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Registries Revolutionize Care and Outcomes

Mary-Lou Kiley, Elizabeth Paxton, Kristine Maas

o one could believe I'd had two knees replaced”,

says 6l-year-old Jacquelyn Winn. In 2010,

Winn traveled more than 2,800 miles across
Japan to fulfill her dream of seeing Mt. Fuji. “I kept up
with the activities and didn’t need any extra breaks. We
walked an average of 10 miles a day.”

The decision to undergo joint replacement surgery
is difficult and worrisome for patients like Winn. She
suffered from osteoarthritis and tremendous knee pain
for many years, which put her athleticism and world ex-
ploration on hold for a decade. “I’d
been very active up to that point in
my life. But ten years of pain put me
on the sidelines. The pain was too
much.” Family and friends convinced
her to talk to an orthopedic surgeon.
After trying non-surgical interven-
tions, doctor and patient decided
together that surgery was the way
to go. For Kaiser Permanente (KP)
members and surgeons, decisions
about implant choices are based on
proven outcomes reported by Kaiser Permanente’s Total
Joint Replacement Registry (TJRR). The doctor showed
samples of joints and explained what would work, how
they would work, and what would best suit her individual
needs. Winn’s surgery was a success and eventually, she
had both knees replaced.

Kaiser Permanente, the largest nonprofit health plan
and integrated healthcare delivery system in the United
States, was the winner of ECRI Institute’s 5th Annual
Health Devices Achievement Award for its TJRR, along

Mary-Lou Kiley, MBA, is group leader of surgical outcomes and
analysis with Kaiser Permanente. E-mail: Mary.Lou.Kiley@kp.org

Elizabeth Paxton, PhD (ABD), is director of surgical outcomes and
analysis with Kaiser Permanente. E-mail: Liz.W.Paxton@kp.org

Kristine Maas is senior communications consultant with Kaiser
Permanente. E-mail: Kristine.Maas@kp.org

126

What’s
Behind Kaiser
Permanente’s
Achievement

Award?

with its Cardiac Device Registry (CDR). The award
honors excellence in health technology management.
Beyond the benefits to patients, the registries can also
help clinical engineering and purchasing departments in
making decisions on device selection.

The joint registry is the nation’s largest, allowing
clinicians to analyze data on more than 100,000 joint
replacement surgeries performed by more than 350
KP surgeons nationwide. Because of the TJRR, Kaiser
Permanente is able to identify patients at risk for poor
clinical outcomes, determine the
most effective implant devices, track
implant usage and cost, monitor and
manage implant advisories or recalls,
and better maintain overall quality
assurance (QA).

Based on the success of the TJRR,
Kaiser Permanente added orthopedic
registries and implemented a Cardiac
Device Registry (CDR). The other
orthopedic registries address ante-
rior cruciate ligament reconstruc-
tion, hip fracture, and shoulder and spine implants. The
CDR tracks those patients who undergo implantation of
an initial or replacement implantable cardiac defibrillator
(ICD) or a pacemaker. The volume of the CDR database
totals 52,000 defibrillators and pacemakers and 75,000
leads.

The goals of KP registries are:

* Identify and track patients with specified orthope-

dic or cardiac implants

* Respond immediately to patients with devices in-

volved in recalls/advisories

* Provide active surveillance systems for unexpected

or harmful events

* Monitor trends in device performance, safety, and

overall QA

* Produce data to support best clinical practices

* Provide a framework for institutional review board

(IRB)-approved research for peer reviewed journal
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publications and/or national medical specialty con-
ferences to share key findings

Motivation Behind TJRR Initiative

Within the United States, over 600,000 total hip and
total knee replacements are performed each year.! By
the year 2030, that number is projected to exceed 4 mil-
lion. Once considered surgical breakthroughs, hip and
knee replacements have become routine procedures. As
the population ages and people
expect to live longer and more
active lives, demand for joint
replacement is expected to grow.
Annual hospital costs associated
with these procedures are pro-
jected to exceed $40.8 billion by
2015.2 The projected increases in
total joint arthroplasty (TJA) de-
mand and the associated costs are
a looming disaster for our already
overburdened U.S. healthcare
system.

