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County medical societies work
together in meeting the needs of
physician members at both the local
and state level. There are currently 112
local medical societies in Texas. The
Potter-Randall County Medical Society
(PRCMS) was organized in 1903 by 18
local physicians. It currently consists
of 352 active physicians, both primary
care and specialists, as well as residents
in training. The mission statement of
the PRCMS is to “nurture the continued
advancement of scientific knowledge and
to maintain unity and harmony among all
members of the profession.”

Local medical societies also promote
the art and science of medicine and the
betterment of public health. The next
issue of Panhandle Health (after this
one) will explore how art in its many
forms relates to the values and practice
of medicine, as well as specific articles
on the art of certain cultures. If you find
this appealing and have any interest in
writing, Dr. Steve Urban, our Editor-In-
Chief, would love to hear from you (email
address: steven.urban@ttuhsc.edu).

Medical societies also have a tradition
of activism on behalf of practitioners.
This fall, our local chapter hosted a

| President’s Message

by Nicole Lopez, MD, FAAFP

CME event that featured Texas Medical
Association president, Dr. Rick Snyder,
who provided a well-attended legislative
update. Dr. Snyder returned to Amarillo
in January along with TMA Executive
Vice President and CEO, Michael
Darrouzett, for our Annual Meeting and
officer installation ceremony.

The PRCMS elects delegates each year
to represent the Panhandle in the TMA
House of Delegates. As part of TMA’s
largest caucus, the Lone Star Caucus, our
members advocate for issues that affect
our state, physicians, and members of
our community, working with our col-
leagues from around the state to advance
TMA’s mission to improve the health of
all Texans. Last year, access to meaning-
ful health care coverage, maternal health,
fighting scope of practice creep, working
to address the opiate and mental health
crises, and physician burnout were all
key issues that our delegates helped to
address.

The PRCMS also supports addressing
important issues impacting healthcare
in the Amarillo area, such as protecting
the physician-patient relationship and
promoting public health. Our Medical
Alliance supports our mission and par-

Schedule your recurring gift and
become a Pulse Donor today!

Be the heartbeat of TMA Foundation

For more information or to schedule your

Marilyn Anderson at marilyn.anderson@

Pulse Donor gift, contact TMAF at
(800) 880-1300, ext. 1466, email

texmed.org or visit www.tmaf.org.

TEXAS MEDICAL
ASSOCIATION

FOUNDATION
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ticipates in TMA’s Hard Hats for Little
Heads program every year at Christmas.

Our society is planning an event this
April for women physicians in Amarillo
as an opportunity to network with other
female colleagues in our community. We
hope to meet at least twice each year to
help build these important relationships.
Our retired physicians group also is very
active and plays an important role in our
society. If you have not read the Winter
issue of Panhandle Health, I encourage
you to take a look, as it focuses on many
respected physicians in Amarillo who
have contributed greatly to our commu-
nity.

I hope that you will consider becom-
ing more active in our local county
medical society, and I would welcome
inquiries about participation in the Board
of Directors from those who are inter-
ested.

Happy Spring!

Our Next

Issue Of
Panhandle Health

Features:

Medicine and
the Visual Arts
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his issue of Panhandle Health fea-

tures Cardiovascular Diseases.
The World Health Organization ranks
Cardiovascular Disease as the leading
cause of death globally, taking an esti-
mated 17.9 million lives each year. It is a
devastating health problem in our com-
munity as well. The Spring 2024 issue of
Panhandle Health includes articles on
common cardiovascular conditions such
as heart failure, coronary artery disease,
congenital heart disease, peripheral arte-
rial disease, and several more, written by
some of our community’s leading prac-
titioners. We hope that you enjoy it and
that you learn and profit from it.

On March 30th, we will celebrate
Doctor’s Day, which was first observed in
1930. A physician’s wife, Eudora Brown
Almond, decided to declare a day in
honor of all doctors. The red carnation
was chosen as the symbolic flower for
National Doctors Day.

If you are one of the few physicians
who have not paid your dues for 2024,
note that the DROP DATE was MARCH
1, 2024. The physicians roster goes to
press shortly thereafter and will include
only members whose dues are current.

Executive Director’s Message

by Cindy Barnard, Executive Director

Finally, PRCMS appointments to our
Boards and Committees are now ongo-
ing. If you are interested in serving on
one of these, please call the Society office
at 806-355-6854 or email prems@sudden-
linkmail.com. The core of the Society is its
volunteers. We truly need you.

Achanging of the guard has occurred
at the Alliance, and Madeline
Lennard and I are excited to continue
Tricia’s good work to serve and support
the Potter-Randall medical community
alongside the board.

Planning is underway for a fun year
of Alliance activities. Please join us on
March 13 from 5:30-7:30 at Amarillo
County Club to congratulate the 2024
medical school class on their residency
matches and encourage them to return
to Amarillo to practice. We would love to
have as many specialties as possible rep-
resented. If you can make it, please come!
We are also looking forward to celebrat-
ing Doctor’s Day at the end of March.

Message from the Potter-Randall
County Medical Alliance

by Alena Martin, President & Madeline Lennard, Co-President

If you and your spouse/partner are
not current alliance members, please
visit www.texasmedalliance.org to join
and take advantage of the auto-re-

newal option. We love a one-and-done
moment! There’s no better way to sup-
port our local physicians, medical stu-
dents, and their families!

N

Are You
Connected With
TMA?

Follow, like, tweet, and engage
with us on social media.

TEXAS MEDICAL
ASSOCIATION

Physicians Caring for Texans
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he CDC publishes yearly morbid-

ity and mortality data through the
National Center for Health Statistics.
During the throes of the pandemic,
we watched as the mortality numbers
for Covid-19 rose precipitously, up to
416,893 deaths in 2021 (with provi-
sional data for 2022 still pending publi-
cation). Yet, despite the horrible loss of
life, Covid was not the major cause of
mortality. Unfortunately, cardiovascular
disease continues to be the number one
cause of death in the United States, with
the CDC attributing 695,547 lives lost
in 2021. Globally, WHO data show that
heart disease accounted for a third of all
deaths prior to Covid-19. This issue of
Panhandle Health is dedicated to explor-
ing new concepts, therapies, and preven-
tion strategies for treating and managing
our number one health threat.

Although the problem is sometimes
overlooked, children suffer from congeni-
tal and developmental cardiovascular dis-
ease. Dr. Srilatha Alapati and resident Dr.
Sangeeta Dammu from Texas Tech have
provided us with an extensive review on
exercise recommendations for children
with congenital heart defects.

. Guest Editorial

by Sheryl Williams, MD

Prevention is key to reducing the inci-
dence of cardiovascular disease in the
first place. We have an excellent article by
Rachel Hutto delving into the complexi-
ties of diet and heart health, with specific
recommendations from the American
Heart Association Dietary Guidance for
Cardiovascular Health. Along those same
lines, Dr. Alan Keister has detailed the
Primary Care Physician’s role in cardio-
vascular health and prevention. However,
not all cardiovascular disease is medi-
ated by atherosclerosis. Dr. Scott Milton
reviews the continuing impact of rheu-
matic fever and rheumatic heart disease
on global morbidity and mortality from
heart disease. And not to be ignored is the
role of peripheral artery disease (PAD) as
a marker for coronary artery disease. Dr.
David Langley has contributed a detailed
review of risk factor reduction and treat-
ment for PAD.

Our local cardiologists have con-
tributed to this issue by detailing their
approaches to new and improved treat-
ment modalities. Dr. David Brabham has
a specialized clinic for congestive heart
failure patients and details their approach
for the major types of heart failure. Matt
Parker, Vice President of Cardiovascular

of your practice

PHYSICIANS BUSINESS
SERVICE

We tailor our service to meet the needs

PROFESSIONAL

MEDICAL
BILLING

Services at BSA, provides an up-to-date
account of the role that percutaneous
transcatheter techniques are playing in
the management of aortic stenosis. Dr.
Rajesh Nambiar and his medical stu-
dent co-author Jithin Kurian review the
devastating occurrence of sudden car-
diac death, as well as methods of treat-
ment and prevention. Dr. Paresh Rawal
describes a patient with refractory angina
and unfavorable anatomy who responded
to complex intervention, requiring sup-
port with the Impella® heart pump.

Finally, long-term contributors Dr.
Rouzbeh Kordestani and Dr. Steve Urban
take us on a journey into the history of
the cardiac catheterization procedures.
Rounding out the issue, our Texas Tech
Internal Medicine resident representative,
Dr. Basak Basbayraktar, has put together
a case report and literature review of DC
cardioversion and sinus node dysfunc-
tion.

Cardiovascular disease is the elephant
in the room when discussing the most
prevalent mortality threat in our nation
and the world. New advances are being
made every year to help prevent and treat
the many faces of this chronic condition.
We hope you enjoy this issue.

806.355.6593 | 800.769.8151

MEDICAL BILLING | CREDENTIALING

CONSULTING
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Heart failure is a difficult clinical
problem. The burden of disease
on patients suffering from heart fail-
ure and on the healthcare system is high
and is increasing as the population ages.
Significant resources have been applied to
develop therapy and strategies to mitigate
the burden of heart failure on the popu-
lation. Fortunately, over the past decade,
there have been advances in the medical
therapy, meaningful differentiation of the
types of disease, and a better understand-
ing of how to deliver medical care to this
population. There are three different types
of heart failure that will be discussed:
heart failure with reduced ejection frac-
tion (HFrEF), heart failure with preserved
ejection fraction (HFpEF), and acute
decompensated heart failure (ADHF). A
brief review of the most important and
most recent literature will be presented.
Data providing a scientific rationale sup-
porting full treatment will be presented,
showing the benefit of more complete and
thorough treatment. Lastly, discussion
will focus on how our clinic approaches
the complexities of meeting the needs of
these patients as their disease progresses.

HEART FAILURE WITH REDUCED
EJECTION FRACTION (HFrEF)

The impact of heart failure with
reduced ejection fraction has been well
recognized for decades. There have
been steady advances in medical ther-
apy starting in the mid-1980s. How to
apply these advances in concert has not
been as easy to discern. With choices of
8 to 10 possible medicines for heart fail-
ure, these questions arise: which medi-
cine do we start first, how do we combine
the therapy, and when have we reached
maximal medical benefit from therapy?
Difficult questions indeed. The concept
of quad therapy has been advanced in the
heart failure guidelines (1). Quad ther-

apy includes: evidence-supported beta
blocker, renin-angiotensin-aldosterone
system blockade, an aldosterone antago-
nist, and SGLT 2 inhibitors.

Sacubitril/valsartan (Entresto) is the
preferred therapy in the RAAS blockade
family. Sacubitril has a novel mechanism;
it inhibits neprilysin, a member of the
neutral-endopeptidase family. Neprilysin
is an enzyme that breaks down Brain
Natriuretic Peptide (BNP), a peptide that
is released as result of increased left ven-
tricular pressure. BNP promotes sodium
and thus volume excretion. Initially, BNP
gained prominence as a diagnostic tool,
first to differentiate heart failure from
other causes of shortness of breath, and
then as a prognostic tool to assist in guid-
ing care of patients with heart failure. It
is clear now that the purpose of endoge-

Management of Heart Failure in the New
Millennium

by David Brabham, MD

nous BNP is to assist with fluid balance
in the cardiovascular system. Inhibiting
neprilysin prevents the breakdown of
endogenous BNP, and the higher BNP
level increases its benefit to the patient
with heart failure. Furthermore, a second
action of BNP is promotion of vasodila-
tion, also a benefit to the struggling heart.
But the action of sacubitril deleteriously
promotes angiotensin (AT) as well; this
necessitates the addition of valsartan to
block the effect of AT.

The pivotal trial for Entresto was the
PARADIGM-HEF trial, reported in 2014
(2). Entresto was compared to enalapril
in symptomatic patients with ejection
fraction of 35% or less. The trial design
included a run-in period where patients
were given escalating doses of Entresto
and then enalapril, so that only patients

CENTRAL ILLUSTRATION: Relative Risk Reduction of Different
Pharmacological Treatment Combinations for Heart Failure
LY Treatment All-Cause Mortality HR  (95%CI)
ARNI + BB + MRA + SGLT2 — 0.39 (0.31-0.49)
ARNI + BB + MRA + Vericiguat —— 0.41(0.32-0.53)
ARNI + BB + MRA + Omecamtiv —_— 0.44 (0.36-0.55)
ACEI + BB + Dig + H-ISDN —— 0.46 (0.35-0.61)
ACEl + BB + MRA + IVA —_— 0.48 (0.39-0.58)
ACEI + BB + MRA + Vericiguat —_— 0.49 (0.39-0.62)
ACEI + BB + MRA + Omecamtiv —— 0.52(0.43-0.63)
ARNI + ARB + BB + Dig - 0.65 (0.55-0.76)
ARNI + BB + MRA —_— 0.44 (0.37-0.54)
ACEI + BB + MRA — 0.52 (0.44-0.61)
ACEl + MRA + Dig — 0.66 (0.56-0.78)
ACEI + BB + Dig —-— 0.68 (0.59-0.78)
ARB + BB + Dig —-— 0.73 (0.64-0.83)
ACEI + ARB + Dig —— 0.83 (0.72-0.96)
Dig + H-ISDN e 0.67 (0.53-0.86)
ARNI + BB — 0.58 (0.50-0.68)
ACE| + BB —— 0.69 (0.61-0.77)
ARB + BB S 0.74 (0.66-0.82)
ACEI + Dig | 0.87 (0.78-0.98)
ARB + Dig - 0.94 (0.84-1.05)
BB s 0.78 (0.72-0.84)
ACEI - 0.89 (0.82-0.96)
ARB 0.95 (0.88-1.02)
Dig 0.99 (0.91-1.07)
PLBO 1.00
0.25 0.5 1 2
Tromp, J. et al. J Am Coll Cardiol HF. 2022;10(2):73-84.
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who tolerated the maximum doses of
therapy were randomized. The primary
endpoint was composite of heart failure
hospitalization (HFH) and CV death.
After a mean follow-up of 27 months, the
primary endpoint was reached in 21.8%
of the Entresto group versus 26.5% in the
enalapril group for a relative risk reduc-
tion of 20% and an impressive absolute
risk reduction of 4.7%. Other interesting
aspects of the trial were some of the inclu-
sion criteria. New York Heart Association
class II (symptomatic with usual activ-
ity) comprised 75% of the randomized
patients. This emphasizes that this ther-
apy is not designed for patients who have
failed other therapies and are in a clini-
cally difficult state but rather for patients
who are less ill on the heart failure spec-
trum, with the goal of preventing progres-
sion of this disease. Secondly, it should be
noted that patients had to have a systolic
blood pressure of greater than 95 mmHg
to be randomized in this trial. Finally,
the individual end points (HFH and CV
death) were each statistically significantly
better in the Entresto group.

The guidelines discuss RAAS block-
ers as one of the four pillars of heart fail-
ure treatment. For more than 15 years,
angiotensin converting enzyme inhibitors
(ACEi) were considered the cornerstone
of heart failure treatment. Angiotensin
receptor blockers (ARB) were consid-
ered to be non-inferior to ACEi. In our
practice, the use of an ACEi, namely lis-
inopril, was the standard for many years
(although the benefit appears to be a
class effect).. The use of ACEi has gener-
ally been preferred over evidence-based
ARB, except when cough or other side
effects preclude ACEi usage. As for evi-
denced-based ARB, valsartan and can-
desartan have the most robust data, with
losartan having less robust effect on heart
failure outcomes. The use of ACEi or
ARB is now relegated in the guidelines to
second-line therapy, especially in symp-
tomatic patients. The cost of Entresto has
caused some issues with access, especially
in the first few years following its FDA
approval. We have had significant success

10 PANHANDLE HEAL‘IH SPR\NG 2024

helping our patients access this therapy,
but it has required directed resources to
aid with approval.

Evidence-based beta blockers have
been a second cornerstone of HFrEF care
since the mid-1990s. The US carvedilol
trial, CIBIS and MERIT trials (for carve-
dilol, bisoprolol, and metoprolol succi-
nate, respectively) showed robust benefit
in reducing heart failure hospitalization
and CV death, with a fairly consistent
magnitude of benefit. Multiple iterations
of trials demonstrated relative risk reduc-
tion of 25% and absolute risk reduction
of 5%, favoring beta blocker therapy.
For the most part, beta blockers were
tested as monotherapy, as the ACEi trials
were conducted separately. It should be
clearly stated that beta blockers that are
not carvedilol, bisoprolol, or specifically
metoprolol succinate should be avoided,
as they lack data suggesting benefit.
Numerous trials have showed no benefit
outside of these 3 specific therapies; so a
class effect should not be inferred.

