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T o Ou r R e ade r s
TREATMENT PROTOCOLS FOR PATIENTS WITH CARDIOVASCULAR DISEASE continue to
evolve as newer treatment options become available. This issue of the Oklahoma Heart
Institute Magazine presents some of the advances that have been made in the fields of
heart failure and cardiac arrest. Dr. Alan Kaneshige, Director of the Heart Failure Clinic
at Oklahoma Heart Institute, presents the newest treatment option for patients with heart
failure who are refractory to diuresis. Dr. Raj Chandwaney, Director of the Chest Pain
Unit at Oklahoma Heart Institute, presents data which demonstrates that hypothermia
significantly improves outcomes among patients who have had an out-of-hospital arrest.
There are two late-breaking clinical trial articles which highlight the recent findings from
large randomized clinical trials. These trials show the importance of measuring and treating
hs-CRP levels in patients at risk for coronary artery disease. The other late-breaking
clinical trials focus on optimal treatment strategies for patients presenting with acute
coronary syndromes. Also, included in this issue of the Oklahoma Heart Institute Magazine
is a cardiovascular screening guide for patients concerned about their risk of having a
cardiovascular event.
We hope you enjoy these articles and welcome any comments or suggestions regarding
the magazine content.

Sincerely,

Wayne N. Leimbach Jr., MD,
Editor, Oklahoma Heart Institute Magazine
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By Wayne N. Leimbach Jr., MD, FACC, FSCAI, FCCP, FAHA

Late Breaking Clinical Trials – 2009

TREATING ACUTE
CORONARY SYNDROMES
SEVERAL OF THE LARGE clinical
trials presented at this year’s spring
symposium Late Breaking Clinical
Trials session evaluated treatment
strategies for managing patients
presenting with acute coronary
syndromes.

The EARLY-ACS Trial studied the
initiation of intravenous glycoprotein
protein IIb/IIIa inhibitors in the
emergency room when patients first
present with symptoms of unstable
angina or non-ST segment elevation
myocardial infarctions (NONSTEMI).
The EARLYACS Trial was
a randomized,
double-blind,
placebocontrolled trial
evaluating the
clinical benefits
of an early
front-loaded
eptifibatide
infusion in
patients with
non-ST elevation
acute coronary
syndrome. The
primary goal
was to compare
two strategies
of eptifibatide
administration
in high-risk
non-ST segment
elevation acute
coronary
syndrome
patients
managed with
an invasive
diagnostic
assessment.
The first
strategy was
the use of early
administration
of eptifibatide
to all patients

shortly after their presentation. The
other strategy was that of a delayed
provisional eptifibatide infusion
administered at the physician’s
discretion after the coronary
angiogram had been performed and
prior to the percutaneous coronary
intervention procedure itself. Ten
thousand five hundred patients were
randomized to either early eptifibatide
or delayed provisional eptifibatide PCI.
The 96-hour primary efficacy endpoint
was that there were no significant
differences between the early
eptifibatide and delayed eptifibatide
provisional infusions. The primary
endpoint included death, myocardial
infarction, recurrent ischemia
requiring urgent revascularization,
and thrombotic bailout. KaplanMeier curves showed no significant
difference between the two treatment
groups, although there was a slight
trend to better outcomes with the early
eptifibatide group. Thirty-day results
for death or MI showed no significant
difference between the two groups.
The conclusions of the study were
that among high risk non-ST segment
elevation acute coronary syndrome
patients, a strategy of routine, early
eptifibatide compared to delayed,
provisional eptifibatide at PCI did
not significantly reduce the primary
composite of death, myocardial
infarction, recurrent ischemia
requiring urgent revascularization,
or thrombotic occlusion at 96 hours.
There was no significant reduction
of death or MI at 30 days, although
there was a slight reduction trend with
the early eptifibatide group (Figure
1). It should be noted that the early
continued on page 6
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eptifibatide group did have a higher
rate of non-life threatening bleeding
and transfusions. Therefore, the study
suggested that routine early eptifibatide

in high-risk non-ST segment elevation
acute coronary syndrome patients
managed with an invasive strategy is
not beneficial. This finding simplifies

clinical trials addressing this issue was
performed. Combining the data from
all nine trials resulted in a very large
study population of 42,666 patients.

Another study looking at how to manage acute
coronary syndromes was the ABOARD Trial.
This was a multi-center, randomized trial of
immediate versus delayed invasive strategy with
non-ST elevation acute coronary syndrome.
the management protocol emergency
room physicians need to follow for
such patients.
There
are still true
believers in
the value of
a treatment
strategy using
immediate
initiation of
GP IIb/IIIa
therapy in the
emergency
room. They
point out that
even though
the EARLYACS study
evaluated a
large number
of patients
(10,500) and
found no
statistically
significant
differences in
the primary
outcome, there
was a small
trend favoring
benefit to
initiation of
the therapy
in the ER.
Therefore, a
meta-analysis
of nine
randomized
6

The meta-analysis found a small but
significant 11 percent reduction in the
30-day risk of death or myocardial
infarction by initiating up front GP
IIb/IIIa therapy in the emergency
room for patients presenting with an
acute coronary syndrome (Figure 2).
Skeptics point out the limitations of the
value of a meta-analysis. In addition,
a very large number of patients had to
be treated to produce a small benefit.
There is also an increased risk of
bleeding with such therapy. Therefore,
if a physician had a high-risk patient
they were very concerned about and
wished to use a IIb/IIIa inhibitor up
front, the data would suggest that this
is not unreasonable. However, for
routine protocol use, the up front use of
GP IIb/IIIa inhibitors in patients with a
planned invasive strategy would not be
indicated.
Another study looking at how to
manage acute coronary syndromes was
the ABOARD Trial. This was a multicenter, randomized trial of immediate
versus delayed invasive strategy with
non-ST elevation acute coronary
syndrome. The background for this
trial was that randomized trials have
demonstrated that an invasive strategy
was superior to a conservative strategy
in the treatment of non-ST elevation
acute coronary syndrome. The optimal
timing of the intervention remains the
subject of debate. A “primary PCI”
approach of non-ST segment elevation
acute coronary syndrome similar to
primary PCI therapy for STEMI has not

been tested yet. This study addressed
the question as to whether immediate
intervention (primary PCI strategy) is
superior to delayed intervention “next
day strategy” in patients with moderate
to high-risk non-ST segment elevation
acute coronary syndromes (Figure
3). The trial randomized patients who
presented with an acute coronary
syndrome to either immediate cardiac
catheterization or next-day cardiac
catheterization. Patients all received
the GP IIb/IIIa inhibitor, abciximab,
at the time of their intervention. The
median time to cardiac catheterization
in the immediate treatment group
was one hour and 10 minutes. The
median time to catheterization in the
delayed catheterization was 20 hours
48 minutes. The composite ischemic
events at one month showed that
there was no significant difference
in death, myocardial infarction,
urgent revascularization, or recurrent
ischemia between the immediate
versus the delayed groups (Figure 4).
There was a significant difference in
hospital stay. The immediate group
had a median length of stay of 55 hours
as compared to the delayed group’s
median length of stay of 77 hours. This
was highly statistically significant. The
conclusion of this trial is that a primary
PCI strategy in non-ST segment
elevation acute coronary syndromes
compared to a rapid intervention the
following day was feasible and that the
primary PCI strategy did not reduce
the risk of myocardial infarction, death
or recurrent revascularization (Figure
5). The more aggressive strategy did
reduce the hospital stay.

Wayne N. Leimbach Jr. is an Oklahoma Heart
interventional cardiologist specializing in
cardiac catheterization, coronary angioplasty,
percutaneous closure of PFO & ASDs and
related interventional procedures such as
stents, atherectomy, laser, intravascular
ultrasound imaging and direct PTCA for
acute myocardial infarction.

By Wayne N. Leimbach Jr., MD, FACC, FSCAI, FCCP, FAHA

Late Breaking Clinical Trials – 2009

THE EXPANDING ROLE
OF STATIN THERAPY
Each year at the Oklahoma Heart Research & Education Foundation symposium, the
results of several large randomized clinical trials are presented. The trials presented
are those which address important questions faced by clinicians taking care of patients
with cardiovascular disease. Highlights from the 2009 “Late Breaking Clinical Trials”
presentation will be discussed.

