriate medication, and vaso-
vagal reflex were miscellaneous causes of iatrogenic
and preventable cardiac arrest.
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Summary

* Prognosis of in-hospital cardiac arrest with iatrogenic
and preventable was better than cardiac arrest with
other causes because the most common presenting

rhythm was polymorphic VT.
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Limitation

 Definition of iatrogenic preventable in-hospital cardiac
arrest was not established yet.

 The study data cannot reflect the true incidence and
causes of iatrogenic preventable in-hospital cardiac
arrest.
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Conclusion

« About 2/3 of the iatrogenic and preventable in-hospital
cardiac arrest was cause by abnormal repolarization.

« Appropriate education for the physicians and nurses

may reduce the risk of iatrogenic and preventable in-
hospital cardiac arrest.
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