Aldosterone antagonists were added
to ACEi and evidence-based beta block-
ers in the early 2000s. The RALES trial
studied spironolactone versus placebo
in NYHA class III-IV patients who were
on maximally-tolerated ACEi and many
who were also on beta blockers (3). The
primary endpoint was death from any
cause. In this ill population, after only 24
months on the trial, death occurred in
46% of patients receiving placebo and in
35% of patients receiving spironolactone,
for a relative risk reduction of 35%--an
impressive reduction indeed. In the sub-
sequent EMPHASIS trial (4), class II-1V
patients with HFrEF were randomized to
eplerenone or placebo and were followed
for a median of 21 months. The primary
endpoint was a composite of HFH and
CV death. In patients receiving placebo,
25.9% experienced the primary end-
point compared with 18.3% of patients
receiving eplerenone—also an impressive
37% relative risk reduction. RAA system
blockers and beta blockers were concom-
itantly administered in greater than 90%

and 85% of the trial patients, respectively.
As a result, aldosterone antagonists have
been added as a third pillar of medical
therapy in the treatment of HFrEF. There
had been some hesitation regarding the
use of this important therapy because of
the danger of hyperkalemia. In our clinic,
we routinely check potassium and creat-
inine levels on the day we start therapy,
the day we change therapy, and a week
after either of these.

SGLT?2 inhibitors have had an increas-
ing role in reduction of cardiovascular
outcomes over the past ten years. Initial
pivotal trials were designed to show bene-
fit in glycemic control and potential ben-
efit in cardiovascular outcomes. From
data in the initial trials, it became clear
there were significant pockets of bene-
fit, especially in preventing heart failure.
From this initial data, numerous trials
have been conducted to test the benefit of
SGLT 2 inhibitors in patients with heart
failure, both with and without diabetes.

Sodium-Glucose Transport 2 (SGLT
2) protein inhibitors are the final pillar
of quad therapy. In 2020, the results of
the EMPEROR-Reduced trial were pub-
lished (5). Empagliflozin was compared
to placebo in symptomatic patients with
ejection fraction of 40% or less. After a
median trial duration of 16 months, the
primary endpoint of HFH or CV death
occurred in 19.4% of patients receiving
empagliflozin and in 24.7% in patients
receiving placebo. There are several
important observations from even a cur-
sory review of this data. Despite so-called
modern heart failure therapy, almost 25%
of patients experienced either HFH or CV
death; this brings attention to the signif-
icant residual burden of HFrEF despite
the existing therapies. Furthermore, there
was an additional 5.3% absolute risk
reduction in clinically important events
despite concomitant guideline-based
care. The magnitude of this reduction is
similar to the previous cornerstones of
care, when patients had little in the way
of concomitant therapy. The benefit was
seen in patients with and without diabe-



tes. Hypoglycemia was not more com-
mon in the nondiabetic patients. The
result was even more impressive because
of the short follow-up of the trial; the trial
was stopped early because of the signifi-
cant findings.

There are clinical challenges to pro-
vide modern medical care to patients
with HFTEF. We are tasked with institut-
ing these four pillars of care in patients
with variable financial access to these
therapies. Furthermore, there is not clear
direction on which therapy to institute
first and on the stepwise addition of ther-
apy. It is likewise challenging to escalate
the dose of each medicine to its max-
imal observed benefit. Our clinic has an
approach to these issues that will be fur-
ther elucidated.

HEART FAILURE WITH PRESERVED
EJECTION FRACTION (HFpEF)

It has been well established that heart
failure with preserved ejection fraction
causes significant morbidity and mor-
tality. Indeed, several registries have
shown that outcomes between HFrEF and
HFpEF are similar. Furthermore, treat-
ment for HFpEF has been dominated by
negative trials since the study of the dis-
ease process was instituted. The corner-
stone of treatment for HFpEF has been
aimed at the presumed cause, such as
hypertension, sleep apnea, or atrial fibril-
lation, for lack of better data. This past
decade, however, has offered several new
therapies that have only modest proven
benefit but at least offer hope that some-
thing might help. The heart failure guide-

Fund Your

Shot Clinic

Apply for a TMA grant
TMA’s Be Wise — Immunize®™
offers grants of up to $2,500
to fund vaccination events.
Apply today:

Visit www.texmed.org/bewise
Be Wise — Immunize is a joint initiative led

by TMA physicians and the TMA Alliance,
and funded by the TMA Foundation.

lines have adopted 3 therapies that should
be considered, despite this modest statis-
tical benefit: Entresto, SGLT 2 inhibitors,
and aldosterone antagonists.

After numerous negative trials, the
TOPCAT trial results were received
eagerly (6). There was significant hope
that aldosterone antagonists might offer
good news in the treatment of HFpEF.
In this trial, spironolactone was com-
pared to placebo for a mean of 33 months
in symptomatic patients with ejection
fraction 45% or greater, but the trial
was clearly and disappointingly nega-
tive. Interestingly, the results differed
regionally. It was found that, in eastern
Europe and Russia, the benefit was non-
existent but, in Argentina, Canada, Brazil,
and the United States, spironolactone
showed benefit. In review of the data, it
was determined that a metabolite of spi-
ronolactone was lacking in around 30%
of patients from Eastern Europe and
Russia versus only 3% in the Americas.
This, along with numerous other incon-
sistencies that were uncovered, suggested
that compliance was entirely different
between the two regions. In the Americas,
the TOPCAT study showed statistically
significant benefit (18% reduction in pri-
mary composite endpoint of HFH, CV
death or aborted cardiac arrest). The road
to understand the inconsistencies was
long but ultimately led the conservative
US Food and Drug Administration to
approve spironolactone for use in HFpEF
in 2020.

In the PARAGON trial, sacubitril/ val-
sartan was compared to valsartan (7). The
trial results (reported in 2019) were dis-
appointing. Symptomatic patients were
included if the ejection fraction was 45%
or greater and if they were able to toler-
ate high dose therapy in a run-in period.
The primary end-point was a composite
of HFH and CV death. The hazard ratio
was 0.87 with p value of 0.06, narrowly
missing statistical significance. The results
of this trial initially discouraged the wide-
spread use of this therapy in our clinic.

The results of the EMPEROR-
Preserved trial were met with great excite-
ment, as this was the first trial to show
statistically significant benefit in the treat-
ment of HFpEF. Patients were included if
they had symptomatic heart failure with
ejection fraction of greater than 40%.
They were followed for a median of 26
months for the primary composite out-
come of HFH and CV death. There was
a statistically significant reduction in this
composite end-point of more than 3%
(from 17.1% down to 13.8), a 21% reduc-
tion in the sacubitril/valsartan cohort.
The end-point was mainly driven by a
reduction in heart failure hospitalization,
rather than CV death. Again, this was the
first trial of a medical therapy to show
any statistically significant benefit in this
prevalent and difficult-to-treat entity.
While the numeric benefit is modest, the
length of follow-up is fairly short for this
disease process. The magnitude of bene-
fit over a longer period is yet to be deter-
mined, but it is hoped that benefit will
continue to increase.

In our clinic, we aggressively pursue
treatment of HFpEF. With an EF greater
than 40%, abnormal BNP and symptoms,
we start Entresto and an SGLT 2 inhibi-
tor. We routinely halve the loop diuretic
frequency because of the observed
potency in decongesting the patient with
use of Entresto. We have found that, if we
do not reduce diuretic frequency, patients
have significant side effects from volume
depletion with orthostasis or fatigue. The
observed benefit in our clinic has been
stark. It is certainly difficult to observe
decrease in the endpoints of CV death
and decreased heart failure hospitaliza-
tion, but it has not been difficult to see the
symptomatic improvement in patients.
Prior to 2020, our approach was mainly
to control blood pressure and volume
status, and to add spironolactone. The
effect was obvious in a small minority
of patients, but most patients had little
apparent benefit. It has been encouraging
to see so many patients improving clin-
ically since starting this more aggressive
approach. We add spironolactone if vol-
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ume remains a significant issue after the
Entresto has been escalated to the highest
dose, if the creatinine remains below 1.8
and if the potassium is less than around
4.5. We have seen in real time the devel-
opment of successful treatment of a diffi-
cult-to-treat entity.

ACUTE DECOMPENSATED HEART
FAILURE (ADHF)

In all the trials mentioned so far,
heart failure has been a chronic prob-
lem. Patients included in the trials have
had to be symptomatic, generally with
class II-IV symptoms. These trials have
not studied an entirely different pheno-
type of patients, those with acute decom-
pensation or de novo heart failure. The
outcomes of people with an acute decom-
pensation are different than patients with
chronic heart failure. Rehospitalization
occurs in 25% of patients with ADHF in
the first month and in 60% in the first 6
months following an acute decompensa-
tion. It is not a foregone conclusion that
patients will respond to treatment for
ADHF with reduced or preserved EF as
they do for chronic HFrEF or HFpEF.
This concept is an active area of research
with several trials published in the past
couple of years.

The EMPULSE trial studied the effect
of empagliflozin on acute heart failure
regardless of ejection fraction (8). In the
EMPULSE trial, 566 patients were ran-
domized to receive empagliflozin or pla-
cebo with median time to randomization
3 days from admission to the hospital. A
win-ratio statistical analysis was used, so
that fewer patients would be needed to
show benefit. A full discussion of this new
statistical strategy is beyond the scope of
our topic but, briefly, the win-ratio ana-
lyzed 4 outcomes and gave preference
in a hierarchical manner. Multiple out-
comes can be tested at once to produce
a general answer as to which therapy is
most effective. In this trial, death from
any cause, heart failure event frequency,
time to heart failure event, or 5 point or
greater difference in change of Kansas
City Cardiomyopathy Questionnaire
Total Symptom Score (KCCQ-TSS) were
the outcomes tested. Each patient receiv-
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ing empagliflozin was tested for each
outcome in the mentioned order against
a patient receiving placebo and, if the
outcome was present, a winner was deter-
mined. If there was no winner then it
was considered a tie. Ultimately, the win
ratio of clinical benefit was 53.9% in the
empagliflozin group versus 39.7% in the
placebo group, indicating a 36% benefit
for the empagliflozin group. The power of
this win-ratio study was apparent in see-
ing a benefit in so few patients at only a
90 day follow-up period. While the results
are not intuitive, it is provocative that
benefit can be observed so quickly in so
few patients.

Entresto was tested in patients with
40% or less ejection fraction who were
hospitalized for acute heart failure in the
PIONEER trial (9). Enalapril was given
to the comparator group. This trial had a
serologic endpoint. The primary endpoint
was the time-averaged proportion change
in the NT-proBNP concentration from
baseline through 4 to 8 weeks. In our
clinic we routinely use serologic changes
to define risk for rehospitalization and to
guide follow-up for these difficult-to-treat
patients. There was a greater reduction in
the NT-proBNP in the group receiving
Entresto vs the group receiving enalapril.

There are few completed trials show-
ing how to treat patients with acute heart
failure with reduced or preserved ejection
fraction. Presently, there are numerous
medicines being tested in acute heart fail-
ure. Many of these will have significant
overlap with our strategy in treatment of
chronic heart failure. We eagerly await
these results, as currently we must make
assumptions that quad therapy for HFrEF
or triple therapy for HFpEF is beneficial.
Indeed, in our clinic, we apply significant
resources to the institution of these thera-
pies with clinical follow-up and escalation
of the medicines to recommended doses.

OUR APPROACH

We have a program in our clinic that
provides escalation of therapy, clinical
follow-up, and screening for side effects
or failure of therapy. In our pursuit to
meet the needs of this ill population,

it has become clear that the single most
important feature to the care of these
patients is the frequency of the follow-up.
This has provided a strain on our system
but by, using a multi-disciplinary team
approach, we are better able to safely
meet the patients’ needs.

We have a team for our heart failure
care. Two nurses work in the hospital to
assist with care of all of the hospitalized
patients. They are knowledgeable regard-
ing the importance of identifying ADHF
patients, so that appropriate medical
therapy can be initiated and appropriate
follow-up arranged. A case manager, spe-
cifically trained in heart failure, ensures
a seamless transition from the hospi-
tal to the home setting. This includes a
detailed medicine reconciliation and an
appointment within 7 days of discharge,
preferably 2 or 3 days. A physician or
non-physician provider (NPP) such as a
Physician Assistant or Nurse Practitioner
sees the patient to discuss the adequacy
of treatment after discharge. Most com-
monly, patients will be seen weekly for a
month and then bi-weekly or monthly,
depending on the success of management
and the patient-specific understanding of
the heart failure treatment. We have tried
using heart failure-trained nurse phone
calls as suggested in some studies, but this
has been inadequate to convey the seri-
ousness and high likelihood of decom-
pensation to this patient population. For
patients unable to keep this rigorous fol-
low-up schedule, we offer telehealth visits
to serve the process of escalating therapy
and to convey the important information
patients need to have clinical success. We
provide a binder that explains the disease
process, the signs of decompensation,
the purpose of each medicine and allows
them to track their weight, blood pres-
sure, and medicine changes over time.

In general, patients remain on an
intensive track for 3 months--some-
times more based on the support and
educational needs of the patient. As the
patients reach maximal medical benefit,
we hope that they are at the highest toler-
ated recommended doses of each therapy:
Entresto 97/103 twice daily, carvedilol

| continued on page 14
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25mg twice daily, Empagliflozin 10mg
once daily, and spironolactone 25mg
once daily. In order to achieve these
doses, the team practices protocol-driven
care, so the nurses can titrate safely. Our
protocol is less aggressive than suggested
in the STRONG HEF trial, but we believe
our strategy to be safe and well tolerated.
We start SGLT 2 inhibitors in the hospital
as they have significant benefit and have
minimal impact on blood pressure, kid-
ney function, and serum potassium. We
try to start Entresto at 24/26 twice daily in
conjunction with carvedilol 6.25mg twice
daily while the patient is still in the hos-
pital. This strategy works well so long as
the systolic blood pressure is greater than
100 mmHg. Frequently, aggressive diure-
sis impedes this approach as blood pres-
sure and kidney function can be affected.
We routinely decrease the diuretic fre-
quency by half with the institution of this
therapy. It is our habit to double either
Entresto or carvedilol on a weekly basis
so long as the patient is not having ortho-
stasis, regardless of blood pressure. If the
patient is having significant orthostasis
or fatigue thought to be due to low blood
pressure or volume depletion, we assess
whether it would be appropriate to fur-
ther decrease diuretic frequency, wait
another week before doubling a medi-
cine, or both. With this strategy, patients
virtually always achieve maximal doses
within 2 months. As stated, this is slower
than the scheme shown to be effective in
STRONG HF trial. Laboratory exam with
chemistry and BNP are performed on the
day of change of a medicine and a week
later.

This is an intensive process that we
have developed over the past 10 years.
We have found that patients are often
unable to report decompensation regard-
less of understanding the disease process
or sophistication. Furthermore, patients
struggle to be motivated to take higher
doses of therapy. Achieving these thera-
peutic goals requires a large team of ded-
icated professionals and protocol-driven
care. We realize that this is a work in
progress, and all members of the team are
encouraged to give input to improve effi-
ciency, safety, or communication.
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Our team had made significant prog-
ress to achieve our goals to maximize
therapy. We had a belief that maximal
doses of Entresto and carvedilol were
important based on the clinical trials.
Further, we believed that adding classes of
therapy until quad therapy was achieved
was important as long as patients
remained symptomatic with careful his-
tory-taking. We were gratified to see the
work by Tromp et al published in 2022
in JACC Heart Failure (10). They pro-
duced a meta-analysis compiling HFrEF
trials since the 1980s. With this newer
technique, magnitudes of benefit can be
observed and compared between combi-
nations and additions of therapies. We
laminated the accompanying table and
posted it throughout the clinic so that
everyone who participates in the care of
this needy population can have a visual
reminder of why we spend so much of out
resources in escalating care.

