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Testimony on SB 2126, "Relating to Emergency Medical Services"

The American Heart Association supports the intent of SB 2126, but has concerns with
the funding source and key recommendations of the bill.

I am attaching the AHA's most recent science regarding ST elevation heart attacks
(STEMIs) and recommendations on systems of treatment.

While the AHA strongly supports improvements in STEMI systems of care, SB 2126
may be unnecessary. It is the AHA's understanding that the Medtronic Corporation is
currently funding through a grant a pilot program with the Honolulu EMS Department
and The Queen's Medical Center to address the same issues that would be addressed
through the pilot program being recommended in SB 2126. Through the Medtronic
program, Honolulu EMS ambulances will already be equiped with the ability to transmit
EKG readings to hospitals in advance of arrival. Honolulu EMS paramedics, who are
among the most highly trained in the nation, already have been trained to read 12 lead
EKGs.

Upon successful completion of the MedtroniclQueen's pilot program, every other
hospital on Oahu will have the ability to purchase receiving equipment that will allow
EMS ambulance paramedics to transmit EKG readings to them. However, the AHA
questions whether it is appropriate to divert EMS special funds, which are already
earmarked to support the EMS system and potentially expand it in population growth
areas and in underserved rural communities, to private hospital corporations. Private
hospitals that choose to provide STEMI-related services should either make a
commitment through their own funds to purchase equipment necessary to achieve their
mission, or the state should earmark general funds for hospitals if it deems that
appropriate. Weakening the EMS system to improve STEMI systems of care is like
robbing Peter to pay Paul. Determination ofthe best use ofthe EMS Special Fund is best
left up to those running the EMS system.

Once the Medtronic/Queen's Medical Center pilot program is completed, the experience
gained from that program should be examined and, if appropriate, the state should pursue
its expansion statewide.

Donald B. Weisman
Hawaii Communications and Marketing/Government Affairs Director

Please remember the American Heart Association in your will.
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Alice K. Jacobs, MD, FAHA, Chair; Elliott M. Antman, MD, FARA; David P. Faxon, MD, FAHA;
Tammy Gregory; Penelope Solis, JD

A lthough the mortality benefit of early reperfusion with
either fibrinolytic therapy or primary percutaneous cor

onary intervention (PCI) for patients with ST-segment eleva
tion myocardial infarction (STEMI) has been well estab
lished,I.2 in the United States, there is great variation in which
type of reperfusion treatment is chosen and in which patient
it is adrninistered.3 In fact, =30% of STEMI patients do not
receive any reperfusion therapy despite its availability and the
absence of contraindications to its use.4 Moreover, in those
patients treated with reperfusion, fewer than 50% receive
treatment with a door-to-needle time within 30 minutes, and
only 40% are treated with a door-to-balloon time within 90
rninutes5 as recommended by the American College of
Cardiology (ACC)/American Heart Association (AHA)
guide]ines.6 In addition, sex and racial disparities in the
delivery of STEMI J th

Furthermore, ev'
suggests that prim
reducing the rates 0

reocclusion of the i
when interhospital
quired) when perf

centers2,8; however, fibrinolytic therapy is the mainstay of
treatment in the United States and around the globe because
it is more widely available.3 Of the nearly 5000 acute care
hospitals in this country, =2200 have catheterization labora
tories and among those, only 1200 are capable of performing
PCP Therefore, the delivery of timely primary PCI to the
majority of STEMI patients is extremely challenging, partic
ularly in rural areas. Most disturbing is the fact that up to 20%
of patients with STEMI are not eligible for fiblinolytic
therapy, and yet 70% of those patients do not receive primary
PCI, although it is the only reperfusion .on.4 ,10

It is these con~\g~l\(m:~i:tlJ\1:;;:l!!!"t the concept of
systems and centers 9~,S9l\,~jJt<:?Ef' tients and the
mounting entg~,§!,l:\~J?1.•J;SI{ ;;Q.}tr;,J:!,Ht.\(ptif\l.,y,enefits of regional
STEMI networks. 11•12 In this context, "system" is defined as
n integrated grdlp of separate entities within a region
ro m that could include

iders, a community
ers. "Center" is de

ertiary hospital that
ecific specialty or
nated systems and
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centers across the continuum of care (from patient entry to
discharge and encompassing EMS, emergency departments
rEDs], community and tertiary hospitals, and payers) will
improve both the quality of services and outcomes for STEMI
patients. Of nole, several pilot programs using different
models of systems and centers, which will be detailed in
subsequent sections, have met with early successJ4-16

AHA Initiative
Given the concerns about the unmet need in the care of many of
the nearly 400000 patients with STEMI in the United States,I?
the minority of STEMI patients treated with primary PCI despite
its superiority if perfolmed in a timely fashion, and the number
of patients ineligible for fibrinolytic therapy, the AHA convened
a multidisciplinary Acute Myocardial Infarction Advisory
Working Group to develop recommendations for strategies to
increase the number of STEMI patients with timely access to
primary PCl. Although the focus was on primary PCI, it was
noted that the strategies to be recommended must result in
improved quality of care and outcomes for all STEMI patients
and must ensure access and adherence to other important
evidence-based therapies. To assist the group in developing the
AHA's position and role in defining the optimal care for patients
treated with primary PCI, PricewaterhouseCoopers was selected
to prepare a report on the desirability, feasibility, and potential
effectiveness of establishing (regional) systems and/or centers of
care. Their research approach was both qualitative and quanti
tative and determined that developing systems and/or centers of
care for STEMI patients treated with primary PCI would have
significant policy and financial implications.13 It was clear,
however, that nearly all stakeholders interviewed or surveyed
supported a Plimary PCI certification program and agreed that
the AHA's main focu Olaeveraging its relationships
to ensure that the ap n.