THE JUPITER TRIAL looked at
the expanding role of statins for
the prevention of cardiovascular
disease. Current statin guidelines
emphasize the need to achieve
specific goals for
LDL cholesterol in
order to maximize
clinical outcomes.
However, there
is accumulating
data indicating
that statin
therapy has the
greatest efficacy
in the presence of
inflammation and
that statins reduce
the inflammatory
biomarker hsCRP
in a manner largely
independent of
LDL cholesterol.
The rationale
for the JUPITER
Trial was that, in
both the PROVE
IT-TIMI 22 and
the A-Z Trials,
patients with
acute coronary ischemia who were
treated with statin therapy had
the greatest reduction in events
when they achieved not only a
LDL cholesterol less than 70 mg/
dl, but also achieved a hsCRP less
than 2 mg/l. In addition, in both of
these trials, there was even greater

benefit when the hsCRP levels were
further reduced below 1 mg/l.
The data from these trials are
consistent with the understanding
that atherothrombosis is a

disorder of both hyperlipidemia
and inflammation and that statins
have anti-inflammatory as well
as lipid-lowering properties. The
JUPITER Trial was a multi-national,
randomized double-blind, placebocontrolled trial of rosuvastatin
continued on page 8
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versus placebo in the prevention
of cardiovascular events among
individuals with low LDL cholesterol
and elevated hsCRP. (Ridker et al,
NEJM, 2008, 359:2195-07) In this
trial, 17,802 men and women with
LDL cholesterol < 139 mg/dl and
hsCRP > 2 mg/dl were randomized
to receive either rosuvastatin 20
mg/day or placebo. The baseline
LDL cholesterol level for this study
population was an LDL-C of 101 mg/
8

dl. The primary
end point of
the trial was
cardiovascular
death, myocardial
infarction, stroke,
or hospitalization
for unstable
angina or
revascularization.
The study found
that in four years,
there was a 44
percent reduction
in the primary
endpoint (Figure
1). This was
highly statistically
significant with
a p-value of
p<0.00001. The
number needed to treat to prevent
one event was 25. There was a 47
percent reduction in the endpoint
of myocardial infarction, stroke or
cardiovascular death (Figure 2).
All-cause mortality was reduced
by 20 percent (p<0.02). The study
looked at low-risk subgroups
including patients whose baseline
LDL cholesterol was less than 100
mg/dl, patients with Framingham
risk scores less than 10 percent,

and patients without hypertension
or metabolic syndrome. All of these
patients showed a significant reduction
in risk over the four year period. In
addition, currently understudied
groups including women (n = 6,801)
and patients >70 years age (n = 5,595)
also showed significant reductions in
the primary endpoints (Figure 3).
Analysis based on dual target
results showed that, if the LDL
cholesterol was less than 70mg/dl
and the hsCRP was less than 1 mg/l,
there was a 79 percent reduction in the
primary endpoints (Figure 4). This
was highly statistically significant.
As in the PROVE IT-TIMI22 Trial and
the A-Z Trial, if a patient had a LDL
cholesterol > 70mg/dl and a hsCRP
> 2 mg/l, they had a significantly
greater risk as compared to patients
who had both LDL cholesterol <
70 and a hsCRP < 2. Interestingly,
having a LDL cholesterol < 70 mg/
dl, but a hsCRP > 2 mg/dl produced
the same risk as having a high LDL
cholesterol. Statistical analysis
shows that LDL cholesterol and
hsCRP were independent indicators
of risk. The number needed to treat
to prevent the primary endpoint
was 25 patients over five years. The
number needed to treat to prevent

death, stroke, or myocardial infarction
was 31 patients. It has been known
that elevated hsCRP are predictive of
increased cardiovascular risk. It has
also been known that statins lower
hsCRP levels. The JUPITER Trial
finally shows that lowering hsCRP
with statins significantly reduces
cardiovascular risk. The JUPITER
Trial also highlights the importance of
hsCRP as an independent risk factor
for coronary artery disease.

that the treatment targets for statin
therapy may need to be widened to
include the prevention of venous
thromboembolic events. For
further information with regard
to rosuvastatin in the prevention
of venous thromboembolism,
the results were
published in the New
England Journal of
Medicine in April
2009 (N Engl Med

whether a single high dose of a statin
(atorvastatin 80 mg), given prior to a
percutaneous coronary intervention
procedure, would reduce the rate of
periprocedure myocardial infarctions.
This was a double-blind, prospectively
randomized trial. Six hundred sixty-

It has also been known that statins
lower hsCRP levels. The JUPITER
Trial finally shows that lowering
hsCRP with statins significantly
reduces cardiovascular risk.
The JUPITER Trial also addressed
the question as to whether statins
have antithrombotic and fibrinolytic
effects. Statins down regulate
the blood coagulation cascade
through decreased tissue factor
expression, which leads to reduced
thrombin formation. There have
been several observational studies
looking at statins and venous
thromboembolic disease showing
that statins reduce the incidence of
venous thromboembolic disease.
A substudy of the JUPITER Trial
looked at whether symptomatic
venous thromboembolism could
be prevented with the use of statin
therapy. The substudy found that
there was a 43 percent reduction in
total venous thromboembolism in
the rosuvastatin group as compared
to placebo (Figure 5). This was
highly statistically significant
(p=0.007). It should be noted that
rosuvastatin was associated with a
43 percent reduction of the risk of
venous thromboembolic events with
no increase in bleeding. The benefit
was comparable in magnitude and
independent of the effect of statins
on arterial events. This trial suggests

2009; 360:1395-1408).
Another study
looking at the
expanded role of
statin therapy was
the NAPLES-II
Trial. The NAPLESII Trial stands for
Novel Approach
for Preventing or
12
Limiting Events
Study, and it
investigated the
9
impact of a single
high, loading dose
6
of atorvastatin on
periprocedural
myocardial
3
infarction. The
rationale for the
trial was that data
0
suggested that statin
therapies could
reduce the number
of periprocedural
myocardial
infarctions. As a general rule,
statins are started three to seven
days before a percutaneous coronary
intervention procedure. The
question evaluated in this study was

eight patients undergoing elective
percutaneous coronary intervention
procedures were randomized to
receive either atorvastatin 80 mg or
continued on page 10
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placebo prior to the procedure.
Patients were all treated with
standard therapy including aspirin
and clopidogril. The study found that
periprocedural myocardial infarctions
were decreased with the use of
atorvastatin. CK-MB rises of > 3 times
the upper level of normal occurred
in 9.5 percent of the atorvastatintreated group and 15.8 percent in the
control group. This was statistically
significant. The study found that the
greatest reduction in periprocedural
cardiac enzyme elevations occurred in
those patients who had a high hsCRP
level prior to their percutaneous
coronary intervention procedure.
The conclusions of the study were
that a single high dose (80mg) of
atorvastatin reduces the incidence
of periprocedural non-Q wave
myocardial infarction in elective
percutaneous coronary intervention
procedures. The benefits seemed most
pronounced in patients with elevated
hsCRP at baseline.
Another study evaluating the use
of atorvastatin prior to percutaneous
coronary intervention procedure
was the ARMYDA RECAPTURE
study. This was a prospective multicenter, randomized, double-blind
trial investigating the efficacy of
atorvastatin and reload in patients
on chronic statin therapy and who
were undergoing percutaneous
coronary intervention procedures.
The background for this trial was
that previous ARMYDA trials
had investigated the use of statin
therapy before angioplasty and stent
procedures in statin naïve patients.
These patients started statin therapy
a week prior to the procedure. The
result was a significant reduction in

perioperative myocardial non-Q
wave infarction. The ARMYDA
RECAPTURE Trial looked at
patients on chronic (>30 days)
statin therapy who had stable
angina or non-ST segment elevation
acute coronary syndromes and
who were undergoing coronary
angiography. Seven hundred ninetythree patients with stable angina
or non-ST segment acute coronary
syndrome were randomized to
receive atorvastatin 80 mg 12
hours before the angiogram and
a further 40 mg two hours before
the angiogram or placebo therapy.
The primary endpoint was 30day major adverse cardiac event
(MACE). The findings were that
there was 3.4 percent MACE rate
in the atorvastatin group and 9.1
percent in the placebo group and
that this was a significant difference
(Figure 6). The major adverse
cardiac events included cardiac
death, myocardial infarction, or
target vessel revascularization.
The greatest benefit occurred
in patients presenting with an
acute coronary syndrome. In this
population, the MACE rate was 2.4
percent in the atorvastatin reload
group and 13.8 percent in the
placebo group. The conclusions
for the ARMYDA RECAPTURE
study were that reloading with high
dose atorvastatin is associated
with improved clinical outcomes
for patients on chronic statin
therapy undergoing PCI. An acute
atorvastatin bolus of 80 mg 12
hours before and 40 mg two hours
before the procedure resulted in a
48 percent relative risk reduction
of 30-day MACE. The number
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needed to treat to obtain benefit was
17 patients. A greater benefit was
seen in patients who presented with
acute coronary syndrome where there
was an 87 percent risk reduction.
Based on these trials and on earlier
observations, a bolus of high dose
statin therapy prior to percutaneous
coronary intervention procedure
is a reasonable protocol option to
consider. There would be little risk
to giving the bolus of high dose statin
therapy, and the potential benefits
appear to be significant.
This year’s late breaking clinical
trial results highlight the increasing
benefits being found from the use of
statin therapy. The value of statins
in reducing LDL-cholesterol has been
demonstrated in numerous large
clinical trials. Data now shows they
are effective therapy for treating the
biomarker of inflammation, hsCRP,
and that such therapy produces
major reductions in cardiovascular
ischemic events. The use of statins
prior to percutaneous coronary
interventions significantly reduces
periprocedure myocardial infarctions
and has now been demonstrated in
several clinical trials. Finally, statin
therapy may also be important in
preventing venous thromboembolic
events. In addition, in all these trials,
the risks of treatment remained very
low. Thus, physicians and patients
should feel more comfortable with the
expanding use of statin therapy.
Wayne N. Leimbach Jr. is an Oklahoma Heart
interventional cardiologist specializing in cardiac
catheterization, coronary angioplasty, percutaneous
closure of PFO & ASDs and related interventional
procedures such as stents, atherectomy, laser,
intravascular ultrasound imaging and direct PTCA
for acute myocardial infarction.
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(E IS FORMER #HIEF OF
#ARDIOLOGY AT (ILLCREST
-EDICAL #ENTER WHERE
HE ALSO HAS SERVED AS
#HIEF OF -EDICINE AND
0RESIDENT OF THE MEDI
CAL STAFF $R ,YNCH IS
#O $IRECTOR OF THE ,IPID
AND 7ELLNESS #LINIC AT
/KLAHOMA (EART )NSTITUTE AND $IRECTOR OF THE
%XECUTIVE (EALTH 0ROGRAM $R ,YNCH IS ALSO A
#LINICAL !SSISTANT 0ROFESSOR AT THE 5NIVERSITY
OF /KLAHOMA #OLLEGE OF -EDICINE ¯ 4ULSA (E
COMPLETED HIS #ARDIOLOGY &ELLOWSHIP AS WELL AS
HIS )NTERNAL -EDICINE )NTERNSHIP AND 2ESIDENCY
AT THE 5NIVERSITY OF /KLAHOMA (EALTH 3CIENCES
#ENTER $R ,YNCH RECEIVED HIS MEDICAL DEGREE
FROM THE 5NIVERSITY OF /KLAHOMA 3CHOOL OF
-EDICINE AND HIS "ACHELOR OF 3CIENCE DEGREE
FROM THE 5NIVERSITY OF 4ULSA "EFORE ESTABLISH
ING HIS PRACTICE IN 4ULSA HE SERVED AS #HIEF OF
-EDICINE AT THE 53 !RMY (OSPITAL "ANGKOK
4HAILAND
Board certified in Internal Medicine and
Cardiovascular Disease