A brief look at how to interpret this
forest plot is warranted (see Table 1). This
particular graph refers to mortality in
patients with HFrEF. If a patient receives
the standard care of 2000 (ACEi and
beta blocker), the hazard ratio is 0.69, a
31% reduction. If standard care for 2005
is adopted by adding spironolactone the
hazard ratio is 0.52, a 48% reduction.
If standard care in 2014, substituting
Entresto for ACEi and keeping spirono-
lactone and beta blocker, then the hazard
ratio is 0.44, a 56% reduction. Lastly, if
2021 care is achieved by adding an SGLT
2 inhibitor to Entresto, beta blocker, and
spironolactone, then the hazard ratio is
0.39, a 61% reduction. This stepwise look
at escalation of care over time validates
our approach to pursue full care as quad
therapy.

There is no doubt that heart failure
care is evolving. Differentiating the dis-
ease entities into HFrEF, HFpEF, and
ADHEF helps to better define treatment
strategy and follow-up care. Additional
therapies provide exciting but challenging
opportunities to decrease the burden of
heart failure on the patient, the hospital,
and the financial system and to improve

the length of life meaningfully. We have
adopted a team approach that incorpo-
rates nurses, medical assistants, NPPs,
and physicians. It is our hope to include
pharmacists, nutritionists, and rehab spe-
cialists in the future.
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Hole in the Heart - Can | run with my Peers?

by Sangeeta Dhammu MD, PGY2 & Srilatha Alapati MD, FACC, FAAP

Congenital heart defects (CHD) are
one of the most common congenital
defects we encounter, occurring in eight
per 1000 live births. We are seeing strik-
ing improvements in survival with palli-
ative or corrective heart surgery, and we
now have more adult patients than pedi-
atric patients alive with congenital heart
defects. While this is amazing news, it
is the job of caregivers and providers to
make their lives as close to normal as pos-
sible.

There is enough research to state
that “exercise is for everyone”, and that
includes most children with congenital
heart defects. Cardiologists agree that
routine regular exercise is beneficial for
all children including ones with complex
congenital lesions. “You need to get out
more, work out, play outside.” This means
something completely different when you
have a child with CHD. While some care-
givers are overly cautious and restrict all
activity, others might not have enough
information and allow activities that are
unsafe and result in the feared compli-
cations associated with these conditions.
Still, there is an overwhelming amount of
information about benefits from exercise
including reduced risk of heart attack,
stroke, high blood pressure, and diabetes,
to name a few.

Guidelines exist that help pediatricians
guide caregivers and patients about par-
ticipating in sports. It is crucial that pedi-
atricians provide anticipatory guidance,
discuss complications, and document the
understanding of the patient and care-
giver. Caregivers must be informed about
these guidelines. Every caregiver should
be aware of their child’s specific lesion or
defect, and what symptoms to watch for
to judge their child’s functional status.

Congenital heart defects can range
from simple shunting lesions, where a
structural defect in chambers of the heart
leads to abnormal blood flow, to complex
single ventricle physiology, where there
is a single lower chamber in the heart.
The structure, location, and extent of the
defect or lesion affects how well or poorly
the blood is oxygenated and pumped
throughout the body.

When caregivers understand what
they are dealing with at the anatomic or
structural level, they can better under-
stand the implications on the child and
need for activity restrictions. The level
of sports participation is dependent
mainly on the training and the compet-
itive aspects of the activity, and must be
individualized to the child, meanwhile
considering the child’s functional status
and surgical correction. Clinicians should
encourage their patients to engage in
healthy physical activities, keeping the
specific features in mind like residual
obstruction, pulmonary vascular disease,
low systemic ventricular function, preex-
isting arrhythmias, and the presence of

implanted cardiac rhythm devices such as
pacemakers and implantable cardiovert-
er-defibrillators.

Depending on clinical severity of the
congenital heart defect, it is a shared deci-
sion-making process with patient and
parents. The type of sports and the clas-
sification provided in Table 1 can help
guide that decision. It can be safely said
that CHD patients without clinical symp-
toms, and with good blood oxygenation,
can participate in most low intensity
sports.

Below are the simplified guidelines
from the American Heart Association for
sports participation for children with cer-
tain congenital heart defects:

SIMPLE SHUNTING LESIONS:
ATRIAL SEPTAL DEFECT
(ASD), VENTRICULAR SEPTAL
DEFECT (VSD), PATENT DUCTUS
ARTERIOSUS (PDA).

Patients with hemodynamically insig-
nificant lesions such as VSD, ASD, and

Table 1. Classification of Sports

A. Low Dynamic

B. Moderate Dynamic

C. High Dynamic

Bowling, Cricket, Curl-
ing, Golf, Riflery, Yoga

I. Low static

Baseball, Softball, Fencing,
Table tennis, Volleyball

Badminton, Cross coun-
try skiing, Field hockey

I1. Moderate
static

Archery, Auto racing,
Diving, Equestrian,

American football, Field
events, Figure skating, Rodeo-

Basketball, Ice hockey,
Cross- country skiing,

Motorcycling ing, Rugby, Running, Surfing, | Lacrosse, Running, Swim-
Synchronized swimming, ming, Team handball,
Ultra racing Tennis
III. High Bobsledding/Luge, Bodybuilding, Downhill Boxing, Canoeing, Kayak-
static Field events, Gymnas- skiing, Skateboarding, Snow- | ing, Cycling, Decathlon,

tics, Martial arts, Rock
Climbing, Sailing, Water
skiing, Weightlifting,
Windsurfing

boarding, Wrestling

Rowing, Speedskating,
Triathlon
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PDA who remain asymptomatic can par-
ticipate in all sports without restrictions.

Children who have complications that
are hemodynamically significant, like pul-
monary hypertension, can develop acute
symptoms, including reduced exercise
capacity or, more importantly, arrhyth-
mias, syncope, chest pain, or (the most
feared of all) sudden cardiac death.

Further testing is recommended in
symptomatic children and decisions must
be made on an individual basis.

PULMONARY VALVE STENOSIS
(PS):

Decisions for sports participation and
activity restriction are based on estimated
severity by detecting pressure gradients
on each visit to the cardiologist. A peak
instantaneous gradient <40 mm Hg indi-
cates mild PS, 40 to 60 mm Hg indicates
moderate PS, and >60 mm Hg indicates
severe PS. Adequate relief after a valve
procedure means resolution of symptoms
or a reduction in gradient to <40 mm Hg.
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Athletes with mild PS and normal
right ventricle (RV) function can partic-
ipate in all competitive sports. Annual
reevaluation is recommended. Athletes
treated by operation or balloon valvu-
loplasty who have achieved adequate
relief of PS (gradient <40 mm Hg by
Doppler) can participate in all compet-
itive sports. Athletes with moderate or
severe PS can consider participation only
in low intensity sports (classes IA and IB).

Athletes with severe pulmonary insuf-
ficiency with marked RV enlargement can
consider participation in low-intensity
sports (classes TA and IB).

AORTIC STENOSIS (AS):

To grade these patients as mild, mod-
erate and severe, we need to go by annual
physical examination, electrocardiogra-
phy (ECG) and Doppler echocardiogra-
phy. In all cases, regardless of the degree
of stenosis, patients with a history of
fatigue, light-headedness, dizziness, syn-
cope, chest pain, or pallor on exercise
deserve a full evaluation. Children with
mild AS can participate in all competitive
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sports without restriction. Athletes with
moderate AS may be considered for par-
ticipation in low static or low to moderate
dynamic sports (classes IA, IB and IIA).
Athletes with severe AS can participate
only in low intensity sports (class IA) and
are restricted from competitive sports.

COARCTATION OF THE AORTA:
The severity of the disease in this
congenital heart defect is determined
by a clinical examination that includes
the arm/leg pressure gradient, exercise
testing, echocardiographic studies, and
magnetic resonance imaging. Athletes
with coarctation and without significant
ascending aortic dilation with a normal
exercise test and a resting systolic blood
pressure gradient <20 mm Hg between
the upper and lower limbs and a peak
systolic blood pressure less than 95th per-
centile of predicted blood pressure with
exercise can participate in all competitive
sports. Conversely athletes with a systolic
blood pressure arm/leg gradient >20 mm
Hg or exercise-induced hypertension or
with significant ascending aortic dilation
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may be considered for participation only
in low-intensity sports.

PULMONARY HYPERTENSION
ASSOCIATED WITH ANY CONGEN-
ITAL HEART DISEASE:

Patients with mean pulmonary artery
pressure of <25 mm Hg can participate in
all competitive sports. Patients with mod-
erate or severe pulmonary hypertension,
with a mean pulmonary artery pressure
>25 mm Hg, should be restricted from
all competitive sports, except for low-in-
tensity sports. Complete evaluation and
exercise prescription (physician guidance
on exercise training) should be obtained
before athletic participation.

VENTRICULAR DYSFUNCTION
AFTER CHD SURGERY:

Ventricular dysfunction is a common
complication after surgery for CHD, and
this dysfunction understandably affects
exercise performance. Before participa-
tion in competitive sports, all athletes
with ventricular dysfunction after CHD
surgery should undergo evaluation that
includes clinical assessment, ECG, imag-
ing assessment of ventricular function,
and exercise testing.

Athletes with normal or near-normal
systemic ventricular function (EF > 50%)
can participate in all sports. It is reason-
able for athletes with mildly diminished
ventricular function (EF 40%-50%) to
participate in low- and medium-inten-
sity static and dynamic sports. Athletes
with moderately to severely diminished
ventricular function (EF <40%) should
be restricted from all competitive sports,
except for low-intensity sports.

REPAIRED TETRALOGY OF
FALLOT:

Before participation in competitive
sports, it is recommended that all athletes
with repaired Tetralogy of Fallot should
undergo evaluation, including clinical
assessment, ECG, imaging assessment of
ventricular function, and exercise testing.
Athletes without significant ventricular
dysfunction (EF >50%), arrhythmias, or

outflow tract obstruction may be con-
sidered for participation in moderate- to
high-intensity sports. To meet these cri-
teria, the athlete must be able to complete
an exercise test without evidence of exer-
cise-induced arrhythmias, hypotension,
ischemia, or other concerning clinical
symptoms. Athletes with severe ventricu-
lar dysfunction (EF<40%), severe outflow
tract obstruction, or recurrent or uncon-
trolled atrial or ventricular arrhythmias
should be restricted from all competitive
sports, except for low-intensity sports.

TRANSPOSITION OF GREAT
ARTERIES, AFTER ARTERIAL
SWITCH REPAIR:

Before participation in competitive
sports, athletes with transposition of great
arteries after repair should undergo an
evaluation that includes clinical assess-
ment, ECG, imaging assessment of ven-
tricular function, and exercise testing.

Participation in competitive sports in
athletes with a history of clinically sig-
nificant arrhythmias or severe ventricu-
lar dysfunction may be considered on an
individual basis, based on clinical stabil-

ity.

Athletes without clinically significant
arrhythmias, ventricular dysfunction,
exercise intolerance, or exercise-induced
ischemia may be considered for participa-
tion in low- and moderate intensity com-
petitive sports.

Asymptomatic athletes with TGA and
without abnormalities on clinical evalua-
tion may be considered for participation
in moderate- to high-intensity competi-
tive sports.

Athletes with severe clinical systemic
RV dysfunction, severe RV outflow tract
obstruction, or recurrent or uncontrolled
atrial or ventricular arrhythmias should
be restricted from all competitive sports,
with the possible exception of low-inten-
sity sports.

FONTAN PROCEDURE:

Palliative surgery performed in chil-
dren born with only one functioning
ventricle redirects the systemic venous
blood to the pulmonary arteries directly.
Cardiopulmonary exercise stress test
should be done to evaluate for exercise
intolerance along with routine ECG and
cardiac imaging tests to evaluate for ven-
tricular dysfunctions and arrhythmias.
Evaluation and optimization of lung
function is also very important in these
patients. Patients who are on chronic
anticoagulation should be restricted from
high contact sports.

Athletes who have undergone the
Fontan procedure and who have no
symptomatic heart failure or significantly
abnormal intravascular hemodynamics
can participate only in low-intensity class
IA sports.

In summary, most children with sim-
ple cardiac defects who have had success-
ful surgical repair may safely participate
in physical activities or sports at varying
levels of classifications. Children with
more complex conditions may need
some restrictions in activities. For over-
all health and well-being, it is important
and healthy to allow activity at a level safe
for that child, and the cardiologist works
with families to understand and decide
what is safe and appropriate for an indi-
vidual child.
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Consider this scenario. A husband
and wife are walking to play a round
of golf. The wife has just been recently
diagnosed with breast cancer. The hus-
band notes as he approaches the next hole
that he has been getting an aching pain in
his calf whenever he walks more than a
block. The pain goes away when he stops,
so he has not been particularly worried
about it.

Out of these two, which one has the
highest risk of dying in the next 5 years?
According to the American Cancer
Society, when all stages of newly diag-
nosed breast cancer are considered, the
5-year survival for breast cancer is 91%
(1). On the other hand, one third of
patients with peripheral vascular dis-
ease will die within 5 years. Moreover,
16% suffer from a myocardial infarction,
TIA/stroke, angina, or cardiovascular
death within one year after diagnosis, and
almost one third within 3 years of diag-
nosis (2).

Peripheral arterial disease may man-
ifest in the legs, but it is a marker of sig-
nificant atherosclerosis throughout the
body, providing an excellent opportunity
to decrease morbidity and mortality in
these patients. Interventions to decrease
the risk of cardiovascular death, stroke,
and limb loss in these patients are widely
available and make a major impact on
long-term outcomes.

RISK FACTORS

The priorities for treatment of periph-
eral artery disease are first, modification
of the risk factors that lead to the disease
and, second, treatment of the manifesta-
tions of the disease itself.

The major risk factors for periph-

eral artery disease are well-defined and
include tobacco use, diabetes, hyper-
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= '8 Peripheral Arterial Disease

by David Langley, MD

tension, and hyperlipidemia. Cigarette
smoking and diabetes are, by far, the most
important of these. Continued tobacco
use in patients with peripheral vascular
disease contributes to an increase in dis-
ease progression and to a decrease in the
longevity of interventions undertaken to
treat the disease. In addition, for those
who stop smoking completely, the risk of
future limb loss drops significantly.

Diabetes causes multiple deleteri-
ous effects on limbs, including progres-
sion of atherosclerotic vascular disease,
neuropathy with loss of sensation in the
feet, and poor immune response related
to hyperglycemia. While intensive con-
trol of hyperglycemia in Type 2 diabetics
has been shown to decrease their cardio-
vascular risk, unfortunately the risk of
peripheral vascular disease remains rela-
tively unchanged (3).

Treatment of hypertension and hyper-
lipidemia reduce the risk of associated
ischemic events in the coronary and
cerebral circulation. The Scandinavian
Simvastatin Survival study included
patients with elevated cholesterol and
a previous myocardial infarction. The
benefits of statin therapy in this group
included a 42% reduction in the risk of
major coronary events as well as a 30%
reduction in total mortality at an aver-
age follow up of 5.4 years (4). Control of
hypertension has also been shown in large
trials to decrease the risk of cardiovascu-
lar death and stroke.

TREATMENT

Once appropriate medical therapy is
instituted, patients with peripheral vas-
cular disease can be divided into 3 broad
groups based on symptomatology--as-
ymptomatic, intermittent claudication,
and critical limb ischemia.

The asymptomatic patient requires
nothing more than treatment of their risk
factors and monitoring for progression of
their peripheral vascular disease. Keep in
mind that all interventions for treatment
of vascular disease--whether the interven-
tion is catheter-based treatment or open
surgical treatment with bypass-- have a
limited lifespan. Therefore, the notion of
pre-emptively treating an area of steno-
sis to prevent future problems is almost
never entertained. Once a procedure is
undertaken, the clock starts on the devel-
opment of recurrent stenosis in that area,
and the resulting outcome may be worse
than the patient’s initial presentation,
with more limited options for treatment.

Intermittent claudication indicates
that patients have an arterial occlusion
in the vascular tree of the legs significant
enough that they are asymptomatic at rest
but develop pain in the legs with walking.
Claudication indicates that the perfusion
to the limbs is adequate while resting but
is unable to meet the increased needs of
active muscles. This usually occurs pre-
dictably at about the same distance but
may vary based on how fast the patient is
walking or whether they are walking up
an incline or stairs. The other hallmark
of claudication is the reliable relief of the
discomfort with rest. For patients with
occlusive disease of the aorta or iliac ves-
sels, their symptoms usually occur in the
lower back, buttocks, or proximal thigh.
Those with occlusions in the superficial
femoral and popliteal arteries usually
experience symptoms in their calves.