On the basis of
recommended that
initial consensus s
all stakeholders to
in concert with t
from the meeting. Because of the potential demographic,
political, and financial impact of the development of strate
gies to increase the availability of timely primary PCI, the
Advisory Working Group developed the following principles
to guide this initiative:

1. Patient-centered care as the number I priority;
2. High-quality care that is safe, effective, and timely;
3. Stakeholder consensus on systems infrastlucture;
4. Increased operational efficiencies;
5. Appropliate incentives for quality, such as "pay for

perfOlmance," "pay for value," or "pay for quality";
6. Measurable patient outcomes;
7. An evaluation mechanism to ensure that quality-of-care

measures reflect changes in evidence-based research, in
cluding consensus-based treatment guidelines;

8. A role for local community hospitals so as to avoid a
negative impact that could eliminate critical access to local
health care; and

9. A reduction in disparities of healthcare delivery, such as
those across economic, educational, racial/ethnic, or geo
graphic boundaries.

AHA Conference: Development of Systems of
Care for STEMI Patients

Conference Participants and Process
In late March 2006, the AHA convened a 3-day conference
with multidisciplinary groups of physicians (noninvasive and
interventional cardiologists, cardiac surgeons, emergency
care and critical care practitioners, and internists), nurses,
EMS personnel, community and tertiary hospital administra
tors (including representation from rural areas), payers, qual
ity and outcomes experts, and government officials involved
in the care of STEMI patients. These thought leaders were
charged with reviewing the current state or system of care,
developing the ideal implementation system, addressing the
gaps and barriers between the turrent and ideal system, and
formulating recommendations for research, programs, and
policy from the perspective of the constituency they were to
represent. Members of key organizations representing key
constituents were in attendance:

• Patients: Centers for Disease Control and Prevention,
Health Resources and Services Administration, and Na
tional Hemt, Lung, and Blood Institute

• Physicians: AHA Councils on Cm'diopulmonary, Perioper
ative, and Critical Care; Cardiovascular Surgery and An-
esthesia; and Clinical Cardiology; AC merican College

of EmergencY.,!Jlj~~~ii~l,lM,tJf,l?tl1rj lege of Physi-
cians; National ASSOt~~~~ie~,~:~d~M ians; The Soci-

ri:ef~~~~;i~1~~~~~~~~~~~~~~~~: ri',i terventions; and

Nurses: AHA eJiuncil on Cardiovascular Nursing, Ameri
. 'cal-Care Nurses, and Emergency

.on, Association of
. tion of State EMS

Association, Na
ational Association

• Community hospital/regional center: American Hospital
Association, National Rural Health Association, Society
for Chest Pain Centers, and State Hospital Associations

• Payers: Aetna, Centers for Medicare and Medicaid Ser
vices, Blue Cross and Blue Shield Association, and Unit
edHeaIth Networks

• Evaluation/outcomes: AHA Quality of Care and Outcomes
Research Interdisciplinm'y Working Group, Agency for
Healthcare Research and Quality, US Food and Drug
Administration, Joint Commission on Accreditation of
Healthcare Organizations, and National Quality Forum

The goals of the conference were as follows: (1) to achieve
consensus on the guiding principles for the establishment of
a system (urban/suburban and rural) of care for STEMI
patients; (2) to develop the ideal implementation system from
the perspective of each stakeholder (ie, patient, physician,
EMS, ED, local hospital, tertiary center, and payer) in terms
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of outcomes and quality of care; (3) to understand the
barriers, gaps, and policy implications; and (4) to develop
recommendations. Several provocative presentations, includ
ing "State of the Science," "The Trauma Center Model," and
"The European Experience," in addition to pilot programs of
systems and centers of care in Minnesota, North Carolina,
and Boston, Mass, served as a framework for tIns conference
and stimulated extensive interchange of ideas between all
participants. After the plenary sessions, each stakeholder
working group reviewed the current literature, engaged in
thorough and challenging discussion, and generated summary
documents that can be found in the online version of this issue
of Circulation.18-27 The purpose of this executive summary is
to capture the salient issues involved in the care of STEMI
patients from the perspective of each constituent, to propose
an agenda to improve the quality of care and outcomes of
patients with STEMI, and to begin to outline the AHA's next
steps in this ongoing initiative.

Conference Working Groups

Patient and Public Perspective
It is generally agreed that the care provided to patients with
STEMI is unlike most other hospital care. It usually involves
rapid and complex decisions and, often, quick transport to a
PCI-capable hospital for a critically ill patient for whom
fan1ily and friends may not be present. The relationship of
this critical and time-sensitive situation to the patient's
wishes, fears, expectations, beliefs, and values should not be
underestimated. .

In addition, the role and responsibility of the patient at the
onset of STEMI, before contact with the medical system, are
of paramount impOltance. Currently, there is inadequate
recognition by the patient and the lay community of the
symptoms of STEMI , ge\l?y of activating EMS. The
problem of delay m s d to denial,
preference for a " -and-see'
alann," reluctance ·other" 0

and existing stere
however, given the
efforts to decrea
attention. Regrett
community-based interventions have not yet been effective in
reducing the time from symptom onset to first medical
contact or in increasing the number of patients who activate
EMS.28 In fact, currently, =76% of STEMI patients arrive at
the hospital via self-transpOlt or transpOlt by fan1ily and
friends.29 Furthermore, there exist marked disparities in
access to and quality of care delivered.

In the ideal system, patients and the public would recog
nize the symptoms of STEMI and the importance of time to
treatment, be fan1iliar with their community hospital's role in
the delivery of STEMI care, and understand the implications
involved in interhospital (rapid) transfer for PCl. Moreover,
the patient would not be "penalized" by the reimbursement
system if their symptoms were found not to be due to STEMI
after activation of EMS and arrival in the ED. The ideal
system would promote culturally competent educational ef
forts with clear and consistent messages and would include
patient representatives on community plamung coalitions.