One potential method to ad-
dress this pending crisis is through
comparative safety and clinical
effectiveness research aimed at
reducing the need for TJA revi-
sion surgery. Registry data supports clinical outcomes
research to:

* Help surgeons and patients make informed deci-

sions about which implant to use

¢ Identify patients for whom the risks and potential

costs of failure make surgery unwise

e Evaluate the relative value of TJA over alternative

treatments

* Assess effectiveness of one implant brand or design

over another

“From the inception of our registries, our primary
goal has been to monitor the performance of implant
procedures and improve quality and outcomes through
reduction in revisions and other failures,” says Tadashi
T. Funahashi, MD, chair of KP’ Inter-regional Implant
Registries Committee. “As the largest total joint Registry
in the United States, we now have the database to lever-
age our findings and optimize outcomes.”

Expansion to Cardiac Device Registry
During the past decade, there has been a steady increase
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A patient is about to receive an automatic implantable cardio defibrillator
(AICD) in a follow-up heart surgery.
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in cardiac device implantation, in particular, in the rate
of ICD implantation. In 2005, Medicare and the profes-
sional cardiology societies expanded the indications for
ICD implantations to include primary prevention of sud-
den arrhythmic death in high risk patients.’ That change
resulted in expanded ICD utilization. The current annual
volume of pacemaker implantation in the United States
is estimated to be more than 200,000 initial pacemakers
and 175,000 replacement devices.* Cost estimates per
device range from
$10,000 per unit for
a pacemaker up to
$50,000 for an ICD.

Unlike the TJRR
efforts to reduce
surgical  revisions,
patients with ICDs
or pacemakers ex-
pect device replace-
ment due to finite
battery life of the
pulse generator. The
CDR monitors the
timing of device ex-
plantation to report
on premature battery
failure, mechanical
complications, infections or upgrades in device selection.
This information is used by physicians, clinical technol-
ogy assessment groups, clinical engineering and purchas-
ing departments. “We can make better device selection,
contracting and purchasing decisions, and use our patient
care dollars more wisely and in the best interests of our
patients,” says Michael Lauer, CDR physician lead. “The
registry provides us with an indispensable platform for
longitudinal follow-up of patients and key clinical vari-
ables, including patient survival, cardiac ejection fraction,
congestive heart failure status, and therapeutic benefits
of these devices.”

Methodology of Data Collection and Validation

The foundation of the TJRR is the use of standardized
pre-operative, operative, and post-operative documenta-
tion forms which contain a number of key data elements.
Data is collected at the time of care delivery, both in the
clinic (by the surgeon and medical assistant) and in the
operating room (by the registered nurse circulator and
surgeon). The forms capture patient demographics, im-
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plant characteristics, surgical techniques, and clinical
outcomes. The forms are sent to the registry office for
centralized data entry.

For the CDR, data collection occurs in the operat-
ing room. The manufacturers of implantable cardiac
devices are required by the U.S. Federal and Drug
Administration (FDA) to maintain databases of all
implanted ICDs and pacemakers. The Kaiser Perma-
nente registry has worked with these manufacturers to
establish a system whereby each manufacturer submits
monthly updates of new and replacement implants via
electronic data transfer.

For both registries, additional data on elements
such as utilization, mortality, diagnosis, complications,
length of stay, and re-admission rates are pulled from a
variety of administrative databases. A unique advantage
for data gathering is the national implementation of the
electronic medical record, Kaiser Permanente Health-
Connect®, which facilitates behind-the-scenes data cap-
ture and extraction to supplement registry information.
“Kaiser Permanente is in a unique position to leverage its
integrated electronic health records in order to track joint
replacements in a highly accurate manner. The KP Reg-
istry allows for seamless integration of clinical outcomes
with quality assessment. In essence, we have the ability
to accurately identify clinical outcomes and then apply
them within our system to improve quality,” says Monti
Khatod, TJRR MD lead with Kaiser Permanente.