The presence of intermittent claudi-
cation, while an excellent indicator of the
presence of systemic atherosclerotic dis-
ease, fortunately does not indicate a high
risk of progression to amputation, with a
projected risk of limb loss of 10% or less
over 10 years. For patients diagnosed



with peripheral vascular disease who quit
smoking, their risk of limb loss drops to
essentially 0%.

Because the risk of amputation is
low, the aggressiveness of treatment of
the symptoms of claudication should be
guided by their impact on the person’s
quality of life. The symptoms of claudi-
cation depend on the degree of arterial
obstruction as well as the patient’s activ-
ity level. Younger patients with lesser
degrees of obstruction who are more
active may experience greater hindrances
in their daily activities of living than a
sedentary elderly person with much more
severe occlusive disease. Because of this,
my approach has been to let the patient
determine how much their symptoms
affect their daily life and how aggressive
they would want to be with treatment.

In many cases, the first line of ther-
apy is a simple exercise regimen. The
normal response of patients who experi-
ence discomfort in their legs with walk-
ing is to simply decrease their activity
levels. This results in further weaken-
ing of their legs with worsening of their
ability to ambulate. This can be reversed
with a walking program. Patients are
instructed to pick a length of time to start.
During this time, they should walk until
they experience discomfort and then rest
until it is relieved. This cycle is repeated
until the time they have selected is com-
plete. For those who are committed to
this, they should add a few minutes each
week or every other week to their time.
Disciplined patients in a walking program
generally double or triple their walking
distance prior to onset of discomfort.
The addition of cilostazol may further
enhance this effect (5).

Classically, there are 2 indications for
more aggressive intervention in periph-
eral vascular disease--lifestyle limiting
claudication symptoms and critical limb
ischemia with either rest pain or ulcer-
ation. For patients with claudication, a
full discussion of the options for treat-
ment with either catheter intervention
or open surgery allows them to make an
informed decision of whether their symp-

toms are significant enough to warrant
more aggressive treatment.

Critical limb ischemia is defined by
the presence of either rest pain or ulcer-
ation of the leg. Rest pain occurs when
the perfusion to a limb is poor enough
that patients experience discomfort in
the legs and feet without activity. Many
times, this will be noted at night when
lying supine and is relieved by hanging
the foot dependent to allow gravity to
augment blood flow. This may also be
accompanied by neurologic compromise
of the foot with development of numb-
ness.

Not all cases of tissue loss in the leg
and foot are related to vascular disease.
Ulceration of the foot or leg can be due
to many etiologies. In some cases, ulcer-
ation may occur due to poor perfusion
of the foot. In others, lack of blood flow
may contribute to an inability to heal an
area of minor trauma to the foot.

For cases of critical limb ischemia,
expeditious treatment of associated vas-
cular disease is critical, as the risk of pro-
gression to amputation is high. Multiple
modalities of treatment are possible, with
the best option for each patient deter-
mined individually based on the pattern
of their disease as well as their age and
associated comorbidities.

CONCLUSION

A diagnosis of peripheral vascu-
lar disease provides an indication of the
presence of systemic vascular disease.
Risk factor management can decrease
the risk for future cardiovascular events
and stroke, as well as the risk of limb
loss. Intervention for symptomatic
patients—either with a dedicated walking
regimen or with intervention (either cath-
eter-based or with open surgery)—can
usually improve symptoms and relieve
limb-threatening ischemia.
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As the subject “Infectious Disease and
the heart” is quite broad, I thought
I would dedicate my article to rheumatic
heart disease, as this condition, although
uncommon in the US, has an interest-
ing history and the preventive strategies
of rheumatic fever can be confusing.
Rheumatic fever still remains common
in other parts of the world, and the gen-
eral practitioner in the Texas Panhandle
may be confronted with management
issues from time to time. As rheumatic
heart disease is a consequence of acute
rheumatic fever, I'll need to discuss rheu-
matic fever in significant detail. Cardiac
involvement will be discussed, and then
management issues of individuals with
rheumatic fever and preventive strategies
will be reviewed.

The various clinical manifestations of
rheumatic fever such as arthritis, cardi-
tis and chorea have been described for
centuries, but it wasn’t until the late 19th
and early 20th century that the associa-
tion between sore throat, fever, rash and
acute arthritis (as well as the other symp-
toms associated with rheumatic fever)
was found to be caused by a recent infec-
tion. During this time, bacteria were dis-
covered as causative agents of disease and
streptococcal bacteria, in particular, were
identified and grouped based on their
laboratory characteristics. Rheumatic
fever was then clearly identified as an
immune-mediated illness following cer-
tain group A strep infections. After World
War II, antibiotic use became widespread
and, with this, the development of strate-
gies to prevent the disease.

ACUTE RHEUMATIC FEVER:
PATHOGENESIS AND INCIDENCE
Acute Rheumatic Fever (ARF) occurs
within several weeks of an upper respira-
tory infection caused by Group A strepto-

Rheumatic Heart Disease

by Scott Milton, MD

cocci. Curiously, cutaneous streptococcal
infections do not induce ARF. Whether
this is because of the rich pharyngeal
lymphatics or an inability of cutaneous
strain to induce a “rheumatic” immune
response is not clear even today. Group A
streptococci vary in their ability to induce
a “rheumatogenic” response in that cer-
tain M serotypes are strongly associated
with ARF. However, it is likely that these
ARF-inducing serotypes display different
degrees of virulence. Factors that favor
person-to-person transmission obviously
enhance virulence. The extensive research
that addresses the various pathways of
the immune response which eventually
lead to end-organ damage is beyond the
scope of this overview. It is clear, how-
ever, that both humoral and cell-medi-
ated responses are involved. Pathologic
findings show the presence of inflam-
matory lesions of connective tissue. In
the heart, findings of pericarditis, myo-
carditis or endocarditis may be found.
Endocarditis is almost exclusively left-
sided. A “MacCallum’s patch”, a thick-
ened, roughened area above the posterior
leaflet of the mitral value in the left atrium
may be seen. Inflammatory infiltration
of the leaflets and chordae of the heart
valves occurs, leading to edema and cel-
lular infiltration. As inflammation abates
and is replaced with healing. distortion of
the valves and chordae occurs, leading to
thickening of the valves and eventually to
insufficiency and stenosis years later.

The incidence of ARF in the United
States and Western Europe has drastically
declined over the last several decades. The
rate of decline was most dramatic during
the 60’s and 70’s. Surveys conducted in
the late 70’s and early 80’s indicated an
incidence of 0.5 per 100,000 annually.
ARF is more common in lower socioeco-
nomic groups, with the incidence much

higher in Blacks. Household crowding is
felt to be more important than a genetic
predisposition. The risk of recurrence
is markedly higher in individuals after
the initial bout of ARF. Further, this
increased risk of recurrence is most pro-
nounced within the first few years follow-
ing the initial infection. The risk declines
thereafter for unclear reasons. Preexisting
heart disease and the magnitude of the
antistreptolysin O (ASO) response are
associated with recurrence.

The global incidence of ARF is still
high, with endemic areas including the
Middle East, the Indian subcontinent,
and areas of Africa and South America.
The World Health Organization esti-
mates that 500.000 cases of ARF occur
annually; of these, 300,000 develop rheu-
matic heart disease (RHD). More than
15 million people live with RHD, and
more than 200,000 die annually from
RHD. Extraordinarily high rates of ARF
and RHD are seen in Aboriginal popula-
tions of New Zealand and Australia. The
annual incidence of ARF in Aboriginal
children in some parts of Australia is 150
to 380 per 100,000, with a point preva-
lence of RHD approaching 2%.

ACUTE RHEUMATIC FEVER: DIAG-
NOSIS

The clinical manifestations of rheu-
matic heart disease are the result of the
chronic inflammatory changes of the
heart tissues. Endocarditis involves the
mitral valve more commonly than the
aortic valve. Acute rheumatic carditis is
associated with three characteristic mur-
murs: a mitral regurgitation murmur
(high-pitched, holosystolic, apical and
blowing), the Carey Coombs murmur (a
low-pitched, apical, mid-diastolic mitral
flow murmur), and, finally, a high pitched
decrescendo diastolic murmur of aortic

SPRING 2024 PANHANDLE HEALTH 21



regurgitation (best heard at the primary
and secondary aortic areas). The tricus-
pid valve is rarely involved and the pul-
monic valve almost never. Conduction
disturbance (first degree or greater heart
block) is associated with ARF but is not
in itself diagnostic of rheumatic cardi-
tis. Subcutaneous nodules are rare and
associated with severe carditis. They are
most commonly found over extensor
surfaces and tendons. Rheumatic nod-
ules are painless, firm and vary in size
from a few millimeters to 2 centimeters;
their numbers vary from one to a few
dozen, and they persist for several weeks.
Rheumatoid arthritis can cause similar
lesions, although nodules with this dis-
ease are more persistent.

The Jones criteria are utilized to
diagnose ARF. They include five major
criteria, four minor criteria and serolog-
ical evidence of an antecedent group A
streptococcal infection. The major Jones
criteria include carditis, arthritis, cho-
rea, erythema marginatum and subcuta-
neous nodules. The four minor criteria
include fever, arthralgias, elevated acute
phase reactants (ESR and CRP) and pro-
longed P-R interval. Diagnosis requires
one major and at least two minor crite-
ria or two major criteria and evidence of
antecedent group A streptococcal infec-
tion.

The echocardiogram has been uti-
lized in diagnosing “subclinical carditis”
in individuals with ARF and no murmur
on physical exam but who are found to
have valvular regurgitation on 2D dop-
pler and color flow Doppler. At present,
this “echocarditis” is not considered diag-
nostic of carditis. However, in areas of
the world where ARF is much more com-
mon, it is used to satisfy one of the major
Jones criteria (i.e., carditis).

The antistreptolysin test (ASO) should
be positive at least 80% of the time if
drawn within two months of the onset
of ARF. Therefore, a negative ASO test
drawn during this time frame makes the
diagnosis of ARF doubtful. However, if
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the diagnosis of carditis was delayed or
went unrecognized, then the ASO test
may be negative, as this failure to suspect
ARF may delay ordering the test.

ACUTE RHEUMATIC FEVER: PRE-
VENTION

As RHD is the only long-term sequela
of ARF, therapy to prevent recurrent
attacks is extremely important. Acute
symptoms are treated with salicylates and
corticosteroids. Neither of these agents
prevents or modifies the development
of RHD. The prognosis of an individual
attack correlates to the severity of carditis
during the acute phase. The echocardio-
gram is much better at recognizing RHD
than conventional screening in children
in developing countries, and, in areas
with high prevalence, should likely be uti-
lized if possible.

Prevention of recurrent attacks of
AREF in individuals with previous rheu-
matic fever is critical to minimize recur-
rent carditis and long-term damage to
the heart tissues. Prophylaxis in areas of
low incidence of ARF is intramuscular
benzathine penicillin G every 4 weeks.
Oral sulfadiazine or penicillin V are also
acceptable, although less effective. A mac-
rolide may be substituted in those allergic
to penicillin or sulfadiazine. Duration of
therapy is controversial. The risk of recur-
rent ARF declines with age and the num-
ber of years since the most recent attack.
The presence and severity of RHD and the
number of recurrent attacks increases the
likelihood of ARF. The decision to dis-
continue prophylaxis by the clinician is
thus complex, and includes determining
the risk an individual may have in acquir-
ing a new streptococcal infection as well
as the consequences if this were to occur.
Generally speaking, prophylaxis should
be continued until at least 5 years have
elapsed since the most recent rheumatic
attack and the individual is in their 20’s.
Some patients may require longer dura-
tion, possibly even life-long. Please see
the recommendations of the American
Heart Association for further details.

Rheumatic heart disease is much less
common in North America than other
parts of the world. However, with global
travel and immigration, the clinician in
the Texas Panhandle should be aware
and look for this disease in foreign-born
individuals who may have relocated to
this area. Prophylactic treatment can be
for long periods of time, and the deci-
sion to stop prophylactic therapy is com-
plex. Again, guidelines are available for
reference through the American Heart
Association.

REFERENCES

1. Shulman ST, Bisno A.
Nonsuppurative poststreptococcal
sequelae: rheumatic fever and glomerulo-
nephritis. In: Bennett JE, Dolin R, Blaser
MJ, eds. Mandell, Douglas, and Bennett’s
Principles and Practices of Infectious
Diseases. Elsevier; 8th Edition: 2300-
2309.

Fund Your
Shot Clinic

Apply for a TMA grant

TMA’s Be Wise — Immunize®™
offers grants of up to $2,500
to fund vaccination events.
Apply today:

Visit www.texmed.org/bewise
Be Wise — Immunize is a joint initiative led

by TMA physicians and the TMA Alliance,
and funded by the TMA Foundation.

TEXAS MEDICAL
ASSOCIATION

Be Wise — Immunize™

Physicians Caring for Texans




Mr. H arrives at the ER with chest
pain and signs of an acute heart
attack. As I look over the chart, I see
the subtle things: the slightly elevated
blood pressure, the borderline blood
sugar, the high cholesterol that was not
treated because of his fear of statin drugs.
Although he is a successful businessman,
he does not exercise and is known to
enjoy cigars and indulge in a traditional
American diet. So many opportunities to
intervene and prevent this outcome, but
the story is all too familiar.

As a primary care doctor, I am chal-
lenged to be proactive in the lives of my
patients. Primary prevention of cardio-
vascular disease is the art of decreasing
suffering for patients by intervening to
avoid heart disease. I hope this article will
help patients have a better understanding
of the role of the primary care doctor in
prevention by discussing the tools we can
use in shared decision-making.

RISK FACTORS

The best way to decide how aggressive
to be in primary prevention is to do an
assessment of risk factors.

Family History. One of the most
important things a patient can do to help
their doctor is to provide a good family
history. Knowing if their parents had
heart disease and at what age it became
evident are significant data points in a
cardiovascular history.

Tobacco Use. Checking the status
of tobacco use is a routine part of ques-
tioning each year. Tobacco use means
everything from cigarettes and cigars to
dipping snuff; they all increase the risk of
a future cardiac event. Avoiding tobacco
is a simple intervention that can decrease
heart disease risk exponentially.

A PCP Looks at PCP
(Primary Cardiac Prevention)

by Alan Keister, MD, FACP

Physical Activity. Another import-
ant factor is determining how active the
patient is and whether they are engaged
in regular exercise- The American Heart
Association Guidelines recommend 150
minutes of moderate exercise or 75 min-
utes of vigorous exercise a week.

Diet. What kind of diet is a patient
eating? From keto to paleo to plant based,
patients are often confused about which
diet is the best. Many of these diets are
more focused on weight loss than pre-
vention of heart disease. The American
Heart Association (AHA) recommends
a Mediterranean diet focused more on
vegetables, fruits, nuts, whole grains, lean
animal protein, fish, and olive oil. The
dietary recommendations also suggest
limiting refined carbohydrates, meats,
and processed foods. In general, a simple
recommendation is to shop around the
outside of the grocery store and avoid the
more packaged processed foods on the
aisles.

Diabetes. Most people do not recog-
nize how significant a risk factor diabetes
is in cardiovascular disease. A person who
has diabetes has the same risk of having a
heart attack as someone who has already
had a heart attack. While metformin
remains first line therapy, primary care
doctors have new options for drug ther-
apy with GLP-1 receptor agonists and
sodium glucose co-transporter 2 inhibi-
tors to treat diabetes. Thes newer agents
have the bonus effects of lowering the
HbA1C and protecting the heart as well.

High Blood Pressure. The latest rec-
ommendations target the blood pressure
at < 130/80. Lifestyle changes including
diet, exercise and weight loss remain
first line therapy. Medications should be
added when blood pressure is persistently

elevated to decrease progression to heart
disease.

High Cholesterol. Elevated choles-
terol increases the risk of heart disease
by producing plaques in the arteries of
the heart that can rupture and cause an
inflammatory cascade that results in a
heart attack. By lowering cholesterol and
decreasing inflammation, cardiovascu-
lar risk can be lowered. Drug therapy is
indicated in all patients with very high
LDL cholesterol levels (> 190 mg/dL)
and in many patients with LDLs between
100 and 160 if they have with other risk
factors. (Patients with known coro-
nary artery disease may be treated even
with lower levels of LDL cholesterol.)
Determining who should be treated and
how aggressively to treat are common
issues that arise in primary care office vis-
its.

