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Abstract

Project Code: MRG5980178
Project: Electromagnetic interference and automobile remote keyless entry in Cardiovascular Implantable
Electronic Device (CIED) patients
Investigator:  Narawudt Prasertwitayakij, MD.,

Faculty of Medicine, Chiang Mai University
E-mail Address: nprasert@hotmail.com
Project Period: 18 Months
Background: Permanent cardiac pacemaker and implantable defibrillators, so called Cardiovascular
Implantable Electronic Devices (CIEDs), are now widely utilized in cardiovascular patient. There was a
report, from device manufacturing company, specifically suggested CIEDs patient refrain from using the
keyless entry system in car, as well as warning messages within car owner’s manual booklet. The
recommendation was based on potential risk of electromagnetic interference in keyless entry system.
Following the recommendation may liberally caused inconvenient to those patient, as growing numbers of
automobile with such a device.
Methods: All eligible patients implanted with permanent pacemakers, automatic cardioverter
defibrillators, cardiac resynchronization therapy devices were enrolled. Each of those subjects performed
“locking” and “unlocking” of two different automobiles, Nissan X-trial (SUV) and Mazda 2(sedan),
installed with keyless entry system from the factory. 8 activations with different door or tail gate,
altogether with different position of RFID tag or key fob were performed. Both pre-existing detection for
Atrial Tachycardia Rate or Ventricular Tachyarrhythmia schemes of their implanted device, together with
continuously monitored with 30— seconds single lead heart rate monitor during each RFID activations are
made during the procedure. Device interrogation for each subjects are undertaken immediately after the
procedure. A clinical cardiac electro-physiologist, unaware of clinical condition, was assigned for
reviewing stored ECG.
Results: From May 2016 to August 2016, 102 patients are enrolled. Age from 19 to 84 years old, with
all range of CIEDs (pacemaker 37.3%, defibrillators 48% and cardiac resynchronization therapy device
14.7%) were enrolled. Both interrogated data from device or real-time monitor, reveals no incident of
EMI during activating keyless entry of both automobiles, regardless position of tag or key fob.
Conclusion: Our study shows electromagnetic interference from selected automobile keyless entry
system in all groups of CIEDs. Therefore, current recommendation of EMI precaution should be revised,
which would minimize the restriction list of CIEDs patient.
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