Patient care across the continuum of services, from entry into
the system to discharge back to the community provider,
would be highly coordinated and patient-centered.

To achieve the ideal system for patients and the public, the
gaps and barriers imposed by literacy level, socioeconomic
factors, insurance status, preapproval policies of insurance
plans, and instructions to patients provided by physicians and
health plans regarding an action plan at the onset of symp
toms of STEMI will need to be overcome. It will also be
necessary to gain an increased understanding of the components
of effective communication and educational interventions.

Physician Perspective
Currently, primary care and specialist physicians tend to work
in isolation rather than in integrated networks in caring for
STEMI patients, particularly at entry into the medical system.
This is especially true in rural areas, where physicians may
lack easy access to educational opportunities and a large
volume of STEMI patients. Many physicians have experi
enced decreasing reimbursement for services,3D and the po
tential financial impact of a loss of patients (and prestige) to
PCI-capable centers is of concern. Furthennore, physician
training in continuous quality improvement techniques has
been lacking.

In the ideal system for physicians, multidisciplinary teams
(including primary care, ED, and noninvasive and interven
tional cardiology physicians) would work together in a
seamless fashion to ensure that evidence-based care is deliv
ered to STEMI patients according to ACC/AHA guidelines at
entry into the system, during the hospittay, at discharge,
and throughout 1~g4feJinitrolHw~up· ommunity set-
ting. At every step, eac\Spny~icr~nf;w ay an important
and clearly defip.ed"role.tC)f"lltrnQStijmportance is the transi
tioning of care ba<;k to the community physician after the
cute event.3 ill

pportunities for all
ucation for patients
would be opportu
ontinuous quality

s that include the
hysicians, nurses,

EMS personnel, and other providers would work together to
establish evidence-based protocols and demonstrate credible
comn1itment to the goal of achieving timely infarct-artery
patency for all STEMI patients.

To achieve the ideal system for physicians, the develop
ment of team-based methods for overcoming professional,
fmancial, organizational, and regulatory gaps and barriers
will be necessary. Furthermore, alignment of the goals and
incentives for all physicians within all hospital settings will
be required, with the realization that physicians drive both the
quality and the cost of care.

EMS and ED Perspective
Currently, EMS regions are governed separately by state.
There are more than 300 different regions in the United
States, with nearly 1000 hospital-based EMS systems.32 Yet,
hospital-based systems account for only 6% of the total, with
fire-based services accounting for 45%, and other public third
services and private operators making up the remaining 49%.13
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EMS ambulances are staffed by various personnel and provide
ditferent levels of care (basic life support, advanced life support,
and 12-lead ECG) and services, including mode of transport
(ground versus air), in rural and urban areas. However, the
AHA's advanced cardiovascular life support chest pain algo
rithm importantly contributes to the prehospital assessment,
triage, and treatment of patients with suspected STEMI in most
EMS systems.33

Despite the fact that prehospital ECGs have been reported
to decrease door-to-needle and door-to-balloon times,34,35
they are perfonned on fewer than 10% of STEMI patients,36
and there is a discrepancy between reported availability37 and
documented use. Furthelmore, there is little infonnation on
how these ECGs are integrated into the system of care for
STEMI patients, and standardized training on the perfor
mance, interpretation, and transmission of ECGs is lacking.

Two current EMS policies have a negative impact on
timely access to primary PCI for STEMI patients. First, the
majority of community protocols traditionally have directed
EMS teams to transport patients with chest pain to the nearest
hospital, under the assumption that most hospitals could
provide fiblinolytic therapy to STEMI patients. With the
increasing use of primary PCI as the preferred reperfusion
strategy, many communities are considering whether it is best
to transport such patients to the nearest PCI-capable hospital
instead.15 Second, transport between a non-PCI-capable hos
pital to one that provides the service is often the "next
available" ambulance rather than a 9-1-1 system of activation.

As noted above, because a minority of STEMI patients use
EMS for entry into the medical system,28 the majority have
their fIrst medical contact on entry into the ED. This poses a
challenge to ED personnel, because EDs are often over
crowded, and patients arriving by ambulance typically re-
ceive attention and st~ than patients who trans-
port themselves. the ACC/AHA uidelines
recommend that E
minutes of arrival
and staffing may r
atypical symptoms may wait considerably Ion
on local practice pa
care physicians an
reperfusion strategy is initiated.

In the ideal system for EMS and EDs, standardized
point-of-entry protocols (created by state-based coalitions of
EMS personnel, emergency physicians, and cardiologists and
supp0l1ed by payers and administrators) would dictate which
patients are transported to the nearest facility and which
patients are transported to the nearest PCI-capable facility, in
part based on the acquisition, interpretation, and transmission
of prehospital 12-lead ECGs. The catheterization laboratory
team would be activated by EMS persOlmel in the fIeld or by
emergency physicians after receiving transmitted ECGs. Pa
tients transported to a non-PCI-capable hospital by EMS
would remain on the stretcher with EMS personnel in
attendance until the decision about whether to transp0l1 to a
PCI-capable hospital has been rendered. For patients who
transport themselves to a non-PCI-capable hospital and
require primary PCI, activation of EMS via a 9-1-1 system
would occur. An ideal system would also foster a coordinated

curriculum to teach EMS providers and ED staff to care for
STEMI patients and provide feedback on perfOlmance or
compliance with guidelines.

To achieve the ideal system for EMS, a complete under
standing of the technological and financial barriers to acquir
ing prehospital ECGs will need to be obtained, because
equipment costs and reliability of data transfer have been
major barriers to widespread implementation. Protocols on
how prehospita1 ECGs should be perfonned and interpreted
(and by whom) will need to be established. Standardized
point-of-entry protocols based on local geography and re
sources will need to be developed that integrate the prehos
pital, interhospital, and receiving-hospital care. For those
patients transported directly to PCI-capable hospitals, it will
be important to determine the safety of longer transpol1 times
and whether the added time to repelfusion will negate the
benefIt of primary PCI in specific patient subsets.