Some lesser-known risk factors
include chronic kidney disease, inflam-
matory rheumatologic diseases like lupus
and rheumatoid arthritis, and history of
premature menopause (<age 40).

KNOW YOUR NUMBERS

A recent campaign by the American
Heart Association to raise awareness of
risk factors is the Know Your Numbers
program. Patients are challenged to know
their blood pressure, their lipids, their
HbA1C, and their body mass index. As a
patient, you can be your own advocate in
knowing these numbers and asking your
physician how to improve them.

After the risk factors are assessed, the
process of developing an optimal preven-
tion plan requires shared decision making
and often a collaborative team approach.
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ASSESSING RISK IN THE INDIVID-
UAL PATIENT

One of the most important tools is
doing a 10-year cardiovascular risk
assessment with a Pooled Cohort
Equation. While no calculator is per-
fect, a race and sex specific risk estimator
helps stratify which patient needs more
aggressive risk factor modification. The
American College of Cardiology website
uses an ASCVD calculator that includes
age, sex, race, blood pressure, cholesterol
levels, diabetic status, smoking status, and
BP treatment status to determine risk. For
asymptomatic patients aged 40-75, risk
can be calculated as low (< 5%), border-
line (5%- <7.5%), intermediate (7.5%-
20%), or high (>20 %).

Initiating lipid lowering therapy with
a statin drug is considered standard of
care in the high-risk groups, but what
about the intermediate group? Current
studies suggest performing a cardiac cal-
cium score to further stratify risk. The
cardiac calcium score is a specialized CT
scan that looks at the amount of calcium
in the walls of the blood vessels in the
heart. Again, results are reported as very
low risk (score 0), low risk (1-10), inter-
mediate risk (11-100), and high risk (>
100). Those with a cardiac calcium score
of 0 are very low risk of a cardiac event
and are unlikely to benefit from a statin.
Patients with an intermediate ASCVD
score but a high-risk cardiac calcium
score will often benefit from statin ther-
apy. Cardiac calcium scores are relatively
inexpensive at $100, but they often give
supporting data to clarify which patients
will benefit from starting lipid-lowering
therapy. I have used this tool with my
patients to help make the best collabora-
tive treatment plan.

What about aspirin? Interestingly,
aspirin is not routinely recommended in
the latest guidelines. Most recent studies
do not show significant benefits of aspi-
rin in primary prevention of strokes and
heart attacks. In patients > 70, prophylac-
tic aspirin may be harmful.
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The newest considerations in risk fac-
tor modification involve looking at the
social determinants of health and how
they play a role. Understanding a person’s
life circumstances—income level, access
to healthy foods, race and ethnicity, life-
style practices—can be very important in
deciding how best to deliver health care.
Education and health literacy can also
provide a challenge to primary preven-
tion. Social support for tobacco cessa-
tion and exercise are often missing in less

resourced communities.

So, what do I tell my patients? How
can I help them avoid having a heart
attack?

Exercise almost every day!

(Things in motion stay in motion.)

Eat Right
(Mediterranean diet, every day.)

Quit all tobacco products
(yesterday!)

Diabetes (treat aggressively.)

Know your numbers

(BP, HbA1C, lipids and weight/BMI-
treat to optimize- lifestyle changes
first!)

Cardiovascular health is a team sport!
Let’s work together to keep your heart

strong.
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One in four. Twenty-five percent. The
odds of dying from heart disease.

Physical inactivity, tobacco use, stress,
infection, pollution, nutritional intake:
what do these things have in common?
They are all modifiable risk factors that
can affect one’s likelihood of being part
of the twenty-five percent that will die
from heart disease tomorrow, next week
or next year. Choosing a healthy lifestyle
pattern, including a healthy diet, can
decrease those risks by up to 80 percent.

“Healthy”, however, remains a vague
word and is especially ambiguous in
today’s diet and nutrition industry cul-
ture. The American Heart Association
(AHA) released its “2021 Dietary
Guidance to Improve Cardiovascular
Health: A Scientific Statement from the
American Heart Association”, outlining a
heart healthy diet. The AHA recommends
the following dietary guidelines (1):

1). Adjust energy intake and expen
-diture to achieve and maintain a

healthy body weight.

2). Eat plenty of fruits and vegetables,
choose a wide variety.

3). Choose foods made mostly with
whole grains rather than
refined grains.

4). Choose healthy sources of
protein: mostly plants, fish and sea
food, low fat/fat-free dairy. If meat or
poultry is desired, choose lean cuts
and avoid processed meats.

5). Use liquid plant oils rather than
tropical oils, animal fats, or partially
hydrogenated oils.

6). Choose minimally processed foods
instead of ultra-processed foods.

Prescription Nutrition:
Diet and Heart Health

by Rachel Hutto, MS, RD, LC, CNSC

7). Minimize intake of beverages and
foods with added sugars.

8). Choose to prepare foods with little
or no salt.

9). If you do not drink alcohol, do not
start; if you choose to drink alcohol,
limit intake.

10). Adhere to above guidance regard-
less of where food is prepared or
consumed.

To the trained eye, these recommen-
dations appear standard, but to the gen-
eral public these recommendations can
be overwhelming and difficult to fol-
low—especially in today’s “right here,
right now” world flooded with calori-
cally dense, sugar-and fat-filled foods
with animal meat being the main protein
source. Even more confusing than the
“right here, right now” world that we live
in is the desire to fulfill the AHA’s num-
ber one recommendation of maintain-
ing a ‘healthy body weight”. For an adult
who is overweight or obese, obtaining a
healthy body weight not only takes time,
but it takes sacrifice and discipline as well.
Enter the diet and fitness industry with
their slew of fad diets, ultra-processed
protein shakes, and low-calorie food
products.

While plant-based proteins such as
pulses (beans, lentils, peas), ancient grains
(quinoa, farro, chia, etc.), nutritional
yeast, tofu and tempeh are heart healthy
and recommended as the major source
of protein intake by the American Heart
Association, many mainstream vegetar-
ian and vegan diet trends are not always
concentrated around these whole food
sources. With plant-based diets now
trending, access to meat substitutes is at
an all-time high. Unfortunately, a large

majority of plant-based meat alterna-
tives are high in fat, saturated fats, and
sodium, are low in fiber, and are consid-
ered ultra-processed (4). Research shows
that plant-based diets are beneficial for
heart health, resulting in an overall mor-
tality reduction and positive changes in
lipid profiles; however, these benefits are
negated by processed foods in diets that
do not focus on whole food plant-based
sources (3).

VERY LOW CARBOHYDRATE
DIETS

Carbohydrate restricted diets such
as the Atkins diet and Keto diet have
increased in popularity, specifically for
weight loss. By restricting carbohy-
drate intake, the body decreases insu-
lin production and therefore increases
lipid catabolism (use of fat for energy)
resulting in weight loss. In the short
term, such diets have shown promise in
weight management. Low carbohydrate
diets can decrease blood pressure read-
ings, decrease blood glucose and HbA1C
levels, and may have some cardioprotec-
tive effects (rat studies have shown that
ketones reduce fatty acid production and
oxygen consumption and increase car-
diac contractility). While these outcomes
may seem promising, other studies have
shown an increased risk of atrial fibrilla-
tion, QT prolongation, cardiac chamber
enlargement, and inflammatory markers
(4). The positive effects on HbAIC levels
are minimized if the patient goes off the
ketogenic diet.

Problems surrounding low carbohy-
drate diets include excessive fat (espe-
cially saturated fat) intake, as well as
reduced consumption of whole grains,
which provide vital B vitamins and fiber
intake. Low carbohydrate diets are also
restrictive and hard for most people to
manage long term, so that any positives
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that may result from being on the diet are
not sustained. Overall, long-term results
show an increase in all-cause mortality,
insulin resistance, cardiovascular disease
risks, nutritional deficiencies, cancers of
the colon, kidney disease and bone loss in
patients on a ketogenic diet (3).

INTERMITTENT FASTING

Intermittent fasting is a diet focused
on restricting the time frame of calorie
consumption. Most intermittent fasting
protocols focus on alternate-day fasting
or various fasting intervals in a 24 hour
period. This approach to nutritional
intake has shown an increase in weight
loss between study subjects when looking
at equal caloric intake of one meal versus
three meals, as well as positive effects on
lipid profiles, blood pressure and blood
glucose levels (although conclusions sur-
rounding utilizing intermittent fasting
in diabetes remains inconclusive) (4).
Interestingly, rodent studies have shown
enhanced weight loss in mice despite no
caloric restriction. While an intermittent
diet pattern may appear to have its ben-
efits, the true possibilities lie in the sus-
tainability of the diet and high-quality
intake of foods whenever oral consump-
tion occurs. Most human studies have
focused on young to middle aged adults
and should not be generalized to the older
population (3).

WHAT DO THE EXPERTS RECOM-
MEND?

While popular diets promoted by
industry may not be the answer to car-
diovascular protection or treatment, there
are several diets out there that are effec-
tive. The American Heart Association
encourages these diet patterns:

« whole food plant-based diet

 the American Heart Association
(AHA) diet

« the Mediterranean diet

o the Dietary Approaches to Stop
Hypertension (DASH) diet.

Each of these diets is high in fruits and
vegetables, with some encouraging up to
five servings a day of fruits and five serv-
ings a day of vegetables. These diets also
encourage a normal to liberalized intake

26 PANHANDLE HEAL‘IH SPR\NG 2024

of grains, focusing on whole grain con-
sumption opposed to refined grains, while
limiting dairy intake to low/non-fat dairy
and limiting animal meat to low fat or
minimal intake altogether. Fish intake is
also a common recommendation in these
heart-healthy diets, providing healthy
fat intake and a lean protein source.
Dietary patterns that focus on these foods
give rise to better adherence and lead to
lower sodium intake, limited saturated
fat intake, increased intake of fiber, and
adequate intake of micronutrients such as
calcium, potassium, and magnesium (2).

Forbes Health recently surveyed
board-certified physicians, registered
dietitians, and certified food scientists on
the “healthiest” diets for 2024. Parameters
surrounding diet “health” included diet
sustainability, effect on safe and healthy
weight loss, promotion of heart health,
promotion of general health for diabetics,
and the diet’s ability to be implemented
by all socioeconomic classes. The top two
diets in this survey of experts were the
Mediterranean and DASH diets, show-
ing these diets” application to the general
public for overall health and prevention
of chronic disease.

THE MEDITERRANEAN AND DASH
DIETS

The Mediterranean diet specifically
targets high intake of fruits, vegetables,
whole grains, nuts, legumes, and olive
oil, low to moderate intake of yogurt
and cheese (daily), fish and poultry (a
few times a week) and wine, with con-
sumption of red meat and added sugars
being limited to a few times a week. The
DASH or “Dietary Approach to Stop
Hypertension” diet specifically consists
of daily consumption of 6-8 servings of
grains, 6 oz. or less of meat, poultry, or
fish, 4-5 servings of fruits and vegeta-
bles, 2-3 servings of low fat or fat-free
dairy and fats or oils with 4-5 servings
of nuts weekly and less than 5 servings
of sweets weekly. Additionally, sodium
intake should be less than 2300 mg daily
with an ultimate goal of less than 1500mg
daily for optimum blood pressure con-
trol. Both the Mediterranean and DASH
diets recommend against consuming
processed foods, and both encourage

fresh whole foods as much as possible.
Research shows the Mediterranean diet
and DASH diet favorably affect lipid
profiles, decrease insulin resistance, and
increase overall cardiovascular health (2).

Changing eating habits takes time and
effort. Making sustainable changes that
provide nourishment and health in the
long-term should be the ultimate goal,
while also considering quality of life sur-
rounding nutritional intake. Health pro-
fessionals must help guide patients down
the correct road, one that has minimal
detours and is paved with evidence-based
nutritional recommendations. Maybe
this can move the mark and take that one
in four to one in five. Maybe by encour-
aging our patients to make sustainable
changes that are suitable for all will result
in impact for entire families, and we can
move the mark to one in six. It is time for
the medical community to ditch the fad
diet gimmicks and talk to our patients
about strategic ways to procure, prepare
and consume whole foods rich in nutri-
ents, flavor and health.
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Prior to 2002, surgical aortic valve
replacement was the treatment of
choice for patients who suffered from
severe aortic stenosis. For those con-
sidered inoperable due to frailty and the
inherent risk of the surgical procedure,
options for treatment were limited. After
pioneering techniques for balloon aor-
tic valvuloplasty (BAV) in the mid-80’s,
the French physician Alain Cribier, MD,
FACC, FESC, began to develop ideas for
treatment options that would supersede
the unsatisfyingly impermanent answer
that BAV provided for inoperable severe
AS patients (1). After considerable devel-
opment through the 1990’s and with
invaluable research on transcatheter
aortic valve replacement (TAVR) devel-
opment by Dr. Henning Andersen (a fas-
cinating history beyond the scope of this
article), Dr. Cribier was the first cardiol-
ogist to percutaneously implant an aor-
tic valve in an inoperable patient (2). On
April 16, 2002, Dr. Cribier and his team
performed the first-in-human TAVR in
Rouen, France, and the future of treating
AS was forever changed.

In March of 2005, the first TAVR was
implanted in the United States (3). By
2007 the PARTNER (Placement of Aortic
Transcatheter Valves) and CoreValve/
Evolut trials of balloon-expandable and
self-expanding valves, respectively, were
underway. With more than 9,600 patients
in the studies, the results demonstrated
superiority to medical treatment for AS in
this patient cohort. The FDA recognized
the efficacy of the treatment and green-
lighted the device for use in inoperable
patients in 2011, and CMS followed with
coverage conditions in 2012 (2). The
National Coverage Determination (NCD)
from Medicare laid out specific indica-
tions for coverage. This was meaningful
to providers and facilities because a sig-

nificant portion of the candidates were
expected to be Medicare beneficiaries.

SPECIFIC REQUIREMENTS
INCLUDED:
- The patient must have an FDA-
approved indication for the specific
device,

- The patient must be under the pre-
and post-operative care of a com-

prehensive heart team, to include
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a cardiac surgeon and an interven-
tional cardiologist, as well as advanced
patient practitioners, nurses, research
personnel, administrators, and other
professionals,

- The patient must be evaluated face-
to-face independently by a cardiac
surgeon and interventional cardiolo-
gist,

- The TAVR must be performed in a
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hospital that provides on-site cardiac
surgery and interventional cardiology,
post-procedure intensive-care facili-
ties with personnel skilled in open
heart valve procedures, and appropri-
ate surgical volume requirements, and

- The center must participate in an
audited registry, such as the STS/ACC
TVT Registry.

Perhaps the greatest benefit of the
NCD was the widespread adoption of
the “Heart Team” approach to patient
care. Its not that this approach was
necessarily novel, but the NCD did
enforce the adoption of this approach
across all facilities that joined the grow-
ing wave of active sites. At the national
level, this led to cross-society coopera-
tion (including the American College of
Cardiology and the Society of Thoracic
Surgeons) in the release of guidelines
for TAVR in 2011. This led to the 2012
publication of the multi-society Expert
Consensus Document on Transcatheter
Aortic Valve Replacement that included
contributions from the Society for
Thoracic Surgery, the American College
of Cardiology Foundation, the Society
for Cardiovascular Angiography &
Interventions, and the American
Association for Thoracic Surgery (2).

After the CMS decision, high-risk sur-
gical patients were approved by the FDA
in 2012, and, four years later, intermedi-
ate-risk patients were added to the list.
After the results of the PARTNER-3 trial
were released, the FDA deemed low-risk
surgical patients to be appropriate for the
procedure (4). Locally, on November
11, 2019, a team comprised of Joaquin
Martinez, MD, Kade Carthel, MD, and
Don Robertson, MD, were joined by a tal-
ented multi-disciplinary team to implant
the first TAVRs in Amarillo at BSA
Hospital.

