. Dass

2018

BIENNIAL
MEETING

DENVER | June 2-5, 2018

(1) Vanderbilt University Medical Center, Nashville, Tennessee, USA
(2) St. Lukes Health System, Bethlehem, Pennsylvania, USA
(3) Medtronic, Minneapolis, Minnesota, USA

Primary Cell Battery Longevity in DBS: Results from the Product Surveillance Registry
Peter Konrad MD, PhD (1); Steven Falowski MD (2); Kulwant Bhatia PhD (3); Gayle Johnson MPH (3); Todd Weaver PhD (3)

VANDERBILT E},.; UNIVERSITY
MEDICAL CENTER

Background

Deep Brain Stimulation (DBS) is an
effective and well-established
treatment for Parkinson’s disease
(PD), essential tremor (ET), and
dystonia. DBS is powered by an
implantable pulse generator (IPG) and
battery longevity varies by factors
such as the number and types of
system components, as well as
changes in power demands over the
patient and therapy life cycle.
Additionally, battery longevity is often
not analyzed using survival
techniques, which may underestimate
battery longevity (ref 1-2). With the
increased applications of DBS, the
longevity of an IPG is an important
factor to patients, caregivers, and
physicians. With these key factors
considered, this analysis was
conducted to assess the battery life in
patients who underwent DBS for PD
and ET in a real-world registry.

Methods

The Product Surveillance Registry
(PSR) is a prospective, long-term,
multi-center global registry for DBS to
monitor the reliability and safety of
Medtronic DBS systems. Patients
included in this analysis were treated
with DBS for PD or ET. Data from
1250 patients* with 1445 Activa PC
IPGs were analyzed using Kaplan-
Meier and Cox proportional Hazard
analyses. IPGs were excluded from
the analysis if adaptors (n =160) were
used (Figures 1-2).
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Table 1. Demographics

Variable kD EL
Mean £ SD Mean z SD

Age (years) 63.3+9.0 65.4+11.9
Sex (% male/female) 69.0/31.0 57.6/42.4
Initial/Replacement (%) 80.2/19.6 87.1/12.9
BMI 27.2+13.7 29.4+9.4
Diabetes (%) 8.9% 20.1%

Figure 2. PSR DBS Registry Geographic
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Table 2. Median Primary Cell Battery

Longevity
No of patients 753 263 296 75
No. of Devices 753 263 340 91
Median B L i
edian Battery Longevity 46 43 37 39
—years

Results

For PD patients, median estimate of
battery longevity was 4.6 years for
first-time implanted IPGs and 3.7
years for replacement IPGs. The
median battery longevity for ET
patients was 4.3 years for first-time
implanted IPGs compared to 3.9 years
for replacement IPGs (Tables 1-2).

The 3.5-year survival rate for first-
time implanted IPGs was 80.4% for
PD patients and 69.6% for ET patients
(Figure 3).

Figure 3. Kaplan Meier survival analysis
curves for PD and ET patients
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Conclusions

This analysis demonstrated the

expected performance of 3-5 years of
battery longevity for DBS therapy from
real-world data collected across diverse
settings. Battery longevity is quite
similar in PD and ET DBS patients but
shorter in replacement IPGs compared
to first-time implanted IPGs. While the
device model is the same for the first-
time implanted versus replacement
IPGs, the shorter longevity may reflect
either programming changes utilizing
more power in replacement devices, or
a change in electrical resistance over
time (higher tissue impedance
resulting in more power consumption
for a given programmed setting over
the life of the patient).

Learning Objectives

By the conclusion of this session,
participants should be able to:

1) better understand the factors that
predict DBS battery longevity

2) be exposed to more advanced
statistical modeling for determining
battery longevity

3) and be armed with more information
to assist in selecting DBS patients for a
primary cell or rechargeable IPG

REFERENCES:

1. Watt DC, Aitchinson TC, MacKie RM,
Sirel JM. Survival analysis: the importance
of censored observations. Melanoma Res.
1996 Oct; 6(5): 379-85.

2. Almeida L, et al. Deep brain stimulation
battery longevity: comparison of monopolar
versus bipolar stimulation modes. Mov
Disord Clin Pract 2016 3(4): 359-66.