*AMES * .EMEC -$ &!##
$R .EMEC IS A SPECIALIST IN ECHOCARDIOGRA
PHY STRESS ECHOCARDIOGRAPHY AND NUCLEAR
CARDIOLOGY (E
SERVES AS $IRECTOR OF
.UCLEAR #ARDIOLOGY
FOR /KLAHOMA (EART
)NSTITUTE $R .EMEC
HAS SERVED AS !SSISTANT
0ROFESSOR OF )NTERNAL
-EDICINE $IVISION
OF #ARDIOLOGY AT
#REIGHTON 5NIVERSITY
AND AS !SSISTANT
0ROFESSOR $EPARTMENT OF 2ADIOLOGY ALSO
AT #REIGHTON 5NIVERSITY (E COMPLETED HIS
#LINICAL #ARDIOLOGY &ELLOWSHIP AT THE #LEVELAND
#LINIC &OUNDATION AND HIS )NTERNAL -EDICINE
)NTERNSHIP AND 2ESIDENCY AT #REIGHTON
5NIVERSITY $R .EMEC ALSO COMPLETED A YEAR
OF TRAINING IN PATHOLOGY AT THE 5NIVERSITY OF
-ISSOURI #OLUMBIA -/ (E RECEIVED HIS MEDI
CAL DEGREE FROM #REIGHTON 5NIVERSITY WHERE HE
ALSO RECEIVED HIS "ACHELOR OF !RTS DEGREE
Board certified in Internal Medicine, Cardiovascular
Disease and Nuclear Cardiology

'REGORY $ *OHNSEN -$ &!## &3#!)
$R *OHNSEN IS AN INTERVENTIONAL CARDIOLOGIST
WITH EXPERTISE IN CARDIAC CATHETERIZATION
ANGIOPLASTY AND RELATED INTERVENTIONAL PROCE
DURES SUCH AS STENTS AND ATHERECTOMY (E IS
$IRECTOR OF #ARDIAC 2EHABILITATION AT (ILLCREST
-EDICAL #ENTER AND $IRECTOR OF THE (ILLCREST
%XERCISE AND ,IFESTYLE 0ROGRAMS (E COMPLETED

HIS #LINICAL #ARDIOLOGY
&ELLOWSHIP AT THE
5NIVERSITY OF /KLAHOMA
¯ /KLAHOMA #ITY WHERE
HE THEN FINISHED AN
EXTRA YEAR OF DEDICATED
TRAINING IN INTERVEN
TIONAL CARDIOLOGY (E
COMPLETED HIS )NTERNAL
-EDICINE )NTERNSHIP AND
2ESIDENCY TRAINING AT
THE 5NIVERSITY OF /KLAHOMA ¯ /KLAHOMA #ITY
WHERE HE ALSO RECEIVED HIS MEDICAL DEGREE
$R *OHNSEN RECEIVED HIS "ACHELOR OF 3CIENCE
DEGREE FROM /KLAHOMA 3TATE 5NIVERSITY
Board certified in Internal Medicine, Cardiovascular Disease
and Interventional Cardiology

!LAN - +ANESHIGE -$ &!## !3%
$R +ANESHIGE IS A NONINVASIVE CARDIOLOGIST
WITH EXPERTISE IN ADULT ECHOCARDIOGRAPHY
STRESS ECHOCARDIOGRA
PHY AND TRANSESOPHA
GEAL ECHOCARDIOG
RAPHY (E IS PAST
#HIEF OF #ARDIOLOGY
AT (ILLCREST -EDICAL
#ENTER $R +ANESHIGE
IS ALSO THE $IRECTOR OF
THE !DOLESCENT AND
!DULT #ONGENITAL (EART
#LINIC AT /KLAHOMA
(EART )NSTITUTE AND $IRECTOR OF THE #ONGESTIVE
(EART &AILURE #!2% #ENTER AT (ILLCREST
-EDICAL #ENTER $R +ANESHIGE COMPLETED HIS
)NTERNAL -EDICINE )NTERNSHIP AND 2ESIDENCY
AT #REIGHTON 5NIVERSITY 3CHOOL OF -EDICINE
WHERE HE ALSO RECEIVED HIS MEDICAL DEGREE
(E RECEIVED A "ACHELOR OF 3CIENCE IN CHEM
ISTRY AT #REIGHTON 5NIVERSITY $R +ANESHIGE
COMPLETED HIS #LINICAL #ARDIOLOGY &ELLOWSHIP
AT #REIGHTON WHERE HE ALSO SERVED AS #HIEF
#ARDIOLOGY &ELLOW FOR TWO YEARS (E COM
PLETED AN ADDITIONAL #ARDIAC 5LTRASOUND
&ELLOWSHIP AT THE -AYO #LINIC IN 2OCHESTER
-. $R +ANESHIGE SERVED AS !SSISTANT
0ROFESSOR OF -EDICINE AT #REIGHTON 5NIVERSITY
3CHOOL OF -EDICINE WHERE HE WAS $IRECTOR OF
THE .ONINVASIVE #ARDIOVASCULAR )MAGING AND
(EMODYNAMIC ,ABORATORY
Board certified in Internal Medicine, Cardiovascular
Disease and Adult and Transesophogeal
Echocardiography

%DWARD 4 -ARTIN -3 -$
&!## &!#0 &!(!
$R -ARTIN IS A NONINVASIVE CARDIOLOGIST WITH
SUBSPECIALTY EXPERTISE IN NONINVASIVE IMAG
ING (E IS $IRECTOR
OF #ARDIOVASCULAR
-AGNETIC 2ESONANCE
)MAGING AT /KLAHOMA
(EART )NSTITUTE AND
(ILLCREST -EDICAL
#ENTER )N ADDITION HE
IS A #LINICAL !SSOCIATE
0ROFESSOR OF -EDICINE
AT THE 5NIVERSITY OF
/KLAHOMA #OLLEGE OF
-EDICINE ¯ 4ULSA $R -ARTIN HAS SPECIALTY
TRAINING IN .UCLEAR -EDICINE AS WELL AS ADDI
TIONAL TRAINING DEDICATED TO #ARDIOVASCULAR
-AGNETIC 2ESONANCE )MAGING (E COMPLETED
HIS #ARDIOLOGY &ELLOWSHIP AT THE 5NIVERSITY
OF !LABAMA $R -ARTIN´S )NTERNAL -EDICINE

)NTERNSHIP AND 2ESIDENCY TRAINING WERE
PERFORMED AT 4EMPLE 5NIVERSITY (OSPITAL IN
0HILADELPHIA (E RECEIVED HIS MEDICAL DEGREE
FROM THE -EDICAL #OLLEGE OF /HIO $R -ARTIN
COMPLETED HIS -ASTER OF 3CIENCE DEGREE IN
MECHANICAL ENGINEERING AT THE 5NIVERSITY
OF #INCINNATI AND HIS "ACHELOR OF 3CIENCE
DEGREE IN PHYSICS AT 8AVIER 5NIVERSITY $R
-ARTIN IS A FOUNDING MEMBER OF THE 3OCIETY
OF #ARDIOVASCULAR -AGNETIC 2ESONANCE AND IS
AN EDITORIAL BOARD MEMBER OF THE *OURNAL OF
#ARDIOVASCULAR -AGNETIC 2ESONANCE
Board certified in Internal Medicine and
Cardiovascular Disease

2OGER $ $ES 0REZ -$ &!##
$R $ES 0REZ IS A NONINVASIVE CARDIOLOGIST
WITH SUBSPECIALTY EXPERTISE IN ECHOCARDIOG
RAPHY NUCLEAR CAR
DIOLOGY AND CARDIAC
COMPUTED TOMOGRA
PHY (E IS $IRECTOR
OF #ARDIAC #OMPUTED
4OMOGRAPHY AT
(ILLCREST -EDICAL
#ENTER $R $ES 0REZ
RECEIVED HIS MEDICAL
DEGREE AND "ACHELOR
OF !RTS DEGREE FROM
6ANDERBILT 5NIVERSITY
(E COMPLETED HIS 2ESIDENCY IN )NTERNAL
-EDICINE AND 0EDIATRICS AT 5NIVERSITY
(OSPITAL OF #LEVELAND $R $ES 0REZ PRACTICED
FOR SIX YEARS AS AN INTERNIST WITH THE )NDIAN
(EALTH 3ERVICES IN 'ALLUP .- (E RETURNED
TO 6ANDERBILT 5NIVERSITY AS A MEMBER OF THE
)NTERNAL -EDICINE &ACULTY AT WHICH TIME HE
ALSO COMPLETED HIS CARDIOLOGY TRAINING
Board certified in Internal Medicine, Cardiovascular
Disease, Echocardiography, Pediatrics and Nuclear
Cardiology