As the risk stratification expansion
has increased the number of candidates
for treatment, so have the number of
facilities providing TAVR as an option.
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In 2013, only 252 TAVR programs were
operating in the United States. By the
second quarter of 2023, that number had
ballooned to 831. In that same time, the
per annum procedure count grew 11-fold,
from 8,946 to 98,504 implants. Volume
per site varies considerably, but 60% of
TAVR facilities are doing between 50
and 200 cases annually, and just 27%
are performing 50 or fewer. As the col-
lective skillset developed and the patient
risk stratification expanded to lower-risk
patients, the percentage of cases utiliz-
ing the femoral approach rose to 96% in
2020. Prior to 2015 it had been 87%, with
remaining patients receiving access from
more direct vascular paths with less tor-
tuosity and distance, such as transapical
or transcarotid approaches. Importantly,
as technical expertise has increased, the
mortality data has steadily improved. In
2012, one year after the FDA approval for
inoperable AS patients, the 1-year mor-
tality rate was 26.4%. High-risk patients
were added in 2012 and, by the time
intermediate-risk patients were approved,
the 1-year mortality rate had decreased
to 15.3%. As of 2020 (the last year of
1-year mortality data from the STS/ACC
TVT Registry Database), the rate had
decreased to 11.2%. In-hospital mortality
was 5.7% in 2012 but has held below 1.5%
since 2018, with the 2022 rate being 1.2%.
Given the calcific nature of this disease
and the invasive penetration of large bore
catheters and devices, embolic stroke is
an inherent concern and risk. This met-
ric has also demonstrated a steady decline
over time, with in-hospital stroke rate
dropping from 2.2% in 2012 to 1.4% in
2022 (5).

Per the Advisory Board, we can expect
to see continued growth in the cardiovas-
cular space over the next 10 years, both
in outpatient and inpatient procedures,
including TAVR. Despite headwinds
like a dwindling workforce, unfavorable
reimbursement, competing TAVR pro-
grams, and evolving site-of-care delivery
models, the outlook for TAVR and other
structural heart procedures is still strong.
Endovascular valves are expected to

increase 115% over the next 10 years, and
left atrial appendage occlusion implants
could go up as much as 65% in the same
time span (6).

Structural heart procedure growth
won’t be driven by TAVR alone. Other
endovascular structural heart tech-
niques include edge-to-edge repair for
mitral regurgitation, implants for left
atrial appendage occlusion, and occlu-
sion devices for patent ductus arteriosus,
ventricular and atrial septal defects, and
patent foramen ovale. Most recently, on
February 1, 2024, the FDA approved the
Edwards EVOQUE tricuspid valve for
endovascular delivery. These minimally
invasive treatments, and the others that
are in various stages of development, will
drive the growth of structural heart endo-
vascular interventions and innovations
over the next decade. Its an exciting time
to be in the world of cardiology.
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€€ Analysis of death is not for the sake of
becoming fearful but to appreciate this
precious lifetime.” - Dalai Lama.

Sudden Cardiac Death, or SCD, is the
unexpected sudden death of a person due
to a heart condition within one hour of
the onset of symptoms. The rapid nature
of SCD makes it one of the most intim-
idating causes of mortality in human
pathology. Approximately half of all cor-
onary heart disease-related deaths are due
to SCD (1). This review article focuses
on several research articles with the aim
of providing education about screening,
treatment, long-term management and

Sudden Cardiac Death:
A Review

by Jithin Kurian (MS4), Rajesh Nambiar, MD, MBA, FACC, FSCAI

prevention of SCD. With a better under-
standing of the pathogenesis and develop-
ment of care, the incidence of SCD can be
appropriately lowered.

BACKGROUND:

SCD is rapid death from a heart con-
dition within one hour of symptom onset.
It is most often due to congenital heart
disease in the population between ages
0 to 13 and undetected coronary artery
disease in the population over 35 years of
age. Other less common causes include
valvular heart diseases (especially aortic
stenosis), cardiomyopathies, and genetic
channelopathies. A common means of

SCD is a ventricular arrhythmia (VA)
such as ventricular tachycardia (VTach)
and ventricular fibrillation (VFib). The
risk of developing SCD peaks within the
first month of a myocardial infarction
(MI), but it is present in low-risk patients
as well. Most SCDs are diagnosed by a
post-mortem examination showing struc-
tural changes such as coronary artery dis-
ease (CAD), valvular aortic stenosis, or
hypertrophic cardiomyopathy (HCM).
The underlying heart disease can be either
mechanical or arrhythmogenic in nature.
Arrhythmogenic issues are non-structural
by definition and include channelopa-
thies such as long or short QT syndrome,
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Brugada syndrome, and catecholaminer-
gic polymorphic ventricular tachycardia
(CPVT). An important diagnostic tool for
patients with non-structural risk factors
is genetic and family testing to prevent
SCD.

EPIDEMIOLOGY:

Posthumous examination is unfor-
tunately the most accurate way to diag-
nose SCD. In the United States, SCD is
a leading cause of death and accounts
for 15-20% of all mortalities (2). Every
year, about 0.1% of the population in the
United State and Europe will experience
a cardiac arrest event that takes place
outside of a hospital setting. The current
survival rate for out-of-the-hospital car-
diac arrest is 10% (2). An interesting fact
about the epidemiology of SCD is that
it shows a circadian pattern (with peaks
in the early morning and late afternoon)
and that Mondays are the days with the
highest rate of mortality (3). Data from
other parts of the world are limited but
the incidence of coronary artery disease

in the population correlates with the inci-
dence of SCD. The classic risk factors for
CAD [previous MI, diabetes, hyperten-
sion (HTN), smoking and body mass
index (BMI)] also apply here. Some other
predictors for the risk of SCD include low
maximum oxygen uptake and ST segment
depression or QRS prolongation during
exercise.

CLINICAL FEATURES TO LOOK
FOR:

It is important that patients at risk of
SCD be evaluated preemptively, starting
with history (including family history)
and physical exam. Important clues on
history includes prior history of exer-
tional dyspnea, chest pain, hypertension
and history of illicit drug use. Significant
family medical history includes prema-
ture death before the age of 50, genetic
cardiac diseases and familial history of
epilepsy. On the physical exam, features
to note include tachycardia, hypertension,
cardiac murmurs and an elevated jugular
venous pressure (JVP).

Current guidelines (1) state that
a patient at high risk for SCD should
undergo non-invasive diagnostic testing
(ECG, stress test, and coronary artery cal-
cium scoring). On ECG, common abnor-
malities to look for include microvolt
T-wave alternans, QRS fragmentation,
and prolonged QRS duration. Invasive
exams such as coronary angiography and
electrophysiology studies may be per-
formed as indicated. Lastly, genetic test-
ing has become an important tool to look
for hypertrophic cardiomyopathy and
channelopathies.

As mentioned earlier, a majority of
cardiac arrests occur outside of the hos-
pital or clinical setting. Typically, sudden
cardiac arrest occurs without any pre-
liminary symptoms or signs. The patient
suddenly develops pulselessness, loss of
consciousness due to reduced cerebral
blood flow, and apnea. CPR should be
initialed while a bystander calls 911. At
this point, the next step before moving

the patient to a hospital is to attach an
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automated external defibrillator (AED)
along with an EKG for monitoring pur-
poses. Persons who work in populated
areas should familiarize themselves with
the operation and use of the AED ahead
of time, before the crisis occurs. Using
an on-site AED will save precious min-
utes before the ambulance and EMTs can
arrive.

Time is of the essence in the resuscita-
tion setting, since survival decreases from
25% to 0% within 10 minutes of an acute
cardiac arrest without the institution of
CPR (1). For the cases that take place out-
side of the hospital, CPR should be ini-
tiated immediately. Even in the cases of
proper initiation, resuscitation efficiency
decreases over time. In fact, the survival
probability decreases by ten times after
20 minutes of CPR, in comparison to
the survival probability prior to starting
resuscitation (1). For cases within the
hospital, defibrillation is usually the first-
line treatment.

DIAGNOSIS AND ASSESSMENT:

If the patient survives resuscitation,
either in the field or in the emergency
department, a full cardiac workup can
then be done at the hospital. This should
include serial EKGs and cardiac biomark-
ers, as well as echocardiogram to look for
signs of structural heart disease. If indi-
cated, exercise stress testing, coronary
angiography, and/or endomyocardial
biopsy can be performed. Non-cardiac
testing includes CBC, serum electrolytes,
and urine toxicology screening.

If the patient does not survive
resuscitation, an autopsy and post-
mortem genetic testing is vital to differ-
entiate between cardiovascular causes and
non-cardiac causes of sudden death such
as a subarachnoid hemorrhage or pulmo-
nary embolism.

MANAGEMENT:

SCD is a precipitous process, so the
main goal is to prevent it before it occurs.
It is important to treat underlying cardio-
vascular conditions such as heart failure
and hypertension.

The current mainstay treatment for
SCD is the implantable cardioverter-de-
fibrillator (ICD), which is important in
both primary and secondary prevention
of ventricular arrhythmias. Primary pre-
vention is for high-risk patients, while
secondary prevention is for patients who
have history of SCD. ICDs are only rec-
ommended 40 days post-MI or 90 days
after a revascularization procedure.
Transvenous ICDs (T-ICDs) are the most
commonly used form, followed by sub-
cutaneous ICDs (S-ICDs). External ICDs
are still being validated and are not com-
monly used for SCD yet.

In terms of medications for SCD, beta
blockers and amiodarone have shown the
greatest success in the prevention. Beta-
blockers decrease mortality of patients
with SCD and ventricular arrhythmias,
while intravenous amiodarone has effi-
cacy against ventricular arrhythmias
alone. Catheter ablation can also be used
to prevent VA from recurring. This pro-
cedure has higher efficacy in patients
without structural heart disease as
opposed to patient with structural issues.

FUTURE DIRECTIONS:

One of the main goals of out-of-hos-
pital cardiac resuscitation is to regain
spontaneous circulation. VA-ECMO, or
venoarterial extracorporeal membrane
oxygenation, has been used during SCA
recovery. While it is not a direct treat-
ment, it allows for a bridge until the
return of heart function. According to a
study by Napp et al (4), the overall 30-day
survival after VA-ECMO was 12.5%, and
3 out of the 5 survivors had a promising
neurological outcome. Another method
being explored for care of SCA is per-
cutaneous coronary intervention (PCI)
performed for patients undergoing CPR.
The CPR can be done mechanically or
through ECMO. Combining PCI and
CPR has shown to increase favorable out-
comes as opposed to either one alone (4).

CONCLUSION:

SCD remains a major cause of mor-
tality throughout the world. It is import-
ant to know the risk factors for a future
SCA and to implement ways to prevent it.
Diagnosis is most often done with genetic
testing and imaging. In terms of treat-
ment, the goal is to treat the underlying
cause or to use methods such as T-ICDs,
beta-blockers or VA-ECMO. While it is
primarily a cardiac issue, it is an import-
ant problem to be recognized by all

healthcare professionals.
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Ischemic heart disease has varied pre-
sentations, ranging from chest pain,
shortness of breath, cardiac arrhythmias,
congestive heart failure and, occasionally,
no symptoms at all. Clinically, terms like
new-onset angina, unstable angina, isch-
emic cardiomyopathy, severe multivessel
or three-vessel coronary artery disease,
left main disease, or “widow maker” LAD
disease are used to convey similar find-
ings.

Once the patient has been given the
diagnosis of ischemic heart disease, often
one of the 3 options are presented for
treatment with the goal of getting the
patient back to his/her pre-sickness func-
tional status as soon as possible. Those
3 options are (1) medical therapy, (2)
percutaneous coronary intervention
(angioplasty, stent or atherectomy) and
(3) coronary artery bypass surgery. If the
patient also has valvular heart disease,
then there are additional considerations
to see if the patient needs valve repair
or replacement together with coronary
artery bypass surgery (generally quoted as
“open heart surgery”).

The option of angioplasty and stents
often is very palatable because of the short
(same-day or overnight) stay in the hos-
pital and return to full activities within
2 to 3 days. Open heart surgery, on the
other hand, entails 5 to 10 days in the
hospital, followed by 6 to 12 weeks of car-
diac rehabilitation before resumption of
full activities. Despite these risks, studies
have shown that patients with diabetes
and multivessel coronary artery disease
do better with coronary artery bypass
surgery than with PCI. In addition, in
spite of improved surgical experience, the
complications of major sternal wound
infection, renal failure, early graft closure,
perioperative stroke, excessive bleeding,
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and mortality after surgery continue to be
real. These complications, most of which
stem from the need to use the external
pump and membrane oxygenator, may be
quite debilitating and potentially fatal.

Many advances in the last several
years have made percutaneous coronary
interventions more accessible for high-
risk patient populations. Some of these
advances include smaller size of the cathe-
ters or the sheath that is placed during the
PCI, radial artery access techniques, pre-
cautionary measures to prevent trauma
to the kidneys and judicious use of anti-
coagulant and antithrombotic medica-
tions. One such advance that has taken
PCI technique to higher level is the use
of an external percutaneous left ventric-
ular assist device called Impella®. Special
mention deserves to be made regarding
a “heart team approach” where a com-
prehensive clinical team made up of car-
diologist, cardiothoracic surgeon, general
hospital physician, patient and family
members get together to learn and discuss
about the best options available for the
patient.

CASE REPORT

Here I would like to give you a nar-
ration of a treatment that one of my
patients successfully underwent at local
hospital in Amarillo.

This 75-year-old gentleman presented
with a history of hypertension, extensive
smoking history, prior aortobifemoral
bypass surgery 25 years ago, 2 vessel cor-
onary artery bypass surgery 20 years ago,
3 subsequent coronary artery stent place-
ments, stage IV chronic kidney disease,
type 2 diabetes, and symptomatic right
carotid stenosis. He presented at one of
the local hospitals with debilitating chest
pain (to the point that he could barely go
for his daily activities like walking, going

Complex Coronary Interventions:
The Role of Circulatory Support Using the
Impella® Device

by Paresh Rawal, MD

out to his car or putting out the gar-
bage). Diagnostic cardiac catheterization
showed left main disease extending to
the origin of the left anterior descending
and circumflex arteries (70 to 90% disease
within a heavily calcific plaque) as well as
tandem 80 to 90% lesions in a large dom-
inant right coronary artery. His left ven-
tricular systolic function was low normal
level with ejection fraction of about 50%,
and all of his previous bypass grafts were
occluded. Patient was then referred to
a tertiary care facility in the Dallas area,
where he underwent evaluation for coro-

nary artery bypass surgery.

In Dallas, his surgeons estimated that
he had a 50% risk of requiring hemodi-
alysis after the surgery and at least a 10%
risk of death. Because of his previous cor-
onary artery bypass surgery and aortobi-
femoral bypass, his vascular complication
risk was felt to be extremely high as well.
The patient was adamant about not want-
ing hemodialysis and, as he stated, “he
would rather die than be stuck to a hemo-
dialysis machine for the rest of his life”.
He decided to think about his options and
return to Amarillo, admittedly not sure
what he would do if he developed severe
chest pain again, which is what happened.

This is when I saw him. He had sig-
nificant ST-T wave changes on the elec-
trocardiogram, a creatinine of 1.93 mg/
dL and an estimated GFR of 34. I went
over the management options with the
patient and his wife and reorganized his
medical therapy. He stabilized and was
able to go home. He returned to the clinic
with the previous outside angiogram
films. As mentioned above, he had every
risk factor in the book for increased mor-
bidity or mortality for coronary bypass
surgery. At this point, we discussed
potentially undergoing coronary inter-
ventions on a staged procedure, meaning



that we would take care of one vessel (the
right coronary artery) first. We would
wait for 2 to 4 weeks to allow the renal
function to recover and then proceed
with high-risk coronary intervention to
the left main coronary artery lesion with
a bifurcation stent to the left anterior
descending and the circumflex coronary
arteries with Impella® support. It was a
do or die moment for the patient, because
his symptoms had become so frequent
that he had a feeling of impending doom.
Finally, he decided to proceed with the
staged PCI approach that I had recom-
mended.