For reliable registry information and reports, data
validation and quality control procedures are crucial. For
the TJRR and CDR, quality control is completed in both
an automated fashion using computer codes to flag data
anomalies and by registry staff running quality check
programs. Queries are run in the electronic medical re-
cord database using ICD-9 diagnosis codes to identify
suspected complications. All suspected complications,
such as infections, deep vein thrombosis, device malfunc-
tions, are confirmed through chart review to determine
if they meet pre-established criteria. Validated complica-
tions are reported to appropriate internal channels, such
as infection control, the quality department, physician
leaders, and operating room managers.

Registry Benefits

A critical element of the TJRR success has been the
implementation of a dynamic feedback mechanism.
When registry personnel identify clinical best practices,
findings are shared with the surgeons and staff through
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In our organization, registries give an
opportunity for the Clinical Technology
Department to partner with physicians,

outcomes leaders, purchasers, and others to
analyze and improve care delivery.”

chiefs of service and administrator meetings, website, in-
dividualized physician practice profiles, site visits, news-
letters, e-mails, and national conference presentations.
"This feedback yields measurable objective improvements
in care. The findings play an important role in counsel-
ing patients, identifying risk factors, tracking implanted
devices during recalls, and assessing the comparative ef-
fectiveness of devices. The registries rely on the unique
collaborative culture among the KP physicians, staff, and
administrators.

The registries have resulted in significant improve-

ment in safety, quality, and cost savings including:

* Immediate identification, monitoring, and notifi-
cation of more than 2500 orthopedic and cardiac
patients affected by 15 recalls or advisories in 2009
alone

* Improved TJRR infection surveillance reliability
through use of a sophisticated electronic algorithm
applied to registry data that replaced manual chart
review of 17,000 total joint replacements per year

* Verification of a 2% higher total hip arthroplasty
revision rate associated with smaller femoral size
prevented 917 surgeries and saved millions of dol-
lars from 2002 to present

* Addressing the trend of 10% higher failure rate for
partial knee replacements prevented 16 revisions
during 2005-2006

* Feedback to surgeons when one total knee tech-
nique was found to be associated with higher revi-
sion rates, resulting in a reduction in its use and
monetary savings in prevention of revisions

* Comparative device performance evaluation influ-
enced contract and purchasing decisions and led
to the development of orthopedic device formu-
lary. This formulary resulted in standardization of
implant selection and substantial savings since its
inception.

* Evidence-based findings of patient risk factors for
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post-operative infections, hospital readmissions,
deep-vein thrombosis, and other complications re-
sulted in important changes for surgical indications
and preoperative care

Prior to implementation of the TJRR and the CDR,
Kaiser Permanente had limited knowledge of its surgi-
cal revision/re-operation/complication rates, had frag-
mented mechanisms in place to identify patients or in-
form surgeons during a recall situation, had inconsistent
means to identify best practices, and no systematic ways
to monitor implant performance or costs.

The work of the KP registries is a potent tool for longi-
tudinal evaluation of device performance and safety. In our
organization, registries give an opportunity for the Clinical
Technology Department to partner with physicians, out-
comes leaders, purchasers, and others to analyze and im-
prove care delivery. Registries have allowed us to evaluate
clinical indications for and outcomes of device implantation,
to respond to recalls and advisories, and to contribute to

Training Videos
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purchasing initiatives and national quality improvement.
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NEW! This collection of training DVDs helps new and veteran biomeds navigate

the ever changing world of medical technology.

Produced by CTl Productions, these videos are available individually or as a

comprehensive collection:

Order Code
»> Safety in Healthcare  CTI-SIH
> Anatomy and Physiology ~ CTHANP
> Electronics Review ~ CTHER
= Medical Orientation ~ CTH-MO
»  C(linical Laboratory Instrumentation  CTI-CLI
> Diagnostic Ulirasound ~ CTI-DUS
> Demystifying Computers ~ CTHDC
> General Medical Equipment  CTI-GME
» Full Collection (a package of all DVDs)  CTFULL

Member Price List Price

510 $630

$298 9368

$255 9315

128 $158

$255 $315

574 $709

$107 3132

534[] 54 20 Electronics Review |
$2,125 $2.625 Complete Collection

To order, visit http://www.aami.org/publications/Videos/cti.html or call 1-877-249-8226
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