#HRISTIAN 3 (ANSON $/ &!#%
$R (ANSON IS A SPECIALIST IN %NDOCRINOLOGY
-ETABOLISM AND (YPERTENSION AT /KLAHOMA
(EART )NSTITUTE WITH
EXPERTISE IN DIABETES
LIPIDS AND HYPERTEN
SION (E ALSO SERVES
AS #LINICAL !SSOCIATE
0ROFESSOR OF -EDICINE
IN THE #OLLEGE OF
/STEOPATHIC -EDICINE
¯ /KLAHOMA 3TATE
5NIVERSITY (E COM
PLETED A &ELLOWSHIP
IN %NDOCRINOLOGY -ETABOLISM AND
(YPERTENSION AT THE 5NIVERSITY OF /KLAHOMA
IN /KLAHOMA #ITY $R (ANSON´S )NTERNAL
-EDICINE 2ESIDENCY AND 2OTATING )NTERNSHIP
WERE COMPLETED AT 4ULSA 2EGIONAL -EDICAL
#ENTER (E RECEIVED HIS MEDICAL DEGREE FROM
/KLAHOMA 3TATE 5NIVERSITY AND HIS "ACHELOR
OF 3CIENCE DEGREE FROM .ORTHEASTERN
/KLAHOMA 3TATE 5NIVERSITY IN 4AHLEQUAH
Board certified in Internal Medicine, Endocrinology,
Diabetes and Metabolic Diseases

2EBECCA , 3MITH -$ &!##

$R 3MITH IS A NONINVASIVE CARDIOLOGIST WITH
SUBSPECIALTY EXPERTISE IN TRANSTHORACIC ECHOCAR
DIOGRAPHY TRANSESOPHAGEAL ECHOCARDIOGRA
PHY INTRAOPERATIVE ECHOCARDIOGRAPHY STRESS
AND PHARMACOLOGICAL ECHOCARDIOGRAPHY AND
CONTRAST ECHOCARDIOGRAPHY 3HE COMPLETED

AN !DVANCED #ARDIAC
)MAGING &ELLOWSHIP AT
THE #LEVELAND #LINIC
&OUNDATION AND HER
#ARDIOLOGY &ELLOWSHIP
AT THE 5NIVERSITY OF
.EW -EXICO (EALTH
3CIENCES #ENTER
!LBUQUERQUE .-
$R 3MITH´S )NTERNAL
-EDICINE )NTERNSHIP AND 2ESIDENCY TRAINING
WERE PERFORMED AT THE 5NIVERSITY OF !RIZONA
(EALTH 3CIENCES #ENTER IN 4UCSON 3HE RECEIVED
HER MEDICAL DEGREE FROM THE -EDICAL #OLLEGE
OF /HIO $R 3MITH COMPLETED HER "ACHELOR OF
3CIENCE DEGREE AT #LEVELAND 3TATE 5NIVERSITY
Board certified in Internal Medicine, Cardiovascular
Disease and Echocardiography

4OBIE , "RESLOFF -$
$R "RESLOFF IS A SPECIALIST IN %NDOCRINOLOGY
-ETABOLISM AND (YPERTENSION WITH EXPER
TISE IN DIABETES
LIPIDS HYPERTENSION
AND THYROID DISEASES
3HE ALSO SERVES AS
!SSISTANT 0ROFESSOR
IN #LINICAL -EDICINE
AT THE 5NIVERSITY OF
/KLAHOMA #OLLEGE OF
-EDICINE 4ULSA AND
#HIEF 1UALITY /FFICER
AT (ILLCREST -EDICAL
#ENTER 3HE COMPLETED AN .)( &ELLOWSHIP IN
%NDOCRINOLOGY AND -ETABOLISM AT 6ANDERBILT
5NIVERSITY IN .ASHVILLE 4. $R "RESLOFF´S
)NTERNAL -EDICINE )NTERNSHIP AND 2ESIDENCY
WERE COMPLETED AT 3INAI (OSPITAL OF $ETROIT
$ETROIT -) 3HE RECEIVED HER MEDICAL
DEGREE FROM 7AYNE 3TATE 5NIVERSITY 3CHOOL
OF -EDICINE IN $ETROIT AND HER -ASTER OF
3CIENCE AND "ACHELOR OF 3CIENCE DEGREES AT
THE 5NIVERSITY OF -ICHIGAN !NN !RBOR -)

$AVID ! 3ANDLER -$ &!##
$R 3ANDLER IS A CARDIOLOGIST WITH SUB
SPECIALTY EXPERTISE IN ELECTROPHYSIOLOGY
COMPLEX ABLATION
AND ATRIAL FIBRILLATION
MANAGEMENT (E
COMPLETED HIS #ARDIAC
%LECTROPHYSIOLOGY
&ELLOWSHIP AND
HIS #ARDIOVASCULAR
-EDICINE &ELLOWSHIP
AT .EW 9ORK 5NIVERSITY
-EDICAL #ENTER .EW
9ORK .9 $R 3ANDLER´S
)NTERNAL -EDICINE )NTERNSHIP AND 2ESIDENCY
WERE PERFORMED AT -OUNT 3INAI -EDICAL
#ENTER .EW 9ORK .9 (E EARNED HIS MEDICAL
DEGREE FROM 'EORGETOWN 5NIVERSITY 3CHOOL
OF -EDICINE IN 7ASHINGTON $# $R 3ANDLER
RECEIVED HIS "ACHELOR OF !RTS DEGREE AT THE
5NIVERSITY OF 0ENNSYLVANIA IN 0HILADELPHIA
Board certified in Internal Medicine, Cardiovascular
Disease and Cardiac Electrophysiology

2AJ ( #HANDWANEY -$ &!## &3#!)
$R #HANDWANEY IS AN INTERVENTIONAL CARDI
OLOGIST WITH EXPERTISE IN CARDIAC CATHETER
IZATION CORONARY ANGIOPLASTY AND RELATED
INTERVENTIONAL PROCEDURES SUCH AS CORONARY
STENTS ATHERECTOMY INTRAVASCULAR ULTRA
SOUND AND PERIPHERAL VASCULAR INTERVENTIONAL

PROCEDURES (E COM
PLETED HIS #LINICAL
#ARDIOLOGY &ELLOWSHIP
AT .ORTHWESTERN
5NIVERSITY -EDICAL
3CHOOL IN #HICAGO
), WHERE HE
ALSO COMPLETED
AN )NTERVENTIONAL
#ARDIOLOGY &ELLOWSHIP
$R #HANDWANEY´S )NTERNAL -EDICINE
)NTERNSHIP AND 2ESIDENCY WERE PERFORMED
AT "AYLOR #OLLEGE OF -EDICINE IN (OUSTON
48 (E RECEIVED HIS MEDICAL DEGREE FROM
THE 5NIVERSITY OF )LLINOIS AT #HICAGO $R
#HANDWANEY COMPLETED HIS -ASTER OF
3CIENCE DEGREE AT THE 5NIVERSITY OF )LLINOIS AT
5RBANA #HAMPAIGN WHERE HE ALSO RECEIVED
HIS "ACHELOR OF 3CIENCE DEGREE
Board certified in Internal Medicine, Cardiovascular
Disease, Interventional Cardiology and Endovascular
Medicine

$ %RIK !SPENSON -$ &!#% &!#0
$R !SPENSON IS A SPECIALIST IN %NDOCRINOLOGY
-ETABOLISM AND (YPERTENSION AT /KLAHOMA
(EART )NSTITUTE WITH
EXPERTISE IN DIABETES
LIPIDS HYPERTEN
SION AND THYROID
DISEASES (E COM
PLETED A FELLOWSHIP
IN %NDOCRINOLOGY AT
7ILFORD (ALL -EDICAL
#ENTER ,ACKLAND !&"
4EXAS $R !SPENSON´S
)NTERNAL -EDICINE
)NTERNSHIP AND 2ESIDENCY WERE COMPLETED
AT $AVID 'RANT -EDICAL #ENTER 4RAVIS !&"
#ALIFORNIA WHERE HE SERVED AS #HIEF 2ESIDENT
(E RECEIVED HIS MEDICAL DEGREE FROM THE
5NIVERSITY OF /KLAHOMA AND HIS "ACHELOR
OF 3CIENCE DEGREE AT /KLAHOMA 3TATE
5NIVERSITY
Board certified in Internal Medicine, Endocrinology
and Metabolic Diseases