Numerous studies have indicated that
a 12-hour IV hydration prior to any con-
trast-requiring procedure reduces the
chance of acute tubular necrosis and renal
failure, so the patient was admitted to the
hospital for intravenous hydration before
the procedure. He then underwent suc-
cessful right coronary intervention with
2 drug-eluting stents. He was monitored
overnight in the hospital, was started on
Plavix and aspirin and was discharged
home next day without any significant
deterioration of renal function.
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We waited for about 4 weeks to
make sure the renal function remained
stable. He then returned for a high-risk
PCI. Because he had previous aortobi-
femoral bypass graft, an access site was
carefully chosen into the distal common
femoral artery/right proximal SFA, so
as not to disturb the right limb of the
bypass graft. Because of his left main
coronary artery disease, any attempt to
perform a balloon angioplasty (tempo-
rarily occluding the blood flow through
the left main coronary artery), even for
a few seconds would risk sudden cardio-
genic shock or a malignant ventricular
arrhythmia, resulting in sudden death
on the table. That is where the Impella®
support played a major role. Through
the distal right common femoral artery,
a 14 French sheath (4.66 mm in size)
was placed. A single access technique
was used so that there was no need for a
second arterial line. Under fluoroscopy,
the Impella CP® device was advanced
into the left ventricular cavity. Through
the same sheath a second access was
performed and a 6 French sheath was
introduced, through which a specialized

We invite you to stop by and check it out!
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guide catheter was then advanced to the
left main coronary artery. After about 2
hours of complex maneuvering, requiring
intravascular ultrasound and high-pres-
sure balloon angioplasty of heavily calcific
coronary plaque within the left main, left
anterior descending and left circumflex
coronary arteries, 3 drug-eluting stents
were eventually placed, recreating a Y
shaped bifurcation and reconstituting a
fully patent intravascular lumen of the
left main, LAD and circumflex coronary
arteries. Less than 50 cc contrast was
used. At the end of the procedure, the
sheath including the Impella® device was
removed and a specialized percutaneous
suture called Perclose® was applied with
2 simultaneous crisscross sutures, imme-
diately controlling the access site without
any evidence for bleeding or hematoma.
The distal pedal pulses were monitored
and remained palpable. The patient con-
tinued IV hydration for additional 12
hours. He was monitored overnight in
the hospital and discharged home next
day. 2 years later he continues to be
fully functional without any episodes of
angina and stable renal function. He is
an extremely happy patient who avoided
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being on hemodialysis and had successful
outcome with immediate return to nor-
mal activities.

IMPELLA® SUPPORT FOR COMPLEX
PCI: AN IMPORTANT INNOVATION

From the 1980s to early 2010’s, high
risk patients undergoing coronary inter-
ventions or coronary artery bypass
surgery would undergo placement
of intra-aortic balloon pump (IABP)
through the femoral arteries. In addi-
tion, high-risk patients with unrelenting
chest pain or in cardiogenic shock would
often require the IABP, which would add
about 1 L/min of extra cardiac output to
the patient’s already sick cardiovascular
system. It did not help all patients but
that was the best thing available at the
time. Many patients did very poorly. This
has changed dramatically after the advent
of Impella® mechanical assist devices.
Impella® devices are percutaneous (i.e.,
they can be performed in the cath lab)
and they can enhance cardiac by up to 3
L/min. This equates to a mean arterial
pressure of 65 mmHg. Maintaining a
mean pressure of 65 mmHg means that
there is adequate brain perfusion and ade-
quate kidney perfusion during and after
the high-risk procedures. Numerous tri-
als and articles have provided positive evi-
dence in support of the Impella® devices.
High-risk coronary interventions, such
as in our patient, can be more safely and
effectively performed, returning our
patients to their normal lifestyle. Many
cardiogenic shock patients have been able
to be bridged with the Impella® device for
a few days and then successfully weaned
and discharged home, or else stabilized
for subsequent coronary artery bypass

surgery.

As a physician, nothing gives me
more pleasure than seeing patients who
recover after successful complex coronary
interventions, able to go home with vital
organ function intact and to resume their
normal lifestyle. Impella® percutane-
ous mechanical assist devices have truly
changed the game for high-risk PCI’s.
We should be proud that the hospitals in

Amarillo can provide such a high-level
service.
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Cardiovascular disease-related deaths
are the chief cause of mortality and
mortality in the modern age. In the year
2000, global data showed that more than
14 million individuals died of cardio-
vascular related diseases. In the United
States, more recent data (2021) shows
that almost 700,000 deaths were directly
related to heart disease.

With such a tremendous mortality
related to one category of disease, it is
no wonder that there is and always has
been such a focus on its underlying phys-
iology. Many thousands of publications
have been dedicated to heart disease, and
it has been the focus of millions of hours
of intense study and billions of dollars in
research. The Centers for Disease Control
(CDC) estimates the impact of cardio-
vascular disease (research included) to
be $216 billion a year, with an additional
$147 billion a year due to lost productiv-

ity.

EARLY FOCUS ON PHYSIOLOGY OF
THE HEART

As the numbers demonstrate, car-
diovascular disease and its treatment are
mainstays of our health industry. This
is not a new focus. Early physicians and
physiologists, beginning with William
Harvey (De Motu Cordis, 1628) stud-
ied the circulatory system, but they were
hampered by the lack of precise instru-
mentation. In 1711, Stephen Hales, an
English clergyman, reported the first
accurate blood pressure readings using
a series of brass pipes inserted into the
veins and arteries of horses. Hales was an
interesting scientist. He spent his entire
adult life as a vicar in the small English
town of Teddington but, on the side, was
an amateur scientist, studying respiration
in plants, developing a device to collect
gasses for study, and doing extensive

by Rouzbeh K. Kordestani, MD, MPH and Steve Urban, MD, MACP

research into animal physiology. He was
elected to the Royal Societies in London,
Paris, and Bologna and became world
famous for his investigations. Not every-
one agreed with his techniques, however;
the poet Thomas Twining wrote:

Green Teddington’s serene retreat

For philosophic studies meet,

Where the good pastor Stephen Hales
Weighed moisture in a pair of scales,

To lingering death put mares and dogs,
And stripped the skins from living frogs,
Nature he loved, her works intent

To search and sometimes to torment.

Hales’ early success was furthered by
Claude Bernard and Gustav Magnus in
the 19th century. Magnus was a chem-
ist at the University of Berlin, while
Bernard was professor of physiology at
the Sorbonne in Paris. They were both
proponents of careful and precise mea-
surements in the research lab. Bernard in
particular was an opponent of “vitalism”
(the idea that living things did not obey
the natural laws of the inanimate world)
and essentially established physiology
as a proper field for academic study. He
and his followers did many experiments
trying to ascertain the mysteries of the
vascular system. In 1844, Bernard, using
a horse model, accurately measured car-
diac output by gauging the temperature
differences in the various parts of the ani-
mal heart by “retrograde advancement”
(catherization) of the jugular and carotid
vessels. (A refined version of this ther-
modilution method is still used to mea-
sure cardiac output today).
experiments also showed that heart cath-
eterization could be completed without
sacrificing the study animal. At the time,
however, such invasive measurements on
human subjects were strictly forbidden.

Bernard’s

In the early 1900’s, Unger,
Bleichroder, and Loeb began experi-
menting on the administration of cardiac
drugs through catheters either directly
or indirectly in the vicinity of the heart.
Since human studies were prohibited,
they chose to use themselves as subjects.
They showed that accessing the central
system was possible through the basilic
and cephalic veins. Unfortunately, in one
of these experiments, Bleichroder himself
suffered significant chest pain; it is likely
that the catheter used may have actually
injured his heart.

Unaware of these contemporary
experiments, Werner Forssmann, a
24-year-old graduate of the University of
Berlin, became fascinated with the idea of
cardiac catheterization. Without access
to any human subjects, he decided to
experiment on himself. With the help of
one of his surgical nurses, he used a urol-
ogy catheter and advanced it through his
cephalic vein into his own right atrium.
He confirmed the catheter placement by
X-ray. He repeated this study several
times with no adverse cardiac sequalae.
Unfortunately, in 1919 when he pub-
lished his data (1), he did not receive the
recognition he expected. Instead, the
medical community was shocked and dis-
mayed. Because of his experiments, his
medical license and his medical privileges
were temporarily suspended.

CARDIAC CATHERIZATION
COMES OF AGE

Other European physiologists con-
tinued to expand on the promise of car-
diac catheterization after Dr. Forsmann.
However, in 1941, two physicians, Andre
Cournand and D.W. Richards, at New
York’s Bellevue Hospital, began intense
investigations (2). They first confirmed
Forsmann’s experiments, adding asep-
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tic techniques as a corollary. They then
began developing in situ catheter modifi-
cations to allow the catheters to be placed
for extended periods of time. They rea-
soned that the catheter would be most
useful if used not only for monitoring
but also for drug administration. With
a dedicated staff and a university-based
laboratory, they began enrolling patients
and completing a series of catheteriza-
tion studies (3,4). Once their initial tri-
als met with success, they enrolled their
first cohort of 260 patients, with pressure
measurements and the calculation of car-
diac output. They also showed that mon-
itoring could be done for periods of 24-48
hours with few complications. Further
studies at Bellevue hospital allowed
Cournand to define and catalogue the
pulmonary vascular system. Eventually,
using their precise measurements, car-
diac physiology in humans became much
more clearly understood.

In 1958, the work of Forssman,
Cournand, and Richards was recog-
nized with the Nobel Prize for medi-
cine. Despite the priority of his work,
Forsmann’s achievement was down-
played, since in 1932 he chose to join the
Nazi party and was dedicated to its goals
until the end of World War IL

CORONARY ANGIOGRAPHY
Modern heart catheterization involves
imaging and dilation of the coronary
arteries, not just measurement of pres-
sures and functional parameters. The first
halting steps toward coronary imaging
were taken by Charles Dotter, a radiol-
ogist at the University of Oregon; his
early animal studies (in the mid-1950s)
involved transient occlusion of the aorta
(1) with retrograde injection of dye into
the coronary arteries. The first (inad-
vertent) coronary angiogram in human
beings was performed by Mason Sones at
the Cleveland Clinic. While attempting to
do an aortogram, the catheter slipped into
the right coronary artery and a huge bolus
of IV contrast was injected directly into
the RCA. The patient went into asystole
but was able to be resuscitated. In spite of

this terrifying complication, Sones went
on to study coronary arteriography in
animals. After developing better catheters
and imaging techniques, Sones and his
colleagues began to image the coronary
arteries in human beings.

Another pioneer in the field was
Melvin Judkins, who studied both with
Dotter and Sones and who developed
catheters that were properly shaped to
selectively catheterize the individual coro-
nary arteries. Judkins later returned to the
University of Oregan, which joined the
Cleveland Clinic as an important center
for early cardiac imaging. The role of cor-
onary angiography took a quantum leap
forward when it became possible to do
something about the results. The first cor-
onary artery bypass graft (CABG) surgery
was performed by the Argentinian Rene
Favoloro, working with Sones’ group at
the Cleveland Clinic, in 1967. By the mid-
1980s, over 300,000 coronary angiograms
were performed in the U.S. per year, and
CABG had become one of the most com-
monly performed surgeries in the land.

PERCUTANEOUS CORONARY
INTERVENTION (PCI)

Originally, heart caths and coro-
nary angiograms were just diagnostic
techniques—that is to say, if you found
one (or more) severely narrowed cor-
onaries, the only thing to do was to call
the surgeon for a CABG. Even medical
management was rudimentary in those
days—just nitrates, blood pressure con-
trol and life-style modifications.

This changed in 1977 when Andreas
Gruntzig at the University of Zurich
developed an inflatable balloon-tipped
catheter that could dilate narrowed cor-
onary arteries without the need for open
surgery (5). The era of percutaneous
coronary intervention (PCI) had begun,
but a significant problem with the bal-
loon technique soon became apparent.
Not surprisingly, the process of crushing
the atherosclerotic plaque into the wall
of the coronary artery led to damage of
the inner lining of the artery (the endo-

thelium), and the damaged artery often
rapidly re-stenosed. A solution to this
came a decade later (in 1989) when Julio
Palmaz and Richard Schatz (Palmaz at
the University of Texas at San Antonio,
Schatz at Brooke Army Meical Center,
also in San Antonio) developed the first
balloon-expandable stents (5). Now,
with the use of balloon angioplasty and
the most recent of many generations of
expandable stents, many cases of coro-
nary stenosis are treatable with percuta-
neous (i.e., non-operative) means alone.

One more innovation to mention
here came about in 1980, when Marcus
DeWood and his colleagues in Spokane,
WA performed the first coronary angio-
grams in patients with an acute heart
attack (myocardial infarction)(6). At
this time, the medical community was
shocked that anyone could be so reck-
less as to do a heart cath in the midst of a
heart attack, but these (and other) investi-
gators demonstrated that, in 70% of cases
with ST segment elevation, the culprit
coronary artery was not just narrowed (as
was thought to be the case at the time),
but completely occluded with a clot.
Although DeWood had only very crude
ways to disrupt the clot, this insight led to
a complete transformation in the way that
ST-elevation MIs are managed—initially
with clot-busting drugs (thrombolytics)
and then with catheter-based angioplasty
and stenting. Nowadays, an acute heart
attack is often managed aggressively—a
race against the clock to get the artery
re-opened in time (preferably 90 minutes
or less) to save the threatened heart mus-
cle cells. Our understanding of the role of
thrombosis in the setting of a ST segment
elevation MI came about only through
insights discovered in the heart cath lab.

CONCLUSION

Over 1 million cardiac catherizations
are done in the United States annually.
In light of the impact that cardiovascu-
lar disease has on the population at large,
it is hard to think of a world without this
technology that we now consider routine.
However, the development of cardiac
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catherization was dependent on the ded-
ication of a multitude of individuals who
did not surrender their goals and decided
to further the field of science even at
the risk of losing their livelihood, their
careers or their own lives.
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ABSTRACT
Severe junctional bradycardia (JB) due
to sinus node dysfunction (SND) is a rare

complication following cardioversion for
atrial flutter/fibrillation (AF). We present
a case of a 73-year-old male with recently
diagnosed AF who developed junctional
bradycardia and SND following cardio-
version. While cardioversion effectively
restores sinus rhythm, it may precipitate
bradycardia and SND, posing challenges
in patient management as it did for our
patient, who required pacemaker place-
ment due to persistent bradycardia. This
report presents the case and explores the
historical context, prevalence, and inci-
dence of post-cardioversion complica-
tions.

BRIEF HISTORY OF
CARDIOVERSION

The historical evolution of cardio-
version underscores its significance in
arrhythmia management. Cardioversion
can be traced back to the 18th century,
when French physician Peter Christian
Abilgaard conducted pioneering exper-
iments using electrical charges to revive
animals from lifelessness (1). Abilgaard’s
landmark 1775 experiment, involving
the application of electrical charges to a
deceased chicken, laid the groundwork
for modern cardioversion techniques.
Inspired by Abilgaard’s work, Benjamin
Franklin’s experiments with electricity
further fueled the exploration of cardiac
interventions, with less avian involve-

Sinus Node Dysfunction Following Cardioversion
for Atrial Flutter/Fibrillation:
A Case Report and History of Cardioversion

by Basak Basbayraktar, MD
2nd year IM resident, TTUSOM (Amarillo)

ment. Franklin’s endeavors, albeit daring,
contributed to the broader understanding
of electrical principles in medicine.

The true advent of cardioversion as a
therapeutic modality emerged in the mid-
20th century, propelled by the seminal
work of Dr. Bernard Lown and his asso-
ciates at Brigham and Women’s Hospital
in Boston, MA. Lown’s experiments with
direct-current (DC) cardioversion on
postoperative patients marked a para-
digm shift in cardiac care. His landmark
1963 publication validated the efficacy
of synchronized DC shocks in restoring
normal sinus rhythm, laying the foun-
dation for contemporary cardioversion
techniques (2).

Is your practice ready for EHR?

The Texas Regional Extension Centers are your
one-stop shop for guidance and direct services.

With your REC’s help, you can answer these questions:

# |s my practice ready for an electronic health record (EHR)?

#  Which EHR should | choose?

#  What type of training will my staff need?

# How do | install an EHR with minimal disruption to my practice?

# How do | make meaningful use of an EHR so it helps my patients
and earns me a Medicare or Medicaid incentive bonus?

#  How can | qualify for incentives with my existing EHR?

TEXAS MEDICAL
ASSOCIATION

Health Information Technology

Practice Management Services

For physicians who qualify, reaching
“meaningful use” can mean up to
$63,750 in incentives from Medicaid
or $44,000 from Medicare.

Visit the TIMA REC Resource Center at www.texmed.org/rec for more information.
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Electrical cardioversion, pioneered
by Lown and colleagues, has become a
mainstay in AF treatment. Synchronized
DC discharge terminates arrhythmias,
restoring normal sinus rhythm. Biphasic
waveform devices offer advantages over
monophasic models, including reduced
energy requirements and tissue damage.