To achieve the ideal system for EDs, a thorough assess
ment of the staffing pattems, overcrowding issues, and ability
to avoid time "on diversion" (periods during which the ED is
not accepting new patients brought in by ambulance) will
need to occur. Ongoing training of ED staff on STEMI care
and ECG interpretation will be necessary. Reperfusion check
lists, standard pharmacological regimens and order sets,
clinical pathways, and single-call activation systems will
require collaborative input from multidisciplinary teams.

Non-PCI-Capable (STEMI Referral) Hospital Perspective
Because the majOlity of STEMI patients present to hospitals
that do not have e caabil!~J()perf 'mary PCI, it is
these facilities t :,'t '~~~bia increasing the
number of patie echanical reper-
fusion. Currerrtly';";s€VeraF'states"have"/allowed increasing
numbers of hospit~s without cardiac surgery on site to offer
primary P to STEMI patients, even in catheterization
a n ergency ("elective")

TEMI patients are
I-capable hospitals
espite the inherent
dardized protocols

w states, non-PCI
capable hospitals are "bypassed" by EMS, and patients
presumed to have STEMI are transported directly to hospitals
capable of pelfonning primary PCL

Although a few early observational studies from single
institutions and 1 underpowered randomized trial demon
strated the potential efficacy and safety of perfonning pri
mary PCI at hospitals without cardiac surgery on site,38.39
there is concem that the proliferation of plimary PCI in this
setting has the potential to result in the creation of low
volume institutions40 that would have difficulty sustaining a
PCI program because of cost and lack of personnel to provide
continuous coverage. In the ideal system, standardized point
of-entry protocols would dictate those STEMI patients to be
transported directly to a PCI-capable facility based on spe
cific criteria for risk, contraindications to fIbrinolysis, and the
proximity of the nearest PCI service. Those patients trans
ported by EMS or who arrive via self-transport or via family
or friends at a non-PCI-capab1e hospital would be treated
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according to standardized triage and (potential) transfer
protocols. Incentives would be provided to rapidly treat
STEMI patients in accordance with ACC/AHA guidelines
and transfer them to the PCI-capable hospital for primary PCI
by use of reperfusion checklists, standard phalmacological
regimens and order sets, and clinical pathways, with attention
to details such as eliminating continuous intravenous infu
sions and tubing. In addition, rapid and efficient data transfer
to the PCI-capable hospital alld data collection and feedback
would be integrated into the system of care. Finally, after the
patient's discharge from the PCI-capable hospital, integrated
plans for the retum of the patient to the local community for
follow-up care would be provided routinely.

To achieve the ideal system for non-PCI-capable hospitals,
the integral role of these hospitals within the system must be
recognized. Hence, the designation of "STEMI refelTal hos
pital" would promote these facilities as "haves" rather than as
"have-nots" and minimize any potential halo effect on other
services vital to the local community. This designation of
"STEM! refelTal hospital," based on specific criteria, would
garner prestige. It will also be necessary to eliminate financial
disincentives to transfer STEMI patients to "STEMI
receiving hospitals." Finally, as discussed previously, the
frequently unacceptably long interhospital transpOltation time
must be reduced.

PCI-Capable (STEMI-Receiving) Hospital Perspective
A STEMI-receiving hospital is defined as ally hospital that
performs primary PCI and cUlTently receives STEMI patients
through I of 3 pathways: directly from home or community,
via transport by EMS, or via transport from a STEMI refelTal
hospital. Each presentation offers opportunities for improving
time to treatment and access to primal')' PCL At these
STEMI-receiving hospi . e tifeperfusion is delayed by
the decision-maki amval, paJ.ticularly if both
fibrinolytic therap primar ..e"
overcrowding and age of s
to activate and ass
particularly during off-
late presentation a
and the absence of
predictors of increased time to reperfusion.5 Furthermore, not
all hospitals that pelform PCI provide the service continu
ously.43 Finally, the lack of standardized treatment protocols
and single-call catheterization laboratory activation systems
contribute to the delay in achieving infarct-altery patency.

In the ideal system, prehospital ECG diagnosis of STEMI,
ED notification, and catheterization laboratory activation
would occur according to standard algorithms that would
facilitate a short ED stay or transport directly from the field
to ilie cailieterization laboratory. Similarly, single-call sys
tems from STEMI referral hospitals with universal patient
acceptance by STEMI-receiving hospitals would result in
immediate activation of the catheterization laboratory team
without the need for additional review or detelTllination of
bed availability. Primal'Y PCI would be provided as routine
treatment for appropriate STEMI patients 24 hours per day
and 7 days per week. Each STEMI-receiving hospital would
have a written commitment from ilie hospital's administration

to support the program. A multidisciplinal'Y group with
representation from the ED, EMS, the cardiac catheterization
laboratory, the quality improvement team, and the coronary
care unit iliat includes both physicians alld nurses would meet
regularly to identify problems and implement solutions. A
formal continuing education program that includes practical
implementation training for staff would be designed and insti
tuted. A mechanism for monitoring prograln pelfonnance, pro
cess measures, and patient outcomes would be established.

To achieve the ideal system for STEMI-receiving hospi
tals, a better understanding is required of ilie extent of a shift
in STEMI patients cared for by STEMI-receiving hospitals
and the impact of reallocation of resources and capacity.
Criteria for STEMI-receiving hospital certification would be
developed iliat would include hospital and physician volume,
continuous primal'Y PCI service, and door-to-balloon time goals,
and the designation would preclude time "on diversion."