&RANK * 'AFFNEY -$ &!##
$R 'AFFNEY IS AN INVASIVE AND NONINVASIVE
CARDIOLOGIST WITH SUBSPECIALTY EXPERTISE
IN TRANSESOPHAGEAL
ECHOCARDIOGRAPHY
NUCLEAR CARDIOLOGY
AND CORONARY ANGIOG
RAPHY (E COMPLETED
HIS #ARDIOVASCULAR
-EDICINE &ELLOWSHIP
AT 3COTT  7HITE
-EMORIAL (OSPITAL
IN 4EMPLE 4EXAS
$R 'AFFNEY COM
PLETED HIS )NTERNAL -EDICINE )NTERNSHIP AND
2ESIDENCY AT "ROOKE !RMY -EDICAL #ENTER
IN 3AN !NTONIO (E THEN REMAINED ON STAFF
AT 3COTT  7HITE -EMORIAL (OSPITAL FOR SEV
ERAL YEARS BEFORE ENTERING HIS &ELLOWSHIP IN
#ARDIOVASCULAR -EDICINE $R 'AFFNEY EARNED
HIS MEDICAL DEGREE FROM .EW 9ORK -EDICAL
#OLLEGE 6ALHALLA .EW 9ORK AND HE RECEIVED
HIS "ACHELOR OF !RTS DEGREE AT (OFSTRA
5NIVERSITY IN (EMPSTEAD .EW 9ORK
Board certified in Internal Medicine, Cardiovascular
Disease and Nuclear Cardiology
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%RIC ' !UERBACH -$ &!##
$R !UERBACH IS A SPECIALIST IN MAGNETIC
RESONANCE IMAGING NUCLEAR CARDIOLOGY
CARDIAC COMPUTED
TOMOGRAPHY ECHOCAR
DIOGRAPHY STRESS
ECHOCARDIOGRAPHY
AND TRANSESOPHAGEAL
ECHOCARDIOGRAPHY
(E COMPLETED HIS
#ARDIOVASCULAR
-AGNETIC 2ESONANCE
)MAGING FELLOWSHIP
AT /KLAHOMA (EART
)NSTITUTE 4ULSA /+ (IS #ARDIOLOGY FELLOWSHIP
WAS PERFORMED AT THE 5NIVERSITY OF -IAMI
*ACKSON -EMORIAL (OSPITAL IN -IAMI &, $R
!UERBACH´S )NTERNAL -EDICINE )NTERNSHIP
AND RESIDENCY WERE ALSO COMPLETED AT THE
5NIVERSITY OF -IAMI*ACKSON -EMORIAL
(OSPITAL IN -IAMI 0RIOR TO THAT HE PERFORMED
A 3URGERY )NTERNSHIP AT .EW 9ORK (OSPITAL
#ORNELL -EDICAL #ENTER .EW 9ORK .9 $R
!UERBACH EARNED HIS MEDICAL DEGREE AT THE
5NIVERSITY OF -IAMI 3CHOOL OF -EDICINE
-IAMI &LORIDA AND HIS "ACHELOR OF !RTS DEGREE
AT 0RINCETON 5NIVERSITY 0RINCETON .EW *ERSEY
Board certified in Internal Medicine, Cardiovascular
Disease and Nuclear Cardiology
+ELLY 2 &LESNER -$
$R &LESNER 'URLEY IS A SPECIALIST IN
%NDOCRINOLOGY -ETABOLISM AND (YPERTENSION
AT /KLAHOMA (EART
)NSTITUTE WITH EXPER
TISE IN DIABETES LIPIDS
HYPERTENSION AND
THYROID DISEASES 0RIOR
TO JOINING /KLAHOMA
(EART SHE WAS AT 3T
*OHN -EDICAL #ENTER IN
4ULSA 3HE COMPLETED
HER FELLOWSHIP IN
%NDOCRINOLOGY AT THE
5NIVERSITY OF 4EXAS AT 'ALVESTON (ER )NTERNAL
-EDICINE )NTERNSHIP AND 2ESIDENCY WERE COM
PLETED AT THE 5NIVERSITY OF 4EXAS IN (OUSTON
WHERE SHE ALSO RECEIVED HER MEDICAL DEGREE
3HE EARNED HER "ACHELOR OF 3CIENCE DEGREE AT
4EXAS !- 5NIVERSITY IN #OLLEGE 3TATION 48
Board certified in Internal Medicine, Endocrinology,
Diabetes and Metabolic Diseases
2OBERT , 3MITH *R -$ -3C &!## &3#!)
$R 3MITH SPECIALIZES IN INTERVENTIONAL CAR
DIOLOGY INCLUDING CARDIAC CATHETERIZATION
CORONARY ANGIOPLASTY
AND RELATED INTERVEN
TIONAL PROCEDURES SUCH
AS CORONARY STENTS
ATHERECTOMY INTRAVAS
CULAR ULTRASOUND AND
PERIPHERAL VASCULAR
INTERVENTIONAL PROCE
DURES (E COMPLETED
AN )NTERVENTIONAL
#ARDIOLOGY &ELLOWSHIP
AT THE 5NIVERSITY OF &LORIDA #OLLEGE OF -EDICINE
IN *ACKSONVILLE &, $R 3MITH PERFORMED HIS
#LINICAL #ARDIOLOGY &ELLOWSHIP AT 6ANDERBILT
5NIVERSITY 3CHOOL OF -EDICINE IN .ASHVILLE 4.
AND 4ULANE 5NIVERSITY 3CHOOL OF -EDICINE IN
.EW /RLEANS (E RECEIVED HIS MEDICAL DEGREE
FROM THE 5NIVERSITY OF /KLAHOMA #OLLEGE OF
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-EDICINE IN /KLAHOMA #ITY AND THEN COMPLETED
HIS )NTERNAL -EDICINE )NTERNSHIP AND 2ESIDENCY
AT %MORY 5NIVERSITY 3CHOOL OF -EDICINE IN
!TLANTA '! $R 3MITH RECEIVED HIS "ACHELOR
OF 3CIENCE "ACHELOR OF !RTS AND -ASTER OF
3CIENCE DEGREES AT THE 5NIVERSITY OF /KLAHOMA
IN .ORMAN /+
Board certified in Internal Medicine, Cardiovascular
Disease, Interventional Cardiology and Nuclear Cardiology
#RAIG 3 #AMERON -$ &!##
$R #AMERON IS A CARDIOLOGIST WITH SUBSPE
CIALTY EXPERTISE IN ELECTROPHYSIOLOGY INCLUD
ING THE IMPLANTATION
AND MANAGEMENT OF
CARDIAC PACEMAKERS
DEFIBRILLATORS AND
CARDIAC RESYNCHRONIZA
TION DEVICES AS WELL AS
CATHETER ABLATION (E
COMPLETED HIS #ARDIAC
%LECTROPHYSIOLOGY
&ELLOWSHIP AND HIS
#ARDIOVASCULAR $ISEASE
&ELLOWSHIP AT "AYLOR 5NIVERSITY -EDICAL #ENTER
IN $ALLAS 48 $R #AMERON´S )NTERNSHIP AND
)NTERNAL -EDICINE 2ESIDENCY WERE PERFORMED
AT "AYLOR #OLLEGE OF -EDICINE IN (OUSTON (E
EARNED HIS MEDICAL DEGREE FROM THE 5NIVERSITY
OF +ANSAS 3CHOOL OF -EDICINE IN +ANSAS #ITY
+3 $R #AMERON RECEIVED HIS "ACHELOR OF
3CIENCE DEGREE AT 0ITTSBURG 3TATE 5NIVERSITY IN
0ITTSBURG +3
Board certified in Internal Medicine and
Cardiovascular Disease
%UGENE * )CHINOSE -$
$R )CHINOSE SPECIALIZES IN INTERVENTIONAL CARDI
OLOGY INCLUDING CARDIAC CATHETERIZATION CORO
NARY ANGIOPLASTY AND
RELATED INTERVENTIONAL
PROCEDURES SUCH AS COR
ONARY STENTS ATHERECTO
MY INTRAVASCULAR ULTRA
SOUND AND PERIPHERAL
VASCULAR INTERVENTIONAL
PROCEDURES (E EARNED
HIS "ACHELOR OF 3CIENCE
DEGREE FROM 4EXAS
#HRISTIAN 5NIVERSITY IN
&ORT 7ORTH 48 AND HIS MEDICAL DEGREE FROM
,OUISIANA 3TATE 5NIVERSITY IN .EW /RLEANS
(E THEN COMPLETED HIS )NTERNAL -EDICINE RESI
DENCY GENERAL CARDIOLOGY AND INTERVENTIONAL
CARDIOLOGY FELLOWSHIPS AT THE 5NIVERSITY OF
-ASSACHUSETTS -EMORIAL (EALTH #ARE #ENTER IN
7ORCESTER -!
Board certified in Internal Medicine, Cardiovascular
Disease, Interventional Cardiology and Nuclear
Cardiology
#RISTIN - "RUNS -$
$R "RUNS IS A SPECIALIST IN ENDOCRINOLOGY
DIABETES AND METABOLISM AT /KLAHOMA (EART
)NSTITUTE WITH EXPERTISE
IN DIABETES THYROID DIS
EASE INCLUDING THYROID
CANCER AND POLYCYSTIC
OVARY SYNDROME 3HE
COMPLETED HER )NTERNAL
-EDICINE )NTERNSHIP
AND 2ESIDENCY
AND %NDOCRINOLOGY
&ELLOWSHIP AT THE
5NIVERSITY OF 7ISCONSIN