CASE PRESENTATION:

Sinus node dysfunction (SND), char-
acterized by tachycardia-bradycardia
syndrome, commonly complicates AF
management, affecting up to one in five
patients with AF. AF-induced remodel-
ing, including atrial fibrosis and altered
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gene expression, contributes to the patho-
genesis of SND. While effective in restor-
ing sinus rhythm, DC cardioversion may
precipitate SND, necessitating pacemaker
placement in select cases.

Our patient, a 73-year-old male with
a history of recently diagnosed AF, devel-
oped with symptomatic bradycardia
following cardioversion. The junctional
bradycardia persisted despite medical
therapy. Telemetry revealed sinus pauses
lasting 5 to 6 seconds, and the patient
required an isoproterenol drip to main-
tain heart rate. Despite interventions,
intermittent bradycardia persisted, neces-
sitating permanent pacemaker implan-
tation, which led to improvement of the
heart rate and resolution of his symp-
toms.

DISCUSSION:

SND complicating cardioversion for
AF poses diagnostic and therapeutic
challenges. While the pathophysiology
remains unclear, atrial remodeling and
autonomic dysregulation are implicated.
Management often involves temporary
pacing and pharmacotherapy, before
definitive pacemaker placement. Our
patient responded well to isoproterenol
drip but ultimately required permanent
pacing.

The etiology of junctional bradycar-
dia is multifactorial and involves complex
interactions between procedural effects
and underlying atrial pathology. SND
affects up to 20% of patients with AF.
Junctional bradycardia, characterized by
abnormal electrical conduction within the
atrioventricular junction, is a common
manifestation of SND post-cardioversion.
Studies suggest that a significant propor-
tion of patients undergoing cardioversion
experience usually transient or rarely per-
sistent SND and junctional bradycardia.
During cardioversion, the energy can
affect discrete lesions in the atrial tissue,
leading to inflammation, edema, and
subsequent fibrosis. These changes dis-
rupt normal atrial conduction pathways,
impairing impulse propagation and pre-

disposing to bradycardia. Moreover, the
proximity of critical cardiac structures,
i.e., the sinus node and atrioventricular
node, increases the risk of conduction
disturbances. Inflammation-mediated
changes in autonomic tone and sympa-
thetic activity further contribute to the
development of junctional bradycardia.

CONCLUSION:

The historical evolution of cardio-
version underscores its pivotal role
in arrhythmia management. From
Abilgard’s experimental endeavors to
modern techniques pioneered by Lown
and colleagues, cardioversion has revo-
lutionized cardiac care. However, com-
plications such as SND and junctional
bradycardia underscore the importance
of vigilant monitoring and individualized
patient care.

This case underscores the importance
of considering SND as a potential compli-
cation following cardioversion for AF and
highlights further efforts that are needed
to optimize cardioversion strategies and
minimize adverse outcomes in patients
with AF.
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Protecting Your Prized

Animals, One Hoofbeat at a
Time: Livestock Insurance for
Medical Professionals

At National Livestock
Insurance Agency, our focus l *

is solely on livestock
. ; NATIONAL LIVESTOCK
insurance. We are family- INSURANCE

owned, located in Amarillo,
Texas and look forward to W

serving you.
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Cattle P.O. Box 2821
1 Amarillo, Texas 79105
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National Doctors’ Day is celebrated every year in the United States on March 30th.
It's a day to honor physicians for all that they do for their patients, communities,
and society as a whole.

We see the sacrifices providers make to put the health of their communities first.
It is their hard work and devotion that keeps all of us healthy. We want to take this
day to thank them for doing that for us and our loved ones.

To all the providers out there, Happy National Doctors’ Day
Thank you for all you do!

Watch ﬁ@tﬁ
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If you are a member of PRCMS and want to serve on

a committee or the board, please call 806-355-6845
or email prems@suddenlinkmail.com
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PROFESSIONAL CARDS

HIGH PLAINS DERMATOLOGY
CENTER, P.A.

Scott D. Miller, MD
Jason K. Jones, MD
Christi A. Baker, MD
Tyler H. Enos, MD
4302 Wolflin Ave.
Near [-40 & Western
(806) 355-9866
Fax (806) 355-4004

PALO DURO
DERMATOLOGY, PLLC

Larry C. Roberts, MD
M.A., F.A.A.D.
Diplomat of the

American Board of Dermatology
2005 N. 2nd Ave., Ste.D
Canyon, Texas 79015
(806)510-3376 * Fax: (806)510-3379

www.paloduroderm.com

PHYSICIANS HEARING CENTER
Royce A. Armstrong, Au.D., CCC-A

Ryanne Tindell, BS
Audiologist Intern

3501 S. Soncy Road #140
Amarillo, TX
(806) 352-6901 » Fax (806) 352-2245
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Mouin M. Jaber, MD
Board Certified in Internal
Medicine
3504 N.E. 24th
Amatrillo, TX 79107
(806) 381-1732 « Fax (806) 381-0748

AMARILLO DIAGNOSTIC CLINIC

6700 W. Ninth
Amarillo, TX 79106
(806) 358-0200
Gastroenterology
Daniel A. Beggs, MD
R. Todd Ellington, MD
James E. Lusby, MD
Haq Nawaz, MD
Infectious Disease
J. Taylor Carlisle, MD
Internal Medicine
Holly Mitchell, MD
Adrian Pay, MD
Neurology
Sean Milligan, MD
Pulmonary Diseases
Timothy S. Mooring, MD, ABSM
Javier Dieguez, MD
Robert Walley, DO
Rheumatology
Ming Chen, MD, Ph.D
Ali Hussein, MD
Sleep Disorders
Timothy S. Mooring, MD, ABSM
Physician Extenders
Kyla Beedy, RN, FNP-C
Lindsey Criss, AGACNP-BC
Mousumi Dey, PA-C
Misty Lance, RN, FNP-C
Tiffany Randle, RN, MSM, FNP-C
Ashley Roberts, RN, FNP-C
Shelli Tracy, FNP-C
Kayla Williamson, ACNPC-AG

AMARILLO NEPHROLOGY
ASSOCIATES, PA

Daniel Hendrick, MD
CV Sreenivasan, MD
Esther ITheukwumere, MD
Adan Gonzalez, MD
1805 Point West Pkwy STE 100
Amarillo, TX 79106
(806) 418-8620 « Fax: (806) 418-8606

amanillonephrology.com

NEUROSURGERY

S.W. NEURO SCIENCE
& SPINE CENTER

Bret D. Errington, MD
Board Certified by the American

Board
of Neurological Surgery - Cranial
and Spinal Neurosurgery

J. Brett Gentry, MD

Neurological & Spinal Surgery
Board Certified - American Board
of Neurological Surgery

Wayne S. Paullus, MD

Neurological & Spinal Surgery
Board Certified - American Board of
Neurological Surgery

Wayne “CP” Paullus III, MD

Neurological & Spinal Surgery
Board Certified - American Board
of Neurological Surgery

705 Quail Creek Dr.
Amarillo, TX 79124
(806) 353-6400

Michael O. LaGrone, M.D., P.A.
1600 Coulter St # B,
Amarillo, TX 79106

William M. Banister, MD
1901 Medi Park, C-10
Amarillo, TX 79106

(806) 279-1183 « Fax: (806) 350-7693

Most Insurance Accepted Including
Medicare. Diplomat - the American
Board of Neurological Surgery



PROFESSIONAL CARDS

OBSTETRICS &

GYNEC OLOGY

PANHANDLE OBSTETRICS
& GYNECOLOGY
Dudley E. Freeman, MD
Gregory A. May, MD
Cullen Hopkins, MD
Jamie Wilkerson, MD
Sarah Bergeron, RNC, WHNP
Ashley Mullin, RN, FNF
Brenna Payne, RNC, WHNP
7620 Wallace Blvd.
Amarillo, TX 79124
(806) 359-5468 * Fax (806) 358-1162

WOMEN’S HEALTHCARE
ASSOCIATES, P.L.L.C.
Carin C. Appel, MD
Kathryn N. Bonds, MD
David L. Chastain, MD
Jill A. Gulizia, MD
Christina M. Huseman, MD
Amanda Murdock, MD
Keelie R. Tucker, MD
Jennifer Graham, APRN, NP-C
Maria Campbell, APRN, CNP
1301 Coulter, Suite 300
Amarillo, TX 79106
(806) 355-6330 * Fax (806) 351-0950
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O BSTETRICS &

GYNECOLOGY

TEXAS TECH UNIVERSITY
HEALTH SCIENCES CENTER
DEPARTMENT OF
OBSTETRICS AND GYNECOLOGY
Amarillo Campus
1400 Coulter * 414-9650
www. tuhsc.edu/amarillo/som./ob

Obstetrics & Gynecology
Teresa E. Baker, MD
George Barnett, MD
Stephen J. Griffin, MD
Brandon Haney, MD

Tanay Patel, MD
David Vineyard, JD, MD
Tosha Brandon, APRN, FNP-C
Renee Gray, MSN, WHNP-BC
Chad Winchester, MSN, WHNP-BC

Gynecologic Surgery
Teresa E. Baker, MD
George Barnett, MD
Stephen J. Griffin, MD
Robert P. Kauffman, MD
David Vineyard, JD, MD

Maternal Fetal Medicine
Obstetric Ultrasound

Thomas J. Byrne, MD, FACOG

Menopausal Management

Robert P. Kauffman, MD

Reproductive Medicine & Infertility
Pediatric Gynecology
Gynecologic Ultrasound

Robert P. Kauffman, MD

Genetic Counseling

Ramona Martinez, RN

Canyon Campus
3404 4th Ave., Suite D. » 414-9944

www. ttuhsc.edu/canyon/

Obstetrics & Gynecology
Tosha Brandon, APRN, FNP-C
Brenna Melugin, APRN, FNP-BC

OPHTHALMOLOGY

PANHANDLE EYE GROUP, L.L.P.
Specializing in the Diseases
& Surgery of the Eye
www. paneye.com
Amber Dobler-Dixon, MD

Glaucoma Laser & Surgery
Amarillo: 7411 Wallace Blvd.
(806) 350-1100 * (866) 567-0948

Robert E. Gerald, MD
Comprehensive Ophthalmology,

7308 Fleming Ave.
Amarillo, TX 79106
(806) 359-7603 = (800) 283-8018

John W, Klein, MD
Comprehensive Ophthalmology,
Cataract Surgery

13 Care Circle
Amarillo, TX 79124
(806) 353-2323 » Fax (806) 351-2323

(888) 393-7488

C. Alan McCarty, MD
Comprehensive Ophthalmology,
Cataract Surgery

7411 Wallace Blvd.
Amarillo, TX 79106
(806) 351-1177 = (800) 782-6393

W. John W. Murrell, MD

Comprehensive Ophthalmology,
Cataract & Oculoplastic
Reconstructive Eyelid Surgery

7411 Wallace Blvd.
Amarillo, TX 79106
(806) 351-1177 « (800) 782-6393

Vish Reddy, MD
Comprehensive Ophthalmologist

and Cataract Surgeon

J. Avery Rush, MD
Cataract & Refractive Surgery

Sloan W. Rush, MD
Cornea, Cataract & Refractive
Surgery
7625 Fleming Ave.
Amarillo, TX 79106
(806) 353-0125 = (800) 225-3937
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PROFESSIONAL CARDS

Crystal Truong, MD
Comprehensive Ophthalmologist

and Cataract Surgeon

J. Edward Ysasaga, MD
Antonio V. Aragon, II, MD
Ryan Rush, MD
Jennifer Gallagher, MD
Diseases & Surgery of the Retina,
Vitreous, & Macula
7411 Wallace Blvd.
Amarillo, TX 79106
(806) 351-1870 = (888) 404-1870

ORTHOPAEDIC

SURGERY

James R. Parker, MD
Board Certified
Specializing in Sports Medicine
& Total Joint Replacement
7000 W. 9th Ave.
Amarillo, TX 79106
(806) 350-2663 * Fax (806) 350-2664

OTOLARYNGOLOGY
(ENT)
PANHANDLE EAR, NOSE &
THROAT

3501 South Soncy Road, Ste. 140
Amarillo, TX 79119-6405

(806) 355-5625 Fax (806) 352-2245

Stacie Morgan, MD
Amber Price, MD
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PAIN MANAGEMENT /
TREATMENT

ADVANCED PAIN CARE
Thomas E. Merriman, MD
1901 Medi Park Place
Suite 2002
Amarillo, TX 79106
(806) 353-4699 « Fax (806) 353-4551
Victor M. Taylor, MD
7901 SW 34th
(806) 350-7918 « Fax (806) 418-8982
1901 Medi-Park Dr. Bldg. C, Ste. 2
Amarillo, TX 79106

INTERVENTIONAL PAIN
MANAGEMENT
Brian S. Murrell , MD
Board Certified in Pain
Management & Anesthesiology
4104 SW 33rd Ave., Suite 200
Amarillo, TX 79109
(806) 803-9671  IFax (806) 803-9674

PLASTIC &
RECONSTRUCTIVE SURGERY

Patrick Proffer, MD, F.A.C.S.
Reconstructive Surgery of Breast &
Body
Board Certified by

The American Board of Plastic
Surgery
Member of the American
Society of Plastic Surgery
1611 Wallace
(806) 352-1185 * Fax (806) 352-4987

www.drproffer.com

HIGH PLAINS RADIOLOGICAL

ASSOCIATION
1901 Medi Park, Suite 2050
Amarillo, TX 79106

(806) 355-3352 * Fax (806) 355-5367

Gage Agers, DO
John Andrew, MD
April Bailey, MD
Charles Brooks, MD
Richard Campin, MD
Crandon Clark, MD

Stanley Cook, MD
Tully J. Currie, MD
Michael Daniel, MD
William Davis, MD

Aaron Elliott, MD

Paul Hakim, MD
Michael Hall, MD
Richard Khu, MD
Megha Kureti, MD
Luke Lennard, MD

Cameron Manchester, MD
Paul Pan, MD

William Parker, MD

Robert Pinkston, MD

Martin Uszynski, MD

Lawrence Zarian, MD

RHEUMATOLOGY

Janet Schwantzenberg, MD
Board Certified in Rheumatology
1215 S. Coulter Suite 302
Amarillo, TX 79106
(806) 350-2384 * Fax (806) 677-7617

AMARILLO SURGICAL GROUP
6 Medical Dr. ¢ Amarillo, Texas 79106
(806) 212-6604 * Fax (806) 212-0355
David Langley, MD
General / Vascular Surgery
Shane Holloway, MD
Surgical Oncology / General
Surgery
Chance Irwin, MD
General / Vascular Surgery
Sam Kirkendall, MD
General Surgery
Chris Kolze, MD
General Surgery
Erica Wheat, MD
General Surgery/Breast Surgery
Travis Vowels, MD
General Surgery/VascularSurgery

PANHANDLE SURGICAL GROUP
1301 S. Coulter, Suite 413
Amarillo, Texas 79106
(806) 677-7952 » Fax (806) 353-6081
Bleu Schniederjan, MD
Bo Neichoy, MD
David McNeir, MD



VI 4

Insurance
Made Simple

Professional Liability
Commercial

Personal

Employee Benefits

Get it All with One Call ‘
a4

/;ﬁ”

Cliff Craig, crcu, cic

(806) 376-6301 Cell: (806) 672-9534
cliff.craig@ncwriskmanagement.com




PRESORTED

STANDARD

US POSTAGE

PAID
AMARILLO, TX
A QUARTERLY PUBLICATION OF THE POTTER-RANDALL COUNTY MEDICAL SOCIETY PERMIT NO. 247
1721 HAGY
AMARILLO, TEXAS 79106

A home for

every chapter.

SECURITY. COMFORT. LOVE.

A place for community.

From the friendships formed among our residents, the loving staff
with years of longevity, and the incredible meals and surroundings,
Park Central is a very special place for senior living.

ParktCentral

Continuum of care

INDEPENDENT LIVING LONG-TERM CARE

— Park Place Towers — The Ware

— The Continental MEMORY CARE

— The Harrington — The Sycamore

= AR (S ASSISTED LIVING

— The Talmage — The Moore

For more information please call (806) 337-5700 or visit ParkCentral.org
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