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Background: TASER CEDs and Sudden Deaths

¢ Sudden deaths temporally-proximate to use of
TASER CEDs receive wide attention.

¢ Under certain conditions, cardiac electrical
stimulation can cause sudden death.

¢+ The mechanism of death by cardiac electrical
stimulation is immediate initiation of rapid heart
rhythm disturbances, primarily ventricular
fibrillation (VF).

¢+ Research on sudden death after TASER CED
use has focused on electrically-induced VF.



The Mechanism of Electrically-Induced
Cardiac Arrest is Ventricular Fibrillation

Ventrlcular Flbrlllatlon (VF)

Extreme bradycardia, asystole




Causes of Sudden Death
Presenting as Asystole or Pulseless
Electrical Activity

¢ Respiratory
+ Neurological
¢ TOXIC

+ Metabolic

¢ Cardiac (not VF)



Hypothesis and Objective

¢ Hypothesis: If electrically-induced VF is the cause of
sudden deaths proximate to use of TASER CEDs:

+ Initial post-arrest rhythm should be VF.
+ Subjects collapse rapidly after stimulation (< 1 min).

¢+ = If either collapse is delayed or the Initial post-arrest
rhythm is not VF, the mechanism of death is not
electrically-induced VF.

¢ Objective: Characterize the initial cardiac rhythms in
sudden deaths proximate to use of TASER CEDs to
determine if these deaths are caused by known, direct
cardiac effects of electrical stimulation.



Methods (I): Record Review

¢ Study approved by IRB of Cedars Sinai
Medical Center (Los Angeles)

¢ Internet search of deaths linked to TASER
CEDs (2001-2008)

+ Records requested
+ Police report
+ Emergency Medical Services (EMS)
+ ECG tracings: AED, hospital, ICD interrogation
+ Autopsy



¢

¢

¢

¢

Methods (Il): Inclusion Criteria

TASER CED discharged
TASER discharge applied to subject

Records confirm decedent collapsed within 15
minutes of last TASER discharge

Death not caused by trauma

EMS records indicate rhythm diagnosis
+ Within 5 minutes of collapse
+ Prior to treatment with drugs or defibrillation



Results: Subjects Analyzed

Deaths 411 | Records | 272 | TASER | 204 Collapse
linked to received | (139) | notused | (68) | <15 min
TASER
( No — Inltltalhce:;]dlaz c e Study criteria
exclusion* | (a) [ &rrestrhythm = (69) fulfilled
min of collapse
B <15 min *Exclusions
60% H> 15 min =No energy to subject (1)
=Death from trauma (3)




Subject Clinical Characteristics (n = 49)

Age (yrs) 36+10
Gender (M:F) 472
Stimulant Drugs (some double usage) 37 (76%)
Methamphetamine 17
Cocaine 21
PCP 2
Ephedrine 2
MDMA (Ecstasy) 2
Significant heart disease 5 (10%)
Coronary artery disease (= 70%) 2
Cardiomyopathy 3




Source Data for Rhythm Analysis

Source

N

%

EMS report of rhythm 49 100
ECG rhythm strip 6 12
Automatic Defibrillator (No ECG)* 10 20

*AED 9; ICD 1

+ Classification of rhythms analyzed by AEDs
+ “No shock advised” — not VF
+ "Shock advised” — VF




Results: Presenting Arrest Rhythm (n = 49)

Rhythm N (%) | EMS | AED
(ECG)
NO VF 46 (94%)
Asystole/Bradycardia < 30/min* 27 (4)
PEA = 30 BPM* 10 (1)
AEDT- No Shock Advised 0
VF 3 (6%)
VF 2 (1)
AED - Shock Advised 1

* Normal rhythm prior to arrest (asystole 1; PEA 1)
TAED (n = 8); ICD (n = 1)
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EMS Reports: N =49
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ECG Recordings (n = 6)
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EMS Reports

Transition from perfusing sinus rhythm to PEA
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VENTRICULAR FIBRILLATION AND DEATH AFTER TASER INJURY
Srikanth Sadhu, MD, Sergio Leal, MD, Cesar J. Herrera,
MD and Richard F. Kehoe, MD. Advocate Illinois Masonic
Medical Center, Chicago, IL.

Case: A fifty year old agitated, combative man was immobilized with a
TASER gun. The electric barbs penetrated his skin on anterior chest within
one foot apart. He collapsed and went into cardiac arrest. Paramedics found
the rhythm to be ventricular fibrillation (VF). Multiple defibrillation shocks
were given without success.

Sadhu et al. Heart Rhythm Journal 3:S72; 2006 (abstract)




“Ventricular Fibrillation and Death after Taser Injury’

After numerous attempts by Sergeant O'REILLY to talk to the
subject and calm him down, Sgt. O'REILLY then tased subject 10
subdue and control him. Subject was then handcuffed and placed
on the CFD Ambulance Stair Chair.

Subject was placed in the elevator with his eyes open, alert and
breathing. Once the elevator reached the ground floor, Paramedic
Alvarez believed subject was going into cardiac arrest. Paramedics

immediately administered CPR. Rabmpathiny p EE._-
Police Report T7A. Votert Mislery/ammads tﬂ.'ﬂﬁ:
P > _.lm:
EMS . A4 1«") 3
Report :
8 minute delay from last - 2~
TASER discharge to VF ' _J"‘ o=

Sadhu et al. Heart Rhythm 3:S72; 2006 (abstract) rr T T“ﬁ
- oy — o rF_ o



Time from TASER CED Stimulation to
Collapse (n = 49)
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Patients with VF. Summary

Age (yrs)/ Gender 41 M 25 M 50 M
Heart Disease 3 Vessel CAD None Cardiomyopathy
Drugs Cocaine [Only prior Methamphetamine
methamphetamine]
CED Discharge
Electrodes Drive stun Darts Darts
Body part Right calf Left chest Left chest
Duration 1ls 3x5s 1 X57s;1x5s
Time to collapse <1 min <1 min 8 min
Data source AED AED ECG EMS

shockable




Summary & Conclusion:
Presenting Rhythm in Sudden Death After TASER
Discharge

¢ In the 40% of subjects who collapse more than 15 min
after discharge, electrically-induced VF cannot explain
cardiac arrest.

¢ In the 60% of subjects who collapse within 15 min the
presenting rhythm is
+ VF in only 6%.

+ PEA or asystole in 94%, which cannot be explained
by electrical stimulation of the heart.

¢+ Conclusion: These findings exclude electrically-
Induced VF as the primary mechanism of death.



Implications:
Presenting Rhythm in Sudden Death After
TASER Discharge

¢ Future research should focus on causes of
sudden death other than electrically-induced

VF.

¢ Providing AEDs during deployment of TASER
CEDs is unlikely to reduce sudden deaths

significantly.
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