(OSPITAL AND #LINICS IN -ADISON 7) $R "RUNS
EARNED HER MEDICAL DEGREE FROM 3AINT ,OUIS
5NIVERSITY 3CHOOL OF -EDICINE IN 3T ,OUIS -/
AND HER "ACHELOR OF !RTS AND "ACHELOR OF 3CIENCE
DEGREES IN BIOLOGY FROM 4RUMAN 3TATE 5NIVERSITY
IN +IRKSVILLE -/ 0RIOR TO JOINING /KLAHOMA
(EART )NSTITUTE $R "RUNS WORKED AS A CLINICAL
ENDOCRINOLOGIST AT THE $EAN #LINIC IN -ADISON
7ISCONSIN
Board certified in Internal Medicine, Endocrinology,
Diabetes and Metabolic Diseases
'REGORY ! #OGERT -$
$R #OGERT IS A CARDIOLOGIST WHO SPECIALIZES IN
ELECTROPHYSIOLOGY INCLUDING CATHETER ABLATION
OF ARRHYTHMIA AS WELL
AS THE IMPLANTATION
AND MANAGEMENT OF
CARDIAC PACEMAKERS
DEFIBRILLATORS AND
CARDIAC RESYNCHRO
NIZATION DEVICES (E
COMPLETED HIS #ARDIAC
%LECTROPHYSIOLOGY
&ELLOWSHIP AT -AYO
#LINIC IN 2OCHESTER -.
AND HIS #ARDIOVASCULAR &ELLOWSHIP AT #EDARS
3INAI -EDICAL #ENTER IN ,OS !NGELES #! $R
#OGERT´S )NTERNAL -EDICINE )NTERNSHIP AND
2ESIDENCY WERE COMPLETED AT 5#,! -EDICAL
#ENTER IN ,OS !NGELES (E EARNED HIS MEDI
CAL DEGREE FROM THE 5NIVERSITY OF #ALIFORNIA IN
)RVINE AND RECEIVED HIS "ACHELOR OF 3CIENCE
DEGREE IN MICROBIOLOGY AND MOLECULAR GENET
ICS FROM THE 5NIVERSITY OF #ALIFORNIA IN ,OS
!NGELES
Board certified in Internal Medicine, Cardiovascular
Disease, Echocardiography and Nuclear Cardiology
*OHN 3 4ULLOCH -$
$R 4ULLOCH IS A NONINVASIVE CARDIOLOGIST
WITH EXPERTISE IN ADULT ECHOCARDIOGRAPHY
PERIPHERAL VASCULAR
IMAGING NUCLEAR
CARDIOLOGY CARDIAC
COMPUTED TOMOGRAPHY
AND -2) (E COMPLETED
HIS #ARDIOVASCULAR
&ELLOWSHIP AT THE
5NIVERSITY OF +ANSAS
-EDICAL #ENTER IN
+ANSAS #ITY +3 $R
4ULLOCH´S )NTERNAL
-EDICINE )NTERNSHIP AND 2ESIDENCY ALSO
WERE COMPLETED AT THE 5NIVERSITY OF +ANSAS
-EDICAL #ENTER (E EARNED HIS MEDICAL DEGREE
FROM 2OSS 5NIVERSITY 3CHOOL OF -EDICINE IN
.EW "RUNSWICK .* AND RECEIVED HIS "ACHELOR
OF 3CIENCE DEGREE IN BIOLOGY FROM !VILA
5NIVERSITY IN +ANSAS #ITY -/
Board certified in Internal Medicine

By Elaine Burkhardt

IT’S TRUE. Today You Don’t
Have to Die of Heart Disease.
Easy Ways to Prevent it at Oklahoma Heart Institute
Simple Tests to Help You Live Longer
Admit it. You have symptoms of heart disease, and you’re concerned.
You also have no clue how to deal with them. Who to call, what to
say and where to go from there. You can surf the Web researching
chest pain, exertional fatigue, arm and jaw discomfort. You can delve
into kinds of tests, diagnoses and much more … so much more that
you throw up your hands in information overload and retreat to the
comforts of denial.
Or, you may have no symptoms at
all. But you’re afraid what the future
might hold. You want to prevent the
deadly #1 killer from sneaking silently
into your heart. But you don’t pursue

it because you don’t know where to
start and because it might mean you
have to change your eating habits,
start exercising or maybe even take
medication.

The fact is, most people with
symptoms of cardiovascular disease DO
have future heart attacks, strokes, or
aneurysms. And for those without any
symptoms at all, one in four will have
a heart attack with no warning. That’s
why the cardiologists at Oklahoma
Heart Institute make it easy for you to
actually get the answers you want and
do something about it in time.
One telephone call to our office will
set you in motion for some quick and
easy screening tests to reveal if you
have heart issues or to reassure you
that you don’t. The results will be read
and interpreted by our experienced,
continued on page 16

1.2 million Americans will have
a heart attack and 42 percent
of those will die each year.
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ASK FOR THE PREVENTIVE CARDIOLOGY PROGRAM
WHEN YOU KNOW YOU HAVE RISK FACTORS
If you have a family history of CV disease, high cholesterol, hsCRP (a
marker of inflammation), high blood sugar or if you smoke, you should be
screened with our comprehensive evaluation. Just call 592.0999, press 2 for
appointments, and talk to us about the OHI Preventive Cardiology Program.
We also offer this program for corporations.
skilled cardiologists to see if you
should be treated with simple lifestyle
modifications, medication or no
treatment at all.
Think about it. Isn’t it better to take
an honest look now than to possibly
have a serious problem down the
road? Aren’t you and your loved ones
worth it?
TESTS FOR THOSE WITH
OR WITHOUT SYMPTOMS
Heart Attack and Stroke
You may or may not have symptoms
to let you know that you may have
carotid disease (blockages of the blood
vessels to the brain), which puts you
at significant risk for a heart attack
and stroke. The #AROTID !RTERY
%VALUATION takes only 15 minutes.
An ultrasound probe is placed on your
neck to look for blockages in your
carotid arteries, which supply blood to
the brain. If blockages are found, we’ll
treat them to help prevent a stroke.
Also, if you have blockages in the neck,
it’s highly likely you have them in other
places in your body.
Abdominal Aneurysms
An abdominal aortic aneurysm
(AAA) is caused by a localized
weakening of the wall of the aorta –
the largest blood vessel in the body –
causing it to dilate and expand beyond
its normal circumference.
Most abdominal aneurysms are
asymptomatic. If you have a family
history of aneurysm, you are at
increased risk of having one yourself.
They’re the 10th leading cause of death
in males over 55. The fact is most
people die when an aneurysm ruptures,
so it’s far better to find it now and have
a doctor follow it. The !BDOMINAL
!ORTA %VALUATION uses an ultrasound
probe to analyze your abdominal aorta.
Again, it’ll only take 15 minutes.
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Sudden Cardiac Death
It’s a major cause of death in the
United States. But sudden cardiac
death can be prevented and treated.
You’ve heard of athletes who
seem to be in stellar shape
dropping dead suddenly for no
explained reason. This can be from
a hypertrophic cardiomyopathy
(extra thick heart muscle). Sudden
death can also be the result of a
rhythm problem from a low ejection
fraction. Ejection Fraction (EF)
is how well your heart pumps.
Many people with a low ejection
fraction are asymptomatic. A
#ARDIAC &UNCTION %VALUATION,
again using an ultrasound probe
at various locations on your chest,
will analyze cardiac function and
calculate your EF. If it’s too low, you
may benefit from an implantable
cardiac defibrillator (ICD). Your
time commitment to take the test?
Again, 15 minutes max.
PAD (Peripheral Artery Disease)
If you have pain in your legs
or poor circulation, the !NKLE
"RACHIAL )NDEX will look for
blockages using a hand-held
Doppler that measures blood
pressure in the arms and ankles.
Also, be aware that as many as 60
percent of those with PAD have
no symptoms. Blocked arteries in
the legs are easily diagnosed, and
if they are detected, chances are
one in three that you have them
elsewhere in your body. Treatment
for PAD will significantly help you
do better and prevent heart attack
and stroke.
TESTS FOR THOSE WITHOUT
ANY SYMPTOMS
Many heart attacks occur with
no warning. So, even if you have

no symptoms of cardiovascular
disease whatsoever, all of the tests
referred to above can reveal a silently
lurking cardiovascular problem. It
has also been shown that women with
coronary disease more often than
men have atypical, if any, symptoms.
Even if you have no known risk
factors, you should consider starting
your quest to know your heart
health with the #ALCIUM #4 3CORE
3CREENING. This is a simple test best
used for an asymptomatic person
that helps more precisely define
your risk for future cardiac events.
The CT detects and measures the
calcified plaque in the coronaries. If
you have significant amounts of it,
this is a very good predictor that you
have blockages in your blood vessels
that can cause a heart attack. Once
again, 15 minutes is all it takes. And
if something shows up, the calcium
score will help your doctor better
evaluate your risk and determine your
future therapy.

EASY WAYS
TO PREVENT
HEART DISEASE

(15 minute tests, lifetime results)

TEST CHECKLIST AT A GLANCE
TESTS FOR THOSE WITH OR
WITHOUT SYMPTOMS
Carotid Artery Evaluation
Abdominal Aorta Evaluation
Cardiac Function Evaluation
Ankle/Brachial Index

TESTS FOR THOSE WITHOUT
ANY SYMPTOMS
Calcium CT Score Screening

IF YOU KNOW YOU HAVE
RISK FACTORS
The Preventive Cardiology Program

Elaine Burkhardt is a writer, editor and producer
with Newsgroup Communications, a marketing
firm in Tulsa, OK

By Alan M. Kaneshige, MD

AQUAPHERESIS:

Treating the Difficult Heart Failure Patient
Heart failure remains a major
public health problem for the United
States of America. Approximately five
million patients carry the diagnosis
of heart failure (HF). Each year,
550,000 new patients are given this
diagnosis. Heart failure accounts for
over a million hospital discharges a
year. Approximately $29.6 billion is
spent each year on patients with HF
with the major cost-driver being the
high incidence of hospitalization and
readmissions.
Patients with advanced heart
failure are usually elderly and severely
ill. According to the ADHERE
Registry, the mean age is 72.4 years.
About 75 percent have had preexisting HF, and 33 percent have
had a HF-related hospital admission.
Renal insufficiency is very common.
Most admitted patients are volume
overloaded. Approximately 90
percent of the one million annual
hospitalizations for HF are due
to symptoms of volume overload.
Chronic volume overload contributes
to HF progression and mortality.
Conventional therapy for advanced
decompensated heart failure is aimed
at reducing fluid volume. According to
the ADHERE Registry, this treatment
is largely composed of loop diuretics
(88 percent) followed by vasodilators
(21 percent) and then inotropic therapy
(15 percent). With loop diuretics, the
goal is to induce a natruresis followed
by a decrease in extracellular volume
and therefore provide symptomatic
relief of lung congestion and dyspnea.
Unfortunately, diuretics also directly
activate the renin-angiotensinaldosterone system, enhance

myocardial aldosterone uptake,
cause loss of potassium, magnesium,
and calcium, and reduce renal
glomerular filtration rate (GFR).
Prolonged use of high doses of
loop diuretics is associated with
increased morbidity and mortality.
Vasodilators will reduce
preload and afterload, but
do not reduce fluid volume.
Inotropic therapy increases
cardiac contractility, but
does not reduce fluid volume.
Complicating the
treatment of the advanced HF
patient is the high incidence
of renal insufficiency. Over
20 million patients in the
United States have a GFR
of less than 60 mL/min, and
a creatinine of greater than
2.5 is a significant risk factor
for readmission. Treating
symptomatic HF patients
with renal insufficiency
may be difficult due to the
development of diuretic
resistance. Diuretic
resistance is the clinical state
where the diuretic response
is diminished or lost before
a therapeutic goal has been
achieved, particularly the
relief of breathlessness
and peripheral edema.
Approximately 20 to 30
percent of HF patients fall
into this category. Diuretic
resistance is also associated
with a condition known as
the Cardiorenal Syndrome.
Because of the interactions
between the kidneys and

neurohormonal activation driven by
diuretic therapy, there is a decrease in
renal blood flow resulting in decreased
renal perfusion. This causes impaired
renal function, which then contributes
to diuretic resistance (Figure 1).
continued on page 18
Figure 1

Figure 2
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Figure 4

Figure 3

Patients with advanced heart
failure represent a significant
challenge to medical therapy. In spite
of implementing standard HF therapy,
a significant amount of advanced HF
patients do not get adequate diuresis
upon hospital presentation. In one
study series, 50 percent of patients
treated for decompensated HF were
discharged from the hospital after
a less than five pound weight loss.
Approximately 20 percent of these
patients either remained at the same
weight or even gained up to 10 pounds
(Figure 2). Another study showed
that patients were being discharged
with persistent physical evidence of
volume overload (pulmonary rates and
peripheral edema). This unresolved
congestion may contribute to high
rehospitalization rates.
Ultrafiltration is an alternative
method to sodium and fluid removal.
Ultrafiltration allows for the
production of plasma water from
whole blood across a semipermeable
membrane in response to a
transmembrane gradient. In doing
so, the resultant fluid or ultrafiltrate
is isotonic to plasma. Fluid obtained
with the use of loop diuretics is
virtually always hypotonic to plasma.
Consequently, ultrafiltration removes
more sodium than diuretic therapy.
There are no electrolyte disturbances
with ultrafiltration. More extracellular
fluid volume can be achieved through
ultrafiltration as compared to diuretic18

induced fluid loss. Ultrafiltration
does not decrease GFR. Studies
have also shown a progressive
decrease in neurohormone levels
(norepinephrine, plasma renin
activity, and aldosterone) with
prolonged ultrafiltration as opposed
to intravenous loop diuretics.
The Plasma Refill Mechanism
may be an explanation for the
success of ultrafiltration in removing
fluid without having the problems of
long term loop diuretic usage. When
fluid is removed from one vascular
compartment (blood vessel), there
is a transient reduction in blood
volume. Plasma Refill lessens
this reduction in blood volume
by allowing fluid to come across
the vascular membrane from the
over-hydrated interstitium. This is
governed by oncotic and hydrostatic
forces between the vascular and
interstitial compartments (Figure 3).
Continuous Renal Replacement
Therapy (CRRT) is ultrafiltration
using the same machines that
do hemodialysis. Although very
effective in sodium and fluid
removal, CRRT requires high flow
rates, large extracorporeal blood
volume, and uses large-bore central
venous catheters (Figure 4). The
hemodialysis machines which
are used for CRRT remain large,
bulky, and of limited portability.
Aquapheresis via the Aquadex
FlexFlow™ is alternative to

conventional ultrafiltration for patients
with refractory intravascular and
extravascular volume overload. It
has been used predominantly in the
inpatient setting, though several
centers in the United States have
established an outpatient service.
Unlike CRRT, the Aquadex FlexFlow™
is highly automated, portable, and uses
both central and peripheral venous
access. It is a small self-contained
unit resembling a programmable
intravenous pump. Several studies
have shown no clinically significant
effect on electrolyte balance,
blood pressure, or heart rate with
aquapheresis.
The Aquadex FlexFlow™ uses
low blood flow, drawing 10-40 mL/
min. Only 33 mL of blood is in the
entire circuit outside the vascular
space at anytime as opposed to
300 mL with CRRT. The Aquadex
FlexFlow™ can precisely remove
anywhere from 10-500 mL of fluid an
hour depending on patient needs and
fluid status (Figure 5). It is important
to remember that the rate of fluid
removed per hour (ultrafiltration rate)
from the intravascular space must
not exceed the rate of fluid entering
the intravascular space from the
extravascular space (plasma refill
rate). Setting the appropriate rate
minimizes the risk of hypovolemia
and hypotension (Figure 6). Periodic
monitoring of systolic blood pressure
and monitoring hematocrit with the

Figure 5

Hematocrit Monitoring feature of the
Aquadex FlexFlow™ aid in avoiding
overaggressive fluid removal (Figure 7).
Patients qualifying for aquapheresis
include those who are more than
five pounds over dry weight and
diuretic resistant. Aquapheresis
should be done before any significant
administration of intravenous loop
diuretics or vasoactive drugs. Fluid
removal rate can be initiated at
250 mL/hr (six liters in 24 hours)
with blood flow rate of 30-40 mL/
min (Figure 8 and 9). With these
settings, approximately 3200 mg of
salt will be removed with each liter
of isotonic fluid. Anticoagulation
with intravenous heparin to two
times normal value aids in keeping
the ultrafiltration filter from clotting.
Several trials have helped to guide
usage of aquapheresis.
The SAFE Trial (2003) was a
multicenter, prospective study of
21 patients (25 treatments) where
initial ultrafiltration (UF) was started
within 12 hours of hospitalization and
before any significant administration
of intravenous diuretics and/or
vasoactive drugs. The primary
endpoint of removing more than
one liter of fluid in less than eight
hours was achieved in 92 percent of
treatments. The average amount of
ultrafiltrate removed ranged from
1500-3725 mL per treatment with an
average weight loss of 1.6 kg after UF.
No major adverse events occurred.
The study showed that rapid removal
of extracellular and intravascular
fluid volume excess could be safely
achieved via peripherally inserted
ultrafiltration.
The RAPID-CHF Trial (2005) was a
multi-center, randomized, controlled
trial (40 patients) that compared
the treatment effects of early UF
treatment of eight hours to diuretic
therapy for patients hospitalized for
decompensated HF of any etiology.
Diuretic resistance was known or
anticipated and patients had renal
insufficiency with creatinine greater
than 1.5. The volume loss in the group
with standard care with UF was 4,650
mL in 24 hours. The volume loss in
patients with standard care alone was

2,838 mL in 24 hours. Weight
loss was 2.5 kg in the standard
care with UF group as opposed
to 1.9 kg in the standard
care alone group. The study
concluded that UF was
superior to diuretic therapy
in salt and water removal, as
well as safe. The study also
concluded that there is no
clinical justification to delay
UF therapy until diuretics fail.
The EUPHORIA Trial
(2005) was a single center,
prospective study that looked
at 20 HF patients who were
frequently admitted for
recurrent decompensated
HF. Initial UF was started
within 12 hours of admission
and before any significant
administration of intravenous
diuretics and/or vasoactive
drugs. Ultrafiltration was able
to remove an average of 8,600
mL of fluid. Approximately
60 percent of patients were
discharged in less than
three days, with the average
hospitalization length of
stay being 3.7 days. In the
three months preceding
UF treatment, there were
10 hospitalizations by nine
patients. Following UF, only
one patient was readmitted for
acute decompensated heart
failure within 30 days.
The UNLOAD Study (2007)
carried the results of the
EUPHORIA Trial further. It
was a 200 patient (100 each
arm) randomized, multi-center
study comparing UF versus
Standard Care for acutely
decompensated heart failure.
After 48 hours of treatment,
the UF group demonstrated a
38 percent greater weight loss,
28 percent greater net fluid
loss, and improvement in a
Dyspnea score. At 90 days, the
UF group showed a 50 percent
reduction in re-hospitalization
episodes, 63 percent reduction
in total re-hospitalized days,

Figure 6

Figure 7

Figure 8

continued on page 20
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Figure 9

Figure 10

ultrafiltration as a class IIa
(strength of evidence B)
treatment for patients with
refractory congestion not
responding to standard
medical therapy.
In 2009, the Centers
for Medicare and
Medicaid Services
(CMS) announced that
HF readmissions have
a significant effect on
beneficiaries and their
families. Consequently,
measures for fiscal
year 2010 payment
determination will include
a measure to track
Figure 11

Figure 12

and 52 percent reduction
in unscheduled clinic /
ER visits. Of note, when
patients originally treated
with Standard Care were
readmitted, the average
length of stay on that
readmission was 8.25
hospital days.
The Heart Failure Society of
America (HFSA) recognizes in the
2006 guidelines that when congestion
fails to improve in response to diuretic
therapy, options to consider include:
a) sodium and fluid restriction, b)
increasing doses of loop diuretic, c)
continuous infusion of a loop diuretic,
and d) addition of a second type of
diuretic orally to enhance the loop
diuretic. As a fifth option, the 2009
Focused Update incorporated into the
ACCF/AHA 2005 guidelines recognize
20

readmissions for HF. According
to MedPAC, readmissions cost the
program $15 billion annually and
that potentially $12 billion of those
costs are preventable. Also noted
was that almost 26.9 percent of
Medicare patients are readmitted
to the hospital within 30 days.
Institutions therefore will not be
paid for Medicare patients with HF
who are readmitted within 30 days
of their discharge, regardless of the
most recent admitting diagnosis.