Payer Perspective
Increasing ilie number of STEMI patients with access to primary
PCI will likely require rethinking and restructuring by purchas
ers (organizations, such as employers, iliat provide funds for
care) and payers (orgalllzations, such as healili plans or insur
ance compaJ.1ies, iliat directly contract with purchasers, provid
ers, and practitioners) of how services are purchased, how
payments are made, and how accountability is maintained.
Currently, iliere are scarce data on ilie proportion of STEMI
patients transfelTed from STEMI referral to STEMl-receiving
hospitals for primal'Y PCI, and commercial insurers have less

influence over dater~,~N.~S~olffrf the emergency
setting. The compHll"~ if " f. s to transferred
patients, and different licies. For Medi-
care patients, tfletSTEMI'fefeiftlll1OspitaI'feteives payment only
or ED services iLthe patient is not admitted before discharge
nd per di pa~ent for inpatient services at a rate of the

ilie geometric mean
ospital is paid the
had been no preced-

stan ar measures of quality
dal'd measures for

tion. Time to reper
fusion is a standard performance measure for patients defini
tively treated in the initial hospital but not for transferred
patients. Although the Centers for Medicare and Medicaid
Services completed a demonstration with Premier (an orgaJ.1iza
tion owned by not-for-profit hospitals) of a "pay-for-results"
model for acute myocardial infarction measures, neither time
from onset of symptoms to reperfusiol1 nor appropriateness of
revascularization was included.46

In the ideal system for payers, once regional coordinated
and integrated systems of care for STEMI patients were
developed based on existing guidelines, local payers could
then apply appropriate financial incentives and disincentives
that would reimburse the appropriate amount for the appro
priate care at the right time in the right setting. All payer
performance data would be available and in the public
domain for all STEMI refenal and STEMI-receiving hospi
tals. An integrated single payment iliat is shared among the
referring, transporting, and receiving providers would en-
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courage coordination and integration of care, encourage
collaboration between providers and practitioners, and allow
the 2 hospitals and transfer system to potentially share gains
from removing inefficiencies in the transfer process (although
the latter strategy has risks that are not fully understood).47

To achieve the ideal system for payers, an organizational
structure that accepts integrated payments would need to be
developed and would require revisiting prohibitions on paying
for refenals. Furthennore, local payer contract anangements that
would result in fmancial penalties to patients if they were
transported to nonparticipating providers would need to be
eliminated. Payers should play a leading role in encouraging
measures that are consistent across payers and others who
require reporting and in promoting consistent and accurate data
collection and public availability of all payer data. Payers should
also consider adjusting payments to reward reporting of data and
participation in perfomlance improvement alliances and review
payment policies for situations where the payment system may
have the inadvertent and unintended effect of providing a
disincentive to provide the best care.

Evaluation and Outcomes
As with any care system, process improvement strategies may
not be implemented successfully or, worse, may lead to
unintended adverse consequences. As such, it will be criti
cally important to carefully monitor the impact of any new
care plans and tactics on clinical outcomes. In fact, as noted
above, measurable patient outcomes and an evaluation mech
anism to ensure that quality-of-care measures reflect changes
in evidence-based research are 2 of the principles guiding this
AHA STEMI initiative.

Although there are many approaches to the evaluation of care,
the writing group thought that Donabedian's classic triad of
structure-process-outcon idii an ideal model that iden-
tifies the major dom . care and defines the progranl-
matic features nee achieve
for each domain tailed in
conference proce
emphasized. In addition to .
nonfatal adverse ev
impact of care on
satisfaction and economic impact should be considered. In
addition, outcomes measures should also include potential un
anticipated consequences of changes in care, longitudinal mea
sures (at 6 or 12 months), and both positive and negative "halo"
effects on other areas of cardiac care.

Moreover, stakeholder providers should participate in na
tional data collection and quality improvement programs that
offer standardized tools for data collection and risk adjust
ment, as well as feedback on how care compares with
benchmarks and with care provided by peer groups. As
regional STEMI care delivery systems mature, the individual
hospital-centered quality improvement program will need to
expand to collaborative, community-wide oversight pro
grams. The evaluation of STEMI care at both the hospital and
system levels, by plotting the progress of each quality
indicator over time, will allow determination of whether the
system is moving in the right direction and potentially
provide public metrics that could be used for quality assur-

ance, or perhaps to alter provider reimbursement rates (pay
for-quality programs). Finally, metrics for evaluating STEMI
care wi11likely need to evolve as the field evolves.

Gaps, Barriers, and Implications
The underlying premise behind the development of systems
(and centers) of care for patients with STEMI is that although
primary PCI is superior to fibrinolytic therapy when per
formed rapidly, timely access to primary PCI is currently
limited. The conference reached a consensus that establish
ment of regional systems of care that include prehospital
EMS protocols and emergency interhospital transfer agree
ments between STEMI refenal and receiving hospitals will
improve access to primary PCI and thereby improve out
comes; however, as detailed throughout these conference
proceedings, it is widely recognized that the development of
such systems will be extremely challenging, and their success
will depend on the ability to overcome existing baniers and
gaps in the evidence base.

Some of the issues that will require careful consideration
and additional evaluation and that have been recognized and
thoroughly discussed throughout the conference include the
impact of the inherent time delay in bypassing non-PCI
capable hospitals or in interhospital transfer on the benefits of
primary PCI compared with fibrinolytic therapy in certain
subsets of patients (eg, those at low risk), improving EMS
and prehospital ECG utilization and integration across wide
variation in EMS and community resources, measurement of
performance and accountability at a systems level, realign
ment of financial incentives, and issues ~_cific to rural and
underserved co11Jiib,UIH.t1~S'~tl!i!aIl1Fela;fe . . arities in care.
These gaps and barriers'tta:vet~ettr~(l1) derpinnings for
the AHA's recj)IDJ;p.endations,.,foLnresearch, programs, and
policies detailed below (Table) and for the initial implemen
tation strat . s thft will support this initiative.

onsideration of new
lopment of optimal
writing group dis
ommendations and
ance the processes

that are cunently available but not fully implemented. In the near
term, each region and state will need to evaluate its resources for
STEMI systems and its access to primary PCI. Each state should
also evaluate its pending legislation. Standardized protocols and
toolkits for assessment across the continuum of care will need to
be developed and introduced into practice. In addition, the
development of a national STEMI center certification program
and of cliteria for both STEMI referral and STEMI-receiving
hospitals should be a priority.

In the longer term, quality improvement measures for
STEMI patients treated with primary PCI must be developed
and incorporated into quality improvement programs. It will
be important to work with quality improvement organizations
to have quality measures included in future scopes of work
and to include process-of-care measures in quality improve
ment initiatives, pay-for-participation programs, and pay-for
performance programs. These measures would need to be
sensitive to the interdependence among system constituent
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TABLE. Consensus Recommendations

Level of Implementation lime Frame

Short- Mid- Long-
National/ Term Term Term

Recommendation Federal Slate Local «6mo) «12mo) (>1 y) Writing Group

Reseerch

Quantify the chareG1eristics, frequency, na1l.lral history, and X X Patient
effectiveness of interventions with patients who have early prodromal
symptoms of STEMI

Conduct patient!family surveys about ways ill improve management X X X Patient
for Sll:M1 before, dUring, and after PCI for the acute event

Conduct reseerch on patient and family preferences regarding X X X Patient
transfer ill a SIEMI-receiving hospitlJ Oe, outside of their communi1y)

Determine the most effective communication methods ill bring about X X Patient
changes in patientlbysfander action (decreased delay and appropriate
system access)

Evaluate other options ill EMS; for example, does calling a X X X Petient
gatekeeper about sympillms (available 24 hours per dayfl days per
week) resu~ in less of a time delay than calling EMS?

Assess the role of decision support and information technology in the X X Patient
home and its impact on patientlbystander delay and EMS utilization

Invest in further reseamh and application of information technology ill X X X Patient
facilitate access ill early recognition of sympillmsldiagnosisltreatment

Determine the role of heailh information technology in expediting X X Patient; S1EMI referral hospital;
patient consent and transfer of medical records STEMI-receiving hospital

Study the psychological, medical, logistical, social, and financial X X X Patient
impact on patients and families of patients transferred out of their
communi1y Oe, transfer ill a S1EMI-receiving hospital directly by EMS
or via interhospital transfer)

Determine how realignment of physicians from STEMi referral X X X Physician
hospitals ill STEMI-receiving hospitals will affect patient care

Determine how S1EMI-receiving hospitals will realign 1heir services ill X X STEMI-receiving hospital
accommodate the added volume of STEMI patients

Determine whe1her direct transport of S1EMI patients ill a X X X EMSIED
STEMI-receiving hospital (that is not the closest hospital) is safe

Evaluate the feasibili1y of emergency patient transfer in rural X X X
communities

Determine the best approach ill use of prehospital ECG Oe, X X X
interpreted in field, transmitted ill ED)

Evaluate 12-lead ECG systems and reliabili1y of data transfer X

Evaluate the efficacy of extendi programs such as "Gel With the X X
Guidelines" and "Guidelines de providers,
hospitals, and EMS systems S1EMI
gUidelines

Programs

Establish communi1y netwo
patients, EMS, administra1D
appropriate referrals occur

Provide administrative . ; Physician
emergency physicians,
proteG1edtime

Develop novel and expedited me1hods of patient consent and X X Patient; Physician
medical information transfer

Develop programs for seamless interface with patient and their local X X Patient; Physician; Payer
primary care providers after discharge from Sll:MI-receiving hospitlJ

Develop protocols that allow EMS-diagnosed S1EMI patients ill X X X X EMSIED; Physician;
bypass the ED and go directiy ill the cardiac catheterization STEMI-receiving hospital
laboratory when appropriate

Develop algorithms for standardized treatment pro1oGols and clinical X X X X EMSIED; Physician; STEMI referral hospital;
pathways in ED and STEMI referral and receiving hospitals according STEMI receiving hospital
to ACC/1>JiA guidelines

Develop algorithms for EMS care that include point-of-entry plan and X X EMSIED; Physician; STEMI referral hospital;
role at S1EMI referral and receiving hospitals according to ACClfJHA STEMI-receiving hospital
guidelines

Develop and test the effectiveness of educational campaigns to X X X Patient; EMS/ED
dacrease patient delay and increase the use of EMS based on
access ill a primary PCI-capable hospital destination Odeally building
on current campaigns), including education about hospital capabili1y
for PCI and Implications for management patients will receive if they
access care for symptoms

Implement prospective education with patient and families about the X X X X Patient
system of care they will access when seeking evaluation of STEMI
sympillms In a regionai system of cane (based on access ill primary
PCI for STEMO
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TABLE. Continued

Level of Implementation TIme Frame

Short- Mid- Long-
National/ Term Term Term

Recommendation Federal State Local «6mo) «12mo) (>1 y) Writing Group

Policy

Assess current state legislation and local policies that impact system X X X Patient Policy
of care for STEMI patients

Evaluate state regulations and pending legislation X X Policy

Evaluate resources by state and by region and determine access to X X X Policy
primmy PCI

Provide EMS with sufficient personnei, training, and resources to X X X X EMSlED; Physician
ensure 1I1at aprehospital 12-lead ECG can be acquired from patien1s
with suspected STEMI

Empower ED physicians in STEMI-receiving hospitals to aclivate X X EMSIED
catheterization laboratory resources within astandardized clinical
pathway without fear of reprisal for false-positive activation

Develop standardized protocols and toolkits for assessment X X X Policy

Develop scripted intenogation protocolslprearrival instruc1ions for X X EMSIED
telephone-guided cardiopulmonalY resuscitation and admlnistrntion of
aspirin while EMS is en route to the scene

Develop and provide EMS with.1 standard algorithm for prehospital X X X EMSlED; Policy
assessment triage, and treatment of STEMI patien1s

Reimbursement

Ensure that reimbursement rates for interfacillty STEMI patient X X X EMSlED; Payer
transport reflect the increased level of response capability

Ensure that transferring hospitals and transport systems are X X X Payer
fairiy paid for the coste of evaluating the patient arranging the
transfer, and providing care

Ensure that care for patients who are determined not to have X X Patient Payer
STEMi, including EMS transport'transfer, is adequately
reimbursed without penalty

Ensure alignment of reimbursement policies to encourage X X Patient Physician
providers to participate in apatient-cantered integrated system

Align financiai incentives with desired ou1comes X

Work toward addressing reimbursement barriers that affect the X
implementation of a STEMI system

Consider adjuating payments to reflect reporting of data and X X
participation in peliormance improvement alliances

Include process-of-eare measures in qUality improvement X
initiatives/pay for pam rmW

Quality/outcomes/data

Develop quality meas
physicians and other
on eariy ac1ivation of
discharge reoommen

Develop qUality imp
patients and inoorpo

Develop data oollec1io ation/outcomes
oversee the continuu

Work with quality improvement organizations to have quality X X Policy
measures included in future scopes of work

Provide formal feedback to all participan1s in a STEMI system X X EMSlED; Evaluation/outcomes
es part of an organized quality Improvement process

Training

Provide (regional) education on STEMI to physician constituents X X X Physician

Provide continued emergency medical dispatcher training and X X X EMSIED
certification requiremen1s

Provide training to ED personnel to interpret ST-segment X X EMSIED
elevation on ECG

Patient education

Partner with managed care plans to help develop explictt X X Patient Payer
language for their patients about what symptoms consli1ute an
"emergency" that requires activation of EMS without
preapproval

Ensure appropriataness and consistency of instruc1ions that X X Patient Payer
heal1ll plans and providers give patients regarding deflnitions of
emergencies and accessing EMS
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components. Finally, addressing reimbursement barriers that
affect the implementation of STEMI systems may require
creation of a demonstration project to test the hypothesis that
a change in the reimbursement structure could provide
incentives for the timely interhospital transfer of STEMI
patients. A demonstration could also help to identify addi
tional baITiers or unintended consequences of a STEMI
system of care.

Next Steps
On the basis of the detailed recommendations from each
constituent writing group noted in the Table, the AHA has
formulated an initial action plan to continue this initiative.

EMS System Assessment and Improvement
The AHA will participate in a needs assessment and analysis
of the effectiveness of EMS for STEMI patients as prot of a
STEMI system of care. This assessment and analysis will
identify competencies and related gaps for STEMI care in the
EMS setting and will include an evaluation of the EMS
infrastructure and policies. The identification of resources
(eg, number of advanced cardiac life support vehicles per
field), the percentage of responders and dispatchers trained in

. STEMI protocols, the presence and utilization of 12-lead
ECGs on EMS vehicles, mandates to deliver patients to the
nearest hospital, protocols for interhospital transfers and call
system (eg, 9-1-1 versus next available vehicle), and diversion
policies to STEMI-receiving hospitals will be detelTnined.

On the basis of the above assessment, the AHA will
facilitate the development of an implementation plan to build
the appropriate infrastructure to serve STEMI patients that
can be tailored, when necessary, to the appropriate region or
state. The implementation phase will address funding, train-
ing (using AHA eme ~vasculaI' care products),
and evaluation of 0 s measures and atient
outcomes. The A with in
include the identif ion of k
development and t {
ities necessary to further continuous im

Establishing Lo
The AHA will convene stakeholders at the state and/or local
levels to identify initiatives that could be undeltaken to improve
care for STEMI patients and to consider the establishment of
STEMI systems. These same stakeholders would meet regularly
so that initiatives to improve STEMI care could be evaluated on
an ongoing basis, thereby facilitating necessary midcourse cor
rections or identification of additional priority areas specific to a
region or state. The AHA will explore staffing· options for these
initiatives throughout the country in selected areas.

The stakeholders will include but are not limited to
representation from the following: patients and their caregiv
ers; physicians (EMS, ED, interventional, and noninterven
tional); advanced cardiovascular nurses and nurse practition
ers hospital associations; public and private payers; EMS
medical directors; paramedics; EMS regulatory agencies;
rural hospitals; STEMI referral hospitals; STEMI-receiving
hospitals; policy makers; state health departments; and qual
ity improvement organizations. This broad cross section of

stakeholders would help to ensure that there is "buy in" for
interested parties and would help to ensure that any efforts
undertaken to improve quality of STEMI care are viable.

The stakeholder evaluation will include but will not be
limited to the following:

• Analyzing the CUlTent STEMI-related activities taking
place at a regional or state level

• Assessing the financial impact of STEMI systems
implementation

• Determining the CUlTent percentage of the population that
has access to ideal STEMI care

• Assessing how EMS and hospital regulations or legislation
may serve to enable or hinder the development of STEMI
systems within a state and identifying how to overcome
regulatory or legislative barriers

• Assessing the potential for overutilization of STEMI ser
vices or procedures

• Identifying underserved populations and developing strat
egies to mitigate disparities in access to care

• Determining feasibility of having interstate diversion or
transfers where this would lead to ideal care

• Developing action plans to further patient access to ideal
STEMI care

Objective Evaluation of Existing Models
The AHA will convene a group of thought leaders to review
existing STEMI system-of-care regional pilot programs (ie,

those i~ Minnesota; Bo~ton, tt';~.~;yj th Carolina) and
determme wheth •11ol' r 'e necessary to
develop informed re an ideal STEMI
system-of-care·"mooelit1,§hBtild;"ific1U'de:iilThe existing pilot
rograms will be iialuated for the fonowing:

nd STEMI-receiving

• Allocation of resources within STEMI-receiving hospital
to accommodate additional patient volume

• Other criteria as deemed appropriate

Explore Development of National STEMI Center
Certification Program and/or Criteria
The AHA, in collaboration with other patient-focused orga
nizations, will develop recommendations for certification of
STEMI refelTal and STEMI-receiving hospitals. Initial steps
will include the following:

• Convening an expert advisory working group
• Developing appropriate criteria for certification
• Developing performance and outcomes measurements for

use in quality improvement of pay-for-quality/pay-for
participation programs

• Detennining the need for possible additional market
research
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Figure. Improving access to timely care
for STEMI patients: the ideal system.

• Exploring a partnership with an accreditation organization
for implementation of clitelia in STEMI referral and
STEMI-receiving hospitals

• Publishing recommendations

Conclusions
The issues inherent to the development of systems of care
for STEMI patients are quite complex, with public health,
economic, political, and social implications for our soci
ety. Yet, few issues are more important with regard to
cardiovascular health and outcomes. Improvements in
systems of care that . timtIy access and adherence
to evidence-based rapIes, u
STEMI patients, ultimat·

patients with acute coronary syndromes. The gathering of
the multiple constituencies involved in the care of STEMI
patients at this conference has fostered the realization that
there is considerable overlap among stakeholders in the
vision of the ideal system and in the strategies needed to
achieve it (Figure). A successful endeavor will require a
partnership amo atients, ibX~~~j ses, EMS per-
sonnel, hospital . jVa'e policy makers.
With the ideal syste us, it is time to
forge this parfnersniptand''b'e'gihFtb 'rem6ve the gaps in our

nowledge and ,e barriers to implementation and to
improve th utcomes and quality of care for all STEMI
a
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Paul C. Ho, MD
Chief of Cardiology
Kaiser Permanente - Hawaii

RE: Senate Committee on Health, hearing schedule, February 1,2008,8:00 A.M., Conference Rm. 329
Representative Josh Green, M.D., Chair & Representative John Mizuno, Vice Chair

RE: Testimony in Strong Support of SB 2126, Relating to wireless ~lectrocardiogram'data transmission.

Chair Green, Vice Chair Mizuno, and members ofthe Committee on Health.

Thank you for the opportunity to submit testimony in strong support ofHB2063, which would create a pilot

project to implement wireless electrocardiogram data transmission. My name is Paul C. Ho, and I am the Chief

ofCardiology at Kaiser Permanente Hawaii.

Two years ago I appeared before this committee in support of Hawaii's smoke-free law. At that time I testified

that as a Cardiologist I can only treat one patient at a time, and that passing the smoke-free would save more

lives than I could in one year.

On January 9,2008, I appeared before this committee to report on the significant drop inheart attacks that we

were seeing at Kaiser Hospital, almost 25% since passage of the ~moke-free law. Today I am here testify how

we can even save more lives by providing our ambulances with wireless EKG transmission capability.

When an individual has heart attack or AMI (an acute myocardial infarction) "TIME IS MUSCLE".

This phase applies to artery-opening therapy. There are on two recommended procedures:

• Clot-busting medication (thrombolytics) or "Door to Needle Time"

• Balloon Angioplasty or "Door to Balloon Time"

In hospitals equipped with Cath Lab (Cardiac Catheterization Laboratory), primary angioplasty is preferr-ed,

and the ACC/AHA recommended Door-Balloon time is 90 minutes or less. Otherwise, the clot-busting

medication is the only option and the recommended Door-Needle time is 30 minutes.

Procedurally what happens on Oahu is this;

1. The heart attack occurs

2. The EMS responds

3. Patient is evaluated by EMT's

4. Transport to Hospital

5. Arrive at Hospital ER (ER doc evaluation & lSI EeG 10 minutes.

6. Cardiologist contacted & Cath Lab personnel to come into hospital (30 minutes)
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While the Cardiologist and staff are driving to the hospital, the patient is acting having a hean attack in the

Emergency Department (ED).

With wireless electrocardiogram data tran~mission,theCardiologist and staff are notified ofthe heart attack

while the patient is still at home. The Cardiologist and staffwill begin their commute to the hospital while me

patient is being transport by the ambulance. Often they arrive at the same time in the ED; the time saved is

30 minutes - 30 minutes of the patient's active heart attack. This will save lives! This will save suffering and

cost of medical care for those who survive a prolonged heart attack!

The American College of Cardiology (ACC)'s current guidelines specifically address the responsibilities EMS

has in the early diagnosis of AMI. The guidelines strongly encourage active EMS involvement and urge

advanced providers to perform and evaluate ECG's of chest pain patients suspected of STEM!.

As I noted earlier "TIME IS MUSCLE". It is essential for EMS providers to perform ECG's in the field and

to transmit them to the receiving hospital. Prehospital ECG's are easily performed in about 2 minutes, do not

significantly delay transport and case save a considerable amount of time once a patient arrives at the receiving

Facility.

In closing I would say, I don't think that there is anybody in this room on either side of the table that would

dispute that saving time will save lives.

I will be happy to answer any questions that your may have.

Attachments: I have attached to my testimony a 2006 study from North Carolina showing the positive impact

ofECG transmissions, as well as a brochure ofwhat the system of "Field-to-Hospital" ECG transmission may

look like.

Sincerely yours,
Paul C. Ho, MD, FACC, FSCAI
Chief, Division of Cardiology
Hawaii Region Kaiser Pennanente
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