To prevent readmissions of the
advanced HF patients, particularly
those with end stage disease,
outpatient aquapheresis with the
Aquadex FlexFlow™ has been
planned. The Oklahoma Heart
Institute Heart Failure CARE
Center has taken steps to implement
outpatient aquapheresis for the
refractory HF patient. Specific
guidelines are being developed to
allow the high risk patient to have
access to treatment not routinely
offered. An outpatient code has been
created to account for outpatient
ultrafiltration. Refractory HF
patients at risk for recurrent hospital
admissions, approximately 10 pounds
or more over dry weight,
and not responding to high
doses of oral or outpatient
intravenous loop diuretics
(diuretic-resistant) will be
offered an 8 hour session
of outpatient ultrafiltration.
The program will entail
placement of peripheral
or central venous access
lines and an eight-hour
ultrafiltration session under
the supervision of the Heart
Failure CARE Center staff.
Those patients requiring
prolonged ultrafiltration
may be brought back
on successive days for
ultrafiltration until dry weight
is achieved. During these
sessions, serial hemodynamic
measurements,
anticoagulation status, and
hematocrit readings will be
obtained to monitor patient
status. Hematocrit readings
are obtained noninvasively on the
inflow line of the extracorporeal
ultrafiltration circuit and will aid in
determining intravascular volume
status. Flow and fluid removal rates
will be determined by the disease
state being treated as well as the
hemodynamic condition of the patient
(Figure 10).
By helping HF patients achieve dry
weight without the deleterious effects
of high dose diuretics, it is hopeful
that admission and readmission rates

for acute decompensated HF will be
minimized. In turn, by being near or
at dry weight by ultrafiltration, HF
patients have been shown to need less
diuretics to maintain adequate fluid
status, improve in functional class,
and have a better quality of life (Figure
11). Although the cost associated with
ultrafiltration initially may exceed
those of intravenous diuretics, the total
cost over time may be lower because
of the decrease in resource utilization
(particularly hospital admission and
readmission) for HF (Figure 12).
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By Raj H. Chandwaney, MD

THERAPEUTIC
HYPOTHERMIA

after Cardiac Arrest
Cardiac arrest is a major
cause of morbidity and mortality.
Approximately 300,000 out-ofhospital cardiac arrests occur
annually in the United States.
Another 100,000 in-hospital
cardiac arrests occur each year
in the United States. Survival
rates range from 1 to 5 percent
for patients with out-of- hospital
cardiac arrest versus 10 to 20
percent for patients with inhospital cardiac arrest.
ROSC or return of spontaneous
circulation refers to patients who
have been hemodynamically
stabilized with or without cardiac
resuscitation techniques after a
cardiac arrest. For those patients
who have ROSC, 40 percent
survive to hospital discharge,
but only 40 percent of those have
good neurologic recovery.
Permanent neurologic injury is
an important cause of subsequent
morbidity and mortality after
cardiac arrest.
The standard of care for
patients who are successfully
resuscitated from cardiac arrest
has been largely supportive.
Optimizing post-resuscitation
care has the potential to improve
early mortality caused by
hemodynamic instability and late
morbidity and mortality caused
by brain injury.
Until recently, therapeutic
options for treating the postcardiac arrest syndrome have
been limited. Two randomized
controlled trials published in the

New England Journal of Medicine
demonstrate that hypothermia
induction results in improved
outcome in adults who remain
comatose after initial resuscitation
from out-of-hospital ventricular
fibrillation cardiac arrest.
The Hypothermia After Cardiac
Arrest (HACA) study randomized
275 cardiac arrest patients with
ROSC who remained comatose to
either standard supportive care or
standard supportive care in addition
to 24 hours of induced hypothermia
to a target temperature of 33 degrees
Celsius1. Patients were cooled
using ice packs in addition to the
administration of chilled intravenous
normal saline. Successful cooling
to target temperature was achieved
eight to 12 hours after ROSC using
the simple cooling technique used
in the study (Figure 1). Fifty-five
percent of patients treated with
hypothermia were found to have
a favorable neurologic outcome
versus 39 percent of those treated
with normothermia (p=.009). This
translated to a significant reduction in
the death rate at six months, from 55
percent in the normothermia group to
41 percent in the hypothermia group
(p=.02; Figure 2). A retrospective
analysis of the study confirmed
that poor neurologic outcome at the
time of discharge from the hospital
predicted subsequent death over the
next six months. Although there was
no statistically significant increase of
complications in patients treated with
hypothermia, it is noteworthy that
continued on page 22
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several complications were found to
have more prevalent trends in patients
treated with hypothermia. These
complications included bleeding,
pneumonia, sepsis, pulmonary
edema, and arrhythmias.
The second study published in
the same issue of the New England
Journal of Medicine by Bernard, et
al. revealed similar findings2. The
investigators similarly randomized
77 patients with ROSC after cardiac
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arrest who remained comatose to
hypothermia or normothermia.
They found that the percentage
of patients with a good outcome
increased from 26 percent in the
normothermia group to 49 percent
in the hypothermia group (p=.046).
The mechanism of action
through which hypothermia
provides benefit to patients with
ROSC after cardiac arrest that
remain comatose is uncertain, but

several hypotheses exist. Cerebral
metabolic rate for oxygen is reduced
by 6 percent for every 1º Celsius
drop in temperature. Many chemical
reactions associated with reperfusion
injury may be suppressed, such as
free radical production, excitatory
amino acid release, calcium
shifts, mitochondrial damage, and
apoptosis. It is likely the combination
of a decreased cerebral metabolic rate
and the suppression of potentially
injurious chemical reactions lead
to the clinical benefit observed in
patients who remain comatose.
ILCOR (the International Liaison
Committee On Resuscitation) is
an international panel of experts
who publish evidence-based
recommendations advising health
care providers to improve the care
of cardiac arrest patients. Based
on the published findings in the two
randomized studies published in the
New England Journal of Medicine,
ILCOR published a statement strongly
supporting the use of hypothermia
in comatose survivors of cardiac
arrest in 20033. Similarly, in 2005,
the American Heart Association
concurred and published their formal
recommendations supporting the
use of therapeutic hypothermia in
comatose survivors of cardiac arrest
who have ROSC (Figure 3) 4.
Despite scientific evidence
supporting the use of mild
hypothermia in comatose survivors
of cardiac arrest, utilization of this
therapeutic modality has been low.
Nationwide, only 20-30 percent of
hospitals in the United States have
implemented hypothermia protocols.
In an Internet based survey5 of 13,272
emergency medicine, cardiology, and
critical care physicians, 74 percent of
U.S. respondents and 64 percent of
non-U.S. respondents had never used
therapeutic hypothermia. The most
often cited reasons for nonuse by
respondents were:
– “not enough data”
– “not part of Advanced Cardiac Life
Support guidelines“
– “too technically difficult to use.”
The first two reasons mentioned
above are not accurate. Undoubtedly,

there is sufficient published
scientific data available to convince
international experts to recommend
therapeutic hypothermia in published
guideline statements. The third
reason for nonuse by respondents
may have had some merit in the past.
The studies published in the
New England Journal of Medicine
used chilled saline and ice packs
to achieve hypothermia. Although
ice packs are readily available, they
can be problematic due to poor
temperature control, condensation,
and labor intensiveness. Overcooling
patients is the greatest risk of this
therapeutic modality, as it may
lead to refractory life threatening
arrhythmias. Condensation from ice
packs can leave patients and their
immediate surroundings wet, which
can be hazardous to healthcare
personnel if patients require
electrical defibrillation for recurrent
arrhythmias.
Fortunately, the biomedical
industry has responded, and we now
have technologies that allow us to
rapidly cool patients with precision,
while being less labor intensive
and safer. Currently, many cooling
techniques exist including surface
cooling methods, vascular cooling
methods, and intracavitary cooling
methods. A detailed discussion
involving each of these cooling
methods is beyond the scope of this
article, but each method clearly
has its respective advantages and
disadvantages.
Once again, Oklahoma Heart
Institute is setting the standard for
cardiovascular care in northeastern
Oklahoma by implementing the first
therapeutic hypothermia protocol in
the region. Oklahoma Heart Institute
has adopted a protocol which has
been in use at the University of
Chicago for several years. The
protocol combines an intravascular
cooling technique (chilled normal
saline bolus) with modern surface
cooling technologies that employ
precise thermostatic control of body
temperature to avoid overcooling
during the 24-hour cooling phase
(Figure 4). Comatose survivors

of cardiac arrest presenting to
Oklahoma Heart Institute within
six hours after ROSC are being
evaluated for the treatment
protocol. Relative exclusion
criteria to be considered include
refractory shock, refractory
ventricular arrhythmias, significant
preexisting neurologic impairment,
severe coagulopathy, end-stage
terminal illness, and other causes
of coma (overdose, intoxication,

physicians to implement hypothermia
protocols with more convenience and
precision. Hopefully, these advances
will broaden the use of therapeutic
hypothermia so that many more
patients can benefit from its efficacy.
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Figure 3

2005 AHA Guidelines for CPR and ECC.
s Unconscious adult patients with ROSC after out-of-hospital
cardiac arrest should be cooled to 32ºC to 34ºC (89.6ºF to 93.2ºF)
for 12 to 24 hours when the initial rhythm was VF (Class IIa).
s Similar therapy may be beneficial for patients with non-VF arrest
out of hospital or for in-hospital arrest (Class IIb).
Circulation. 2005; 112:IV-84-IV-88.

stroke, hypoglycemia, infection,
seizure, or head trauma).
In conclusion, cardiac arrest
is a major cause of unexpected
death. Survivors of cardiac
arrest who have significant
neurologic impairment have high
rates of subsequent morbidity
and mortality. Mild therapeutic
hypothermia dramatically
improves rates of survival with
meaningful neurologic recovery
after cardiac arrest. Nationwide,
utilization of therapeutic
hypothermia continues to be low.
Advances in technology